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The impact of ternary mixtures composed of sodium phosphate and citrate
salts on processed cheese spreads hardness

Salek Richardos Nikolaos, Cernikova Michaela, Nagyova Gabriela, Ba¢ova Helena,
Minarc¢ikova Lucie, Buiikka FrantiSek

Ustav technologie potravin, Fakulta technologickd, Univerzita Tomdse Bati ve Zliné

Summary

The scope of this study was to describe the dependence of hardness of processed cheese spreads on the
composition of ternary mixtures of emulsifying salts (trisodium citrate (TSC), disodium
hydrogenphosphate (DSP), tetrasodium diphosphate (TSPP), and sodium salt of polyphosphate (P20))
after a 30 day storage period. Three types of ternary mixtures (DSP:TSPP:TSC; DSP:TSC:P20;
TSC:TSPP:P20) were studied and their composition was utilized at shifting proportions with a step of
20%. The effects were studied in samples (i) with pH adjustment (target values within the interval of
5.60-5.80); and, (ii) without pH adjustment. All analyses were performed after 30 days of storage at 6
°C. At constant P20 content (< 60%) in the ternary mixture an increase on hardness was observed at a
DSP:TSPP ratio (~ 1:1-3:4). Moreover, when ternary mixtures with TSC and TSPP were used (at
zero content of the rest of salts in the ternary mixture), the products consisting of TSC and TSPP (~
1:1) were the hardest. The pH adjustment led to a significant change in the absolute values of
hardness of the processed cheese spreads.

Keywords: emulsifying salts; citrate salts; phosphate salts; processed cheese; hardness

Introduction

Processed cheese (PC) is a dairy product manufactured by agitating and heating the mixture
of raw materials (cheeses, water, dairy and non-dairy ingredients) in the presence of
emulsifying salts (ES), until a smooth and homogeneous matrix is formed [1]. Factors
including type and maturity degree of the used cheese, type and concentration of the ES, pH
of the melt, processing conditions, dry matter and fat contents have high impact on the
functional and textural characteristics of PC. Ingredients of essential importance during the
PC manufacture are ES. Their addition significantly contributes to the PC matrix formation.
Additionally, their main role lies on improving the emulsifying capacity of the proteins
already present in cheese by sequestering calcium from the casein matrix [2, 3, 4] The aim of
this study was to compare the hardness of model PC samples containing ternary mixtures of
phosphate (disodium hydrogenphosphate — DSP; tetrasodium diphosphate — TSPP; sodium
salt of polyphosphate — P20) and citrate (trisodium citrate — TSC) emulsifying salts during a
30-day storage period.

Materials and Methods

For the manufacture of the model PC samples (40% w/w dry matter, 50% w/w fat in dry
matter), the following ingredients were applied: Edam cheese (50% w/w dry matter, 30% fat
in dry matter, 7 weeks maturity;), butter (84% w/w dry matter, 82% w/w fat), water and 3%
w/w emulsifying salts. The applied ES were disodium hydrogenphosphate (DSP), tetrasodium
diphosphate (TSPP), sodium salt of polyphosphate with the mean of length n~ 20 (P20) and
trisodium citrate (TSC). Three types of ternary mixtures were applied: DSP:TSC:P20;
DSP:TSPP:TSC and TSC:TSPP:P20. Every type of mixture was utilized at shifting
proportions of a 20% step including some ratios with 50% of some salts. Subsequently, model
PC samples were manufactured with pH adjustment (target values within the range of 5.60 to
5.80) identically to the samples without pH adjustment, using NaOH or HCI (c= 1 mol Lb).
The model PC samples were manufactured using a Vorwerk Thermomix TM 31-1 (Vorwerk
& Co., GmbH, Wuppertal, Germany). The same device was also used by Lee et al. (2004) [6].
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As packaging material were used polypropylene cups sealed with aluminium lids. Finally, the
samples were cooled and stored at 6 = 2 °C for 30 days. The analyses were performed on the
30" day of storage (6 + 2 °C; 1% day was the production day). The dry matter content was
determined according to 1SO 5534 (2004). Moreover, the pH values were determined
inserting a glass tip electrode of a calibrated pH-meter (pH Sper, Eutech Instruments, Oakton,
Malaysia) directly into the sample. A texture analyser TA.XT.plus (Stable Micro Systems,
Ltd., Godalming, UK) was used to measure the samples hardness by penetrating a probe
(diameter 20 mm, strain of deformation 25%, speed 2 mm s2).

Results and Discussion

The dry matter contents of all examined samples, ranged from 40.58-40.86% w/w. The
samples consisting of DSP, TSPP and TSC individually had the highest pH values (> 6.40; P
< 0.05). The pH of the samples containing only P20 ranged in the interval from 5.31 to 5.36.
The increasing proportion of P20 in the mixture caused a gradual decrease of the pH (P <
0.05), which is in accordance with the work of Lu et al. (2008) [5]. The actual achieved pH
values of the samples which were subjected to pH adjustment (target values 5.60-5.80),
ranged within the interval 5.68-5.82.
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Figure 1. The dependence of processed cheese hardness (N) on the relative amount (in
percentage; axis x) of phosphate and citrate salts in a ternary mixtures during 30-day storage
at 6°C (¥ —the 2" day; o — the 9" day; m — 30" day). Part A — without pH-adjustment; part B
— with pH adjustment; a. DSP:TSC:P20, b. DSP:TSPP:TSC, c. TSC:TSPP:P20. The results
are expressed as means and standard deviation (n = 6).

The results obtained when mixtures of DSP:TSC:P20 were applied (Fig. 1), showed that with
a rising proportion of TSC and P20 to the detriment of DSP, caused the samples hardness
increase. The hardness results of the samples composed of TSC:TSPP:P20 are illustrated in
Fig. 1. At zero levels of P20 and at a ratio of TSC:TSPP (= 1:1) were observed the hardest
samples. However, any deviation from this ratio resulted in hardness decrease. On the other
hand, with the increasing proportion of P20 in the mixture the hardness of the samples
increased (P < 0.05). Moreover, at constant levels of P20 and the decreasing content of TSC
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resulted in the samples hardness decrease (P < 0.05). In case of mixtures composed of
DSP:TSPP:TSC (Fig. 1) the specific ratio of DSP:TSPP (= 1:1-3:4) was identified, leading to
a significant hardness increase. However, the impact of this ratio rapidly decreased with the
decreasing proportions of DSP and TSPP and increasing proportion of TSC (P < 0.05).
Furthermore, even at 40% levels of TSC the influence of this ratio on the samples hardness
was insignificant (P < 0.05). In addition, if the concentration of TSC was higher than 40% (in
the mixture), the hardness of the samples increased with the rising content of TSPP and TSC
and with the decreasing levels of DSP. With the increasing concentrations of DSP in the
mixture, however, the influence of the ratio of TSC:TSPP on the samples hardness was almost
negligible. With increasing the chain-length of the sodium salts of polyphosphates the ability
of ion exchange enhances. More intensive casein dispersion allows them to develop their
emulsifying and hydrating abilities and thus stabilize the present water and fat in the mixture.
The increasing range of protein hydration and fat emulsification increases the intensity of the
interactions in the melt and in this way the casein cross-linking intensity [2, 7]. The process of
casein dispersion is not sufficient explaining the specific ratio of DSP:TSPP (= 1:1 — 3:4), in
which a rapid increase in the samples hardness occurred. The relationship of the samples
hardness decrease at a ratio of DSP:TSPP (= 1:1 — 3:4) and simultaneously increasing the P20
concentration, could be located in the ability of polyphosphates charging caseins with
negative ions [2, 5]. The effect of the ternary mixture composition containing TSC on the
samples hardness might be explained by the ability of the mixture to disperse casein,
however, only at the binary mixtures of TSC and TSPP (at 0 levels of the 3™ substance in the
mixture). However, TSC does not bond with caseins and does not participate in the cross-
linking process of the casein matrix [2, 5, 7]. In case of binary mixtures of TSC and TSPP the
specific ratio 1:1 was observed which could be the reason of the hardness samples increase. A
possible explanation could be that diphosphates (TSPP) are effective in promoting casein gel
formation, however, only if they are in optimal concentration related to the protein content.
Nevertheless, TSC addition can control the TSPP concentration so that it reaches its optimal
level and thus supporting gel formation [2, 5, 7].

Conclusion
The ternary mixtures consisting of TSC (> 40%) resulted in product increasing hardness with
the increasing contents of TSPP and TSC and decreasing contents of DSP. The pH values
adjustment to the optimal range resulted in significant changes in the values of hardness of the
PC samples.
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Senzorické hodnoceni tavenych syrovych analogii

Sensory evaluation of processed cheese analogues

1Stikalova KateFina, 'Vitova Eva, °Buiika Frantisek

YFakulta chemickd, Vysoké ucent technické v Brné, Brno
2Fakulta technologicka, Univerzita Tomdse Bati ve Zliné, Zlin

Summary

This work deal with the influence of the addition of selected vegetable oils on the sensory quality of
model samples of processed cheese analogues. The seven-point hedonic scale was used for sensory
evaluation of appearance and colour, gloss, texture and taste and aroma (flavour) of samples. The
intensity of selected descriptors expressing off-flavour (e.g. sour, oily, bitter, salty, cheesy and others)
were then evaluated using profile test. The addition of vegetable oil significantly (P<0,05) influenced
sensory properties of processed cheese analogues, especially taste and aroma.

Keywords: processed cheese analogues; flavour; sensory quality

Uvod

Syrové a tavené syrové analogy jsou novodobym trendem v mlékarenstvi, kdy dochazi k
¢asteCnému nebo Uplnému nahrazeni mlééné slozky rostlinnou. Dlivodem pro vyrobu
syrovych analogii jsou pfedev§im nizsi ndklady na suroviny, nicméné tyto vyrobky nabizeji i
fadu pozitivnich nutricnich aspektl, napt. vyssi podil nenasycenych mastnych kyselin, nizsi
nebo zadny obsah cholesterolu, redukované mnozstvi nasycenych tuka a sodiku, nizs§i obsah
kalorii. Diky témto nutricnim vyhoddm se tavené syrové analogy stadvaji vyhledavanymi
potravinami (Bachmann, 2001; Buiika et al., 2009).

Syrovy flavour je kombinaci chuti, viiné a mechanickych podnéti v ustni dutiné béhem
konzumace a mnohdy je rozhodujicim faktorem pftijatelnosti syra pro konzumenta (Delahunty
& Drake, 2004). Senzorické vlastnosti tavenych syrovych analogli jsou ovliviiovany fadou
faktorii od vlastnosti a obsahu pouzitych surovin (druh pfirodniho syru, obsah laktosy a
tavicich soli, druh rostlinného oleje) pies tavici proces az po skladovaci podminky (Sunesen
et al., 2002; Guinee et al., 2004; Drake et al., 2010). Nahrazenim mlé¢ného tuku rostlinnymi
oleji dochazi ke vzniku typickych texturnich vad, ke zhorSeni tavicich vlastnosti a k vzniku
nedostate¢ného flavouru, toto riziko vSak mtze byt minimalizovdno vhodnou volbou surovin
a podminek vyroby. Nejvétsi slabinou analogl byva prave flavour, ktery je méné vyrazny nez
u klasickych vyrobkti (Bachmann, 2001; Burika et al., 2009).

Prace se zabyva posouzenim vlivu piidavku vybranych rostlinnych oleji s vy$Sim obsahem
biologicky aktivnich latek na senzorickou jakost modelovych vzorkli tavenych syrovych
analogd.

Material a metody

Hlavni surovinou pro vyrobu tavenych syrovych analogti (40% (w/w) susiny, 50% (w/w) tvs.)
byla eidamska cihla (30% (w/w) tvs.) zralosti 8 tydnii (Kromilk a.s.), maslo (~82% (w/w)
susiny, ~80% (w/w) tvs.), rizné druhy olejti (meruiikovy, Inény, hroznovy a rybizovy), tavici
soli (2,5 % (w/w)) a voda. Obsah tuku v susiné kone¢nych vyrobkd byl 50%. Smés surovin
byla zahfivana za stdlého michdni na 90°C nepfimym ohfevem a udrzovana pfi této teplote 1
minutu. Roztavena hmota byla plnéna do polypropylenovych kelimk, uzaviena a uskladnéna
pii teploté 6:2°C. Vzorky byly hodnoceny druhy den po vyrobeni.

Pro senzorické hodnoceni byli vybrani a proskoleni studenti FCH VUT v Brné. Jako hlavni
ukazatele zmén matrice tavenych syrovych analogii byly zvoleny senzorické vlastnosti, které

10
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konzumenti u tavenych syrt nejvice sleduji, pfedev§im textura, barva, lesk a flavour a ty byly
hodnoceny pomoci sedmibodové kategorové ordinalni stupnice hedonického typu (CSN ISO
4121); vybrané deskriptory flavouru byly hodnoceny profilovym testem (CSN EN ISO
13299). Vysledky byly statisticky zpracovany pomoci Kruskall-Wallisova testu (o = 0,05).
Jako chutovy neutralizator byla pouzita ¢istd voda a bilé pecivo.

Vysledky a diskuze

Vybrané senzorické parametry (vzhled a barva, lesk, textura, chut’ a viiné) byly hodnoceny
pomoci stupnice hédonického typu (1 nepfijatelny = 7 vynikajici). Pfi hodnoceni lesku
nebyly mezi vzorky shledany vyznamné rozdily, nicméné byly nalezeny vyznamné rozdily
(P<0,05) ve vzhledu a barvé. Jako nejhorsi byl hodnocen analog s rybizovym olejem, jehoz
vzhled a barva byly hodnoceny pouze jako dobré, na rozdil od taveného syrového analogu
s meruilkovym olejem, kterd byla hodnotiteli oznacena jako vynikajici. Vyznamné rozdily
(P<0,05) byly zaznamenany také v hodnoceni chuti a viin€. Jako nejlepsi byl hodnotiteli
oznacen vzorek s merunkovym olejem, jehoz chut’ byla oznacena, podobn¢ jako u standardu,
jako vyborna. Vzorky s rybizovym a hroznovym olejem byly hodnoceny jako méné dobré az
nevyhovujici.
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Obrazek 1: Srovnani senzorickych parametra tavenych syrovych analog.
(Taveny syrovy analog s 1 - hroznovym olejem, 2 - Inénym olejem, 3 - meruiitkovym olejem,
4 - rybizovym olejem, 5 - maslem (kontrolni standard))

Pti profilovém testu hodnotitelé¢ urcovali intenzitu vybranych deskriptora chuti (kysela, slana,
hotka, syrova, olejovita, pfijemna a nepiijemna chut’) pomoci stupnice (1 neznatelnd = 7
velmi silnd). Pti hodnoceni kyselé, slané a hotké chuti nebyly mezi vzorky shleddny patrné
rozdily, jejich intenzita byla vétSinou hodnocena jako stfedni az neznatelnd. Vyznamné
rozdily (P<0,05) byly zaznamenany u hodnoceni syrové, olejovité, pfijemné a nepiijemné
chuti. Vzorky s hroznovym a rybizovym olejem vykazovaly vysokou intenzitu olejové a
nepiijemné (umélé az zatuchl¢) chuti. Syrovy analog s merufikovym olejem byl opét
hodnocen jako nejlepsi, velmi podobné standardni kontrolni vzorek bez rostlinného oleje.

11



Sekce 1

Kysela

/
Piijemna N

Olejovita S}-lo\ a

Obrazek 2: Intenzitni profil chuti tavenych syrovych analogg.
(Taveny syrovy analog s 1 - hroznovym olejem, 2 - Inénym olejem, 3 - merunkovym olejem,
4 - rybizovym olejem, 5 - maslem (kontrolni standard))

Zavér

Ze senzorického hodnoceni tavenych syrovych analogl vyplyva, ze vzhledem k neptiznivym
senzorickym vlastnostem a vzniku nepfijemného olejového, umélého az zatuchlého off-
flavouru hroznovy a rybizovy olej se jevi spiSe nevhodny pro vyrobu tavenych syrovych
analogli, na rozdil od oleje meruitkového, jehoz senzorickd kvalita je srovnatelnd se
standardnim (klasickym tavenym) syrem obsahujicim pouze maslo.
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Vliv sacharézy na idrznost tvarohu pfi 8 °C v béZné atmosfére a atmosfére
oxidu uhli¢itého
Effect of sucrose on the shelf-life of curd cheese in the ordinary and carbon
dioxide atmosphere at 8°C

Vlasek Vaclav, Langova Jitka

Fakulta veterinarni hygieny a ekologie, Veterindrni a farmaceuticka univerzita Brno

Summary

Sucrose is a significant hygroscopic substance. This hygroscopic ability is important in the protection
of foods with high value of water activity. The decrease of water activity in food prevents its
physicochemical, enzymatic and microbial deterioration. Thus, the effect of this substance is relevant.
The effect of the modified atmosphere is also very significant. The modified atmosphere prevents the
developing of microorganisms. This work investigates effect of sucrose (5 and 15%) on water activity,
dry matter and pH and effect of carbon dioxide atmosphere on sucrose within 17 days of storage.
Results show effect of carbon dioxide atmosphere on decreasing effect of sucrose on water activity and
this atmosphere influences increasing of dry matter significantly. Sucrose influences water activity
significantly. 5% of sucrose decreases water activity from 0.999 to 0.962. However, water activity
increases rapidly over storing up to 0.993. 15% of sucrose decreases water activity from 0.999 to
0.980. This value is altered to 0.987 only very slightly. The effect of sucrose on dry matter is the
strongest in ordinary atmosphere with 5% sucrose. This leads to decreasing from 27.98 to 38.90%
over storage. Values of pH are the most affected in ordinary atmosphere. The addition of sucrose is
stabilized in this atmosphere.

Keywords: hygroscopic substances; water activity; dry matter; pH; modified atmosphere

Uvod

Sacharéza je jednou z latek majici hygroskopicky charakter. Tato schopnost je dulezita u
potravin s vysokou hodnotou vodni aktivitou a tedy vysokou dostupnosti vody pro
mikroorganismy. Hygroskopicky charakter snizuje hodnotu vodni aktivity a z toho vyplyva
sniZzeni dostupnosti vody pro mikroorganismy a tedy zvySeni tidrZnosti potraviny (Cerny et
al.,, 2011). Dalsim prvkem branicim rozvoji mikroorganismi je baleni do modifikované
atmosféry, ktera potlacuje rozvoj urcité mikroflory, a v neposledni fad¢ také chladni¢kova
teplota zpusobuje zpomaleni jejich rozvoje (Robertson, 2013). Tato prace se zaméfila na
sledovani vlivu sachardzy na sniZeni vodni aktivity a zménu suSiny a zaroven analyzuje vliv
atmosféry oxidu uhli¢itého na hygroskopické latky.

Material a metody

Sledovan byl tvaroh s obsahem min. 22 % susiny, min. 6 % tuku v susiné, 16,4 g bilkovin,
5,3 g sacharidt a 2,2 gtukii na 100 g vyrobku. Vzorky byly peclivé odvazeny a smichany
s pozadovanym mnozstvim hygroskopické latky a zabaleny do vybrané atmosféry.
Experiment probihal v délce ptesahujici trvanlivost uddvanou na obale, a to po dobu 17 dni.
Odbér a meéteni probihalo 1., 3., 7., 10., 14. a 17. den. Vzorky byly analyzovany také
senzoricky kvili viditelnému zaplisnéni. Pokud se u vzorku zaplisnéni neprojevilo, tak byla
manometrickou metodou méfena vodni aktivita a metodou gravimetrickou s pouzitim
halogenového vysouSeni suSina.
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Vysledky a diskuse

Vysledky méfeni jsou uvedeny v tabulce 1-3. Dokazuji, Ze vliv hygroskopickych pfimési ma
vyrazny U¢inek na snizeni vodni aktivity, jak uvadi i Gysel et al. (2004). Vyrazn¢jsi vliv ma
vSak 5% koncentrace sachardzy pii kratkodobém skladovani. Pfi dlouhodobém skladovani
dochdzi u této koncentrace k postupnému ndrastu vodni aktivity, ktery nedosahuje hodnot
vzorkll bez pfimési, ale ptesahuje jiz 3. den v bézné atmosfére a 10. den v atmosféfe oxidu
uhli¢itétho hodnoty vzorkti s 15 % obsahem cukru. Atmosféra oxidu uhli¢itého u této
hygroskopické ptisady ovlivituje negativné schopnost snizovat vodni aktivitu, coz je patrné u
vzorkd s 15 % cukru, kdy dochdzi k mensimu snizeni, nez v atmosféte bézné, ovSem stale je
vyrazné oproti vzorkiim bez piimeési.

Tabulka 1: Vysledné hodnoty vodni aktivity u tvarohu bez a s pfimési cukru.

BéZna atmosféra Atmosféra CO?

Den Bez piimési 5% 15% Bez piimési 5% 15%
cukru cukru cukru cukru

1. 0,999 0,966 0,980 0,999 0,962 0,983
3. 0,999 0,999 0,985 0,998 0,968 0,981
7. 0,995 0,985 0,975 0,999 0,972 0,975
10. 0,999 0,997 0,971 0,999 0,983 0,980
14. 0,999 0,998 0,978 0,997 0,995 0,985
17. 0,999 0,991 0,982 0,998 0,993 0,987

Z tabulky 2 je viditelny vliv pfidavku hygroskopickych latek na suSinu, kdy podle ocekavani
dochazi k vyraznému zvySeni s vysSim ptidavkem hygroskopické latky. Narist je nejvice
patrny v atmosfére bézné, kdy i v prib&hu skladovani dochazi k vyraznému ristu u 5%
ptidavku cukru a k snizeni u 15% ptidavku cukru. V tomto pfipad¢ se jevi jako daleko
vhodnéjsi atmosféra oxidu uhli¢itého, kdy u 5% ptidavku cukru dochézi k nartistu v prubéhu
skladovani z 25,64 % na 29,94 % a u 15% ptidavku ze 40,15 % na 41,86 %, coz poukazuje na
daleko stabilnéjsi hodnoty nez u béZzné atmosféry.

Tabulka 2: Vysledné hodnoty susiny u tvarohu bez a s pfimési cukru.

BéZna atmosféra Atmosféra CO2

Den Bez pfimési 5% 15% Bez pfimési 5% 15%

cukru cukru cukru cukru
1. 24,07 % 2798% 46,90 % 23,97 % 25,64 % 40,12 %
3. 25,56 % 28,88 % 33,88 % 24,02 % 28,97 % 39,12 %
7. 33,28 % 3747% 42,69 % 23,92 % 29,54 % 40,78 %
10. 24,81 % 28,69 % 34,66 % 23,84 % 30,12 % 41,65 %
14. 40,59 % 28,84 % 37,85 % 23,98 % 29,46 % 42,46 %
17. 23,57 % 3890% 43,50 % 24,06 % 29,94 % 41,86 %

Z tabulky analyzujici vliv cukru na pH je viditelné, Ze vyS$$i hodnota cukru snizuje hodnotu
pH, tato hodnota je jen malo ovlivnéna vlivem oxidu uhli¢itého. OvSem u vzorki bez piimési
je viditelny vyrazny vliv modifikované atmosféry na snizeni pH. K podobnému vysledku
vedla i studie Singh et al. (2008).
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Tabulka 3: Vysledné hodnoty pH u tvarohu bez a s pfimési cukru.

BéZna atmosféra Atmosféra CO?

Den Bez piimési 5% 15% Bez piimési 5% 15 %
cukru cukru cukru cukru

1. 4,54 4,56 4,52 4,52 4,57 4,52
3. 4,47 4,59 4,62 4,62 4,65 4,49
7. 4,60 4,54 4,41 4,58 4,58 4,42
10. 451 4,48 4,44 4,68 4,62 4,51
14, 5,36 4,57 4,49 4,75 4,61 4,48
17. 5,08 4,53 4,44 4,70 4,52 447

Zavér

Z vysledkll vyplyva vhodnost pouziti piimési cukru k prodlouzeni udrznosti vlivem sniZzeni
vodni aktivity. Pii kratkodobém skladovani se jevi jako vhodnéjsi 5% piimés, ovsem pro delsi
skladovani je vhodnéj$i 15% pridavek cukru. Zaroven bylo zjiSténo, Ze atmosféra oxidu
uhli¢itého ma vliv na hygroskopické ptisady, a to tim zplsobem, Ze snizuje vodni aktivitu u
vzorkd. Naopak v bézné atmosféfe dochdzi k vyznamnému ovlivnéni suSiny diky
hygroskopickym ptisadam, coz atmosféra oxidu uhli¢itého uspésné tlumi, zejména u nizsiho
ptidavku cukru, coz potvrzuje i studie Zeuthen et al. zroku 2003. Vliv cukru na pH je
ohledu neprokazal jako vyznamny. Vyjimkou je béZna atmosféra, kde vliv oxidu uhli¢itého na
snizeni pH je vyznamny.
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Glass transition tests for skimmed milk powder on DSC and DTA devices

Langova Jitka, Vlasek Vaclav, Stencl Jifi

Department of Milk Hygiene and Technology, Faculty of Veterinary Hygiene and Ecology, University of
Veterinary and Pharmaceutical Sciences Brno

Summary

Spray dried products, such as milk powders exist in an amorphous nonequilibrium state. Amorphous
materials have a glass transition temperature (Tq) below which they are in a ‘glassy’ state. Above this
temperature they exist as liquid-/ike ‘rubbers’. Above Ty various properties of the materials are
changed. Stickiness is one of example this changes. Procedures based on thermal analysis, differential
scanning calorimetry (DSC) and differential thermal analysis (DTA) were examined to determine the
Tg for skimmed milk powder. Thermal analysis methods consist of heating measurement. DSC detects
the typical change of specific heat at Tq. DTA is based on difference between studied sample and
reference.

Keywords: milk powder; moisture sorption isotherm; thermal analysis; stability

Introduction

Significant features of the powders are their sorption and glass transitions properties. These
properties have implications regarding the operating conditions for producing the powders
and for the associated storage conditions (Chiou and Langhrish, 2007). This physical state
should not alter with time to the product to be stable for long periods of storage (Bhandari and
Howes, 1999). Recently, the concepts related to water activity have been enriched by those of
glass transition temperature (Tg), thus providing an integrated approach to the role of water in
food (Goula et al., 2008).

It is known that spray drying produces largely ‘glassy’ (solid-like) amorphous products
(Fontana, 1998). When the temperature is above Tq an amorphous solid exists in a ‘rubbery’
(liquid-like) state (Bhandari and Howes, 1999). In this ‘rubbery’ state, the molecular mobility
of the matrix and the reactants are accelerated, which results in an increased rate of
physicochemical changes in dried products, such as sticking (Jouppila and Roos, 1994).
Increased molecular mobility and decreased viscosity result in a softening of particle surfaces
at and above Ty (Hogan et al., 2010).

Glass transition is second-order phase transition that occurs over a temperature range,
although a single temperature is often referred. Some of the analytical methods to determine
Tg are differential scanning calorimetry (DSC) and differential thermal analysis (DTA). These
methods detect changes in heat capacity (Bhandari and Howes, 1999). The Tgy is mainly a
function of water content, molecular weight and nature of the dry matter compounds in a give
substance (Khalloufi et al., 2000). Glass transition can be determined from the precisely
created moisture sorption isotherm (MSI), too. MSI’s show the equilibrium relationship
between the moisture content of foods and the water activity at constant temperatures and
pressures (Delgado and Sun, 2002). The example of MSI is indicated in Figure 1.

High-tech devices based on thermal analysis are used for determination Tq in this work
because determination Tq based on MSI is quite exacting and less accurate according to the
methodology used. In this study the Tq is determined by the DSC and DTA for skimmed milk
powder. Additionally, the thermogravimetry (TGA) was shown along with DTA for samples
tested.
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Figure 1: MSI of skimmed milk powder at 20°C (Langova et al., 2012).

Materials and Methods

Skimmed milk powder (per 100g: 5g fat, 35g protein, 49g carbohydrate) was purchased from
a local store. The composition of this commercial product is informed in the label as
minimum values. The dry matter of the skimmed milk powder was determined using halogen
moisture analyzer (Mettler Toledo HB43-S) and was to be found 4.68%.

Differential scanning calorimeter (Mettler Toledo DSC 1) type of ‘heat flux’ and STAR®
thermal analysis software were used to characterise the test samples. The reference material
was Al203. The DSC sample weight was 124mg. Sealed aluminium pans (40ul) were used
and measurement was made in an atmosphere of compressed air (rate of flow 50ml/min) with
a heating rate of 20°C/min over a temperature range of 50-600°C. The instrument was
calibrated by using indium standard.

DTA-analyzer along with thermogravimetric analyzer (Mettler Toledo TGA/SDTA851°) and
STARE software were used to analysing of glass transition. Sample (48mg) in 70ul corundum
pans was heated over a temperature range of 45-1000°C in an atmosphere of compressed air
(flow rate of SOml/min) at a heating rate of 20°C/min with reference as Al,O3. The outputs are
DTA trace, TGA trace and a derivative peak of the weight loss curve. The instrument was
also calibrated by using indium standard.

Results and Discussion

The midpoint of the glass transition was considered as the characteristic temperature of the
transition. Usually Tg4 values reported are either onset or midpoint temperatures of the glass
transition temperature range. Figure 2 displays DSC heating curve of a sample with point to
Tg in the picture. The Tg value is about 68°C. Glass transition is endothermal process which
leads to the energy absorption. DSC measurements like this are frequently performed in order
to measure all the thermal processes that occur in one measurement run.

Fernandez et al. (2003) pointed that Ty of skimmed milk powder is 62°C at 11% relative air
humidity at 26°C. Hogan et al. (2010) determined the Ty midpoint 64+2°C by the DSC for
1.9% moisture content (MC), 48°C for 3.9% MC and 15°C for 8.1% MC, all for skimmed
milk powder.
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Figure 2: DSC trace of thermal decomposition of skimmed milk powder.

The DTA trace in the Fig. 3 is called as the differential heating curve. Tq of sample tested was
determined as 70°C by the DTA. The principle of DTA is measurement of the temperature
difference between sample studied and reference. TGA study changes of weight in
measurement system depending on temperature. DTG trace shows a derivative peak
corresponding to loss of weight. The thermal decomposition is carried out in five steps, as
seen in Figure 3. The total weight loss is 85.6% of weight, i.e. 40.7mg of weight sample.

Lams

Figure 3: DTA, TGA and DTG traces of thermal decomposition of skimmed milk powder.

Conclusion

Ty of skimmed milk powder was determined by performing DSC, DTA and TGA at normal
pressure conditions. The Ty value is about 68°C using DSC and 70°C using DTA. It was
shown that T4 can be obtained using a rapid reliable and sensitive methods. Ty is no sufficient
in itself to characterize the behaviour of a material and do not seems useful to predict with
confidence the microbial stability of foods. Others parameters have to be collected for food
materials along with Ty, such as water activity.
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Mikrobiologicka kvalita syrového mléka na izemi Ceské republiky

The microbiological quality of raw milk in the Czech Republic

Bogdanovicova KateFina, 'Sko¢kova Alena, ’Kola¢kova Ivana, ’Karpiskova Renata

! Fakulta veterinarni hygieny a ekologie, VFU Brno
2 Vyzkumny ustav veterindrniho lékaistvi, Brno

Summary

In this study microbiological and hygienic quality of raw milk and the occurrence of significant
bacteria in milk filters was investigated for a total of 51 dairy farms in the Czech Republic. Sampling
was carried out in the period of 2012-2014. Overall, 273 samples (175 samples of raw milk, 98 milk
filters) were collected and tested. The occurrence and frequency of the following microorganisms:
Escherichia coli, Staphylococcus aureus, Salmonella spp., Campylobacter spp. and Listeria
monocytogenes was observed. Bacterium E. coli was detected in 87.4% of samples (153) in milk
filters a higher percentage, and 96% (94) as observed. Within the detection of pathogenic
microorganisms Staphylococcus aureus has been one of the most frequently detected pathogens, which
was demonstrated in 37 samples of raw milk (21.2%). In milk filters S. aureus occurred in 21 of the
investigated samples (21.4%). Bacterium Listeria monocytogenes was detected in 3 samples examined
milk (1.7%). A higher detection was observed in milk filters, which has been demonstrated in a total of
8 samples (2.9%). Detection of thermotolerant Campylobacter spp. was observed only in one milk
filter (0.4%). The samples were negativefor the presence of Salmonella spp.

Keywords: bacteria; Escherichia coli; Staphylococcus aureus; Salmonella spp.; Campylobacter spp.;
Listeria monocytogenes

Uvod

MIéko je komoditou, ktera se vyznaCuje vysokou nutri¢ni hodnotou, a jeho spotieba je
podporovana mnoha odborniky. Nékteti ve svych studiich uvadéji, Zze syrové mléko a vyrobky
z nepasterovaného mléka mohou byt mikrobidlné kontaminovany. V dne$ni dobé
je spotiebiteli nabizena Siroka skala trznich druhti mléka véetné syrového mléka prodavaného
prostfednictvim mlécnych automatii nebo pifimo na farmach. Pravé v souvislosti s konzumaci
syrového mléka se mezi spotiebiteli objevily obavy o své zdravi. Cilem této prace bylo
sledovani mikrobiologické kvality a zdravotni nezavadnosti mléka a detekce mozné
mikrobialni kontaminace mléénych filtri na farmach mlééného skotu na uzemi Ceské

republiky.

Material a metody

Priikaz baktérii Escherichia coli byl provadén podle CSN EN ISO 16649-1 s modifikaci po
pomnozeni vzorku v pufrované peptonové vodé (OXOID, UK) pti 37 °C po dobu 24 hodin s
naslednou kultivaci na TBX agaru (44 °C, 24 h). Konfirmace suspektnich izolati spocivala v
detekcei oxidazy (OXItest, Erba-Lachema, CR) a v posouzeni tvorby indolu (COLItest, Erba-
Lachema, CR).

Piitomnost koagulaza pozitivnich stafylokokli byla provadéna podle CSN EN ISO 6888-1,
prukaz baktérii Staphylococcus aureus byl provadén po pomnozeni v pufrované peptonové
vodeé (OXOID, UK) pfi teploté 37 °C po dobu 24 hodin. Ke kultivaci bylo pouzito médium
Baird-Parker (OXOID, UK). Konfirmace suspektnich kmentd S. aureus byla provedena
metodou polymerdzové fetézové reakce (PCR) detekci specifického useku SA442 (Martineau
et al., 1998) a dale mecA genu, ktery koduje rezistenci k meticilinu (Secchi et al. 2008).

Priikaz baktérii rodu Salmonella byl provadén podle CSN EN ISO 6579. Dochazelo prvotné k
neselektivnimu pomnozeni, které probéhlo v pufrované peptonové vodé (OXOID, UK).
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Nasledovalo selektivni pomnozeni v médiich RVS a MKTTN (OXOID, UK). Poté¢ dochazelo
k vyo¢kovani na média RAMBACH (MERCK, D) a XLD (OXOID, UK).

Detekce termotolerantnich kampylobakterti byla provadéna podle CSN EN ISO 10272-1.
Pted samotnym pritkazem dochazelo k pomnozeni, ke kterému bylo pouzito médium Bolton s
konskou krvi (OXOID, UK), po 48 hodinové kultivaci pii 42 °C bylo provedeno vyockovani
na médium CCDA (OXOID, UK) s inkubaci pti 42 °C po dobu 48 hodin mikroaerofiln¢.

Prikaz baktérii Listeria monocytogenes byl proveden podle CSN EN ISO 11290-1
s modifikaci pfi primarnim pomnozeni, které bylo provedeno v pufrované peptonové vodé
(OXQID, UK) pfti teploté¢ 37 °C po dobu 24 hodin. Po pfeockovani do Fraserova média
(OXOID, UK) bylo provedeno vyockovani na médium ALOA agar (BIO-RAD, FR).
U typickych kolonii byla provedena konfirmace a sérotypizace metodou sklickové aglutinace
za pomoci komeréné dostupnych antisér (DENKA SEIKEN, Japonsko) a vysledky sklickové
aglutinace byly potvrzeny pomoci multiplex PCR (Doumith et al., 2004).

Vysledky a diskuze

V mikrobiologické kvalit¢ syrového mléka odebraného na mléénych farméach byly
zaznamenany rozdily, a to pfedevSim V zavislosti na farmé, ze které vzorky pochézely.
Zatimco u néckterych farem bylo mléko po strdnce mikrobiologické zcela bezpecné,
u nékterych z nich doslo k zachytu patogennich mikroorganismi opakované.

Baktérie Escherichia coli byla detekovana u 153 (87,4 %) vzorka syrového mléka a 94 (96 %)
mlécnych filtri. Celkem bylo ziskano 346 izolatd E. coli (syrové mléko: n = 220; mlé¢ny
filtr: n = 126). Baktérie E. coli byva pii mikrobiologické analyze pouzivana k posouzeni
hygienické kvality potravin a potravinovych surovin. Je béznou soucasti intestinalni
mikroflory lidi i teplokrevnych zvifat, ale mize byt i organismem patogennim (Costa et al.,
2009).

vvvvvv

lidskych patogenti dnesni doby, byl detekovan pii mikrobiologickém rozboru nejcetnéji, a to u
58 vzorki (21,2 %). Z toho bylo pozitivnich na pfitomnost této baktérie 37 vzorku syrového
mléka (21,2 %) a 21 vzorkli mléénych filtrd (21,4 %). Celkem bylo ziskdno 62 izolath
S. aureus (syrové mléko: n = 41; mléény filtr: n = 21). K podobnym vysledkim dosli ve studii
Karpiskova R. et. al., (2011), kde dochazelo k detekci ptivodct alimentarniho onemocnéni v
syrovém mléce. Celkem 56,6 % vySetfovanych vzorka syrového kravského mléka z mlé¢nych
automati v CR bylo pozitivnich na pfitomnost baktérie Staphylococcus aureus.
Na ¢tyfech nami vySetfovanych farmach byly detekovany i kmeny MRSA (Methicillin
Resistant Staphylococcus aureus) produkujici mecA gen, ktery koduje rezistenci k antibiotiku
meticilinu. Celkem bylo ziskdno 6 (9,7%) izolath MRSA, (syrové mléko: n = 4; mlécny
filtr: n = 2). V soucasné dobé je zaznamenavan celosvétoveé nepiiznivy trend zvysujici se
prevalence meticilin rezistentnich kment Staphylococcus aureus (MRSA). Baktérie S. aureus
je jednim z hlavnich etiologickych agens zplsobujici mastitidy u mlééného skotu. I kdyz ne
vSechny kmeny S. aureus maji toxigenni potencial, mize pravé mléko a mlécné vyrobky
predstavovat zvysené riziko pro konzumenty (Cretenet M., et al., 2011).

Baktérie Salmonella spp. nebyla izolovana v zadném z testovanych vzork.

Detekce kampylobakterti prokazala pfitomnost pouze jednoho pozitivniho kmene, ktery byl
ve vySetfovaném vzorku mlééného filtru souc¢asné pfitomen spolu s Listeria monocytogenes.

V ramci mikrobiologického rozboru syrového kravského mléka a mlécénych filtri bylo
zachyceno 11 vzorkd s pozitivnim nalezem Listeria monocytogenes (4 %). Ztoho byly
pozitivni na pfitomnost této baktérie 3 vzorky syrového mléka (1,7 %) a 8 vzorkli mlécnych
filtra (8,2 %) pochazeji ze Ctyt farem. Soucasné s identifikaci baktérie byla provedena i
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serotypizace. Byly detekovany tii rozdilné serotypy Listeria monocytogenes, a to 1/2a (37,5
%), 1/2b (25 %) a 4b (37,5 %). Nami detekované serotypy L. monocytogenes se v odborné
literatuie oznacuji za ty, které se z 90 % podileji na vzniku humannich listeriéz (Farber et.al.,
1991). Podle nékolika autorti souvisi se vznikem humannich listerioz zejména sérotyp 4b
(Garrido et al., 2008; Kasper et al., 2009). V Ceské republice zaujima v potravinach prvotni
postaveni sérotyp 1/2a.

Zavér

Vysledky této studie potvrzuji vyskyt patogennich baktérii v syrovém mléce i na mléénych
filtrech. Ze studie vyplyva fakt, Ze konzumace syrového mléka neni pro spotiebitele
bezpecna, a Ze tepelna uprava syrového mléka pied jeho konzumaci mé pozitivni vyznam.
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Summary

Enterococcus spp. is the most controversial group of lactic acid bacteria that have been ascribed with
beneficial or detrimental role in food and feed. The aim of our study was to monitor the occurrence of
Enterococcus spp. and determine the counts in the whey. Cultures of enterococci were cultivated
periodically from whey samples (n=71) from one dairy plant in the Czech Republic, in the period of
one month. The results of counting the number of cultivated colonies showed that the largest number
of enterococci is found in the samples of whey taken after the process of electrodialysis (9.7x10?
CFUM/mL) and the smallest in the native whey sample. From collected whey samples, 64 samples
(90%) were PCR positive for enterococci species and only 7 samples (10%) weren’t. Among 86
suspected isolates, 83 isolates (96.5%) were identified as Enterococcus spp.

Keywords: enterococci; PCR; whey; electrodialysis

Introduction

Whey is the greenish translucent liquid obtained from milk after precipitation of casein. For a
long time it has been viewed as one of the major disposal problems of the dairy industry, but
not anymore. Today there are several types of whey, which depending mainly on the
processing sequence resulting in casein removal from fluid milk, but the most often
encountered types (sweet or acid whey) originates from the manufacture of cheese. With its
nutritional aspects and enriched with some other additions like fruits is one of the healthy
products that can be found on the market (Jelen, 2002, Pescuma et al., 2008; Tratnik and
Bozani¢, 2012).

The genus Enterococcus is the most controversial and one of the largest group that belongs to
lactic acid bacteria (LAB) group. They are Gram-positive homofermentative cocci, occurring
singly or in pairs and can be found in variety of habitats including humans and animals. From
the taxonomic point of view enterococci have been reviewed several times and today it
consists of at least 53 species of which are Enterococcus faecalis and Enterococcus faecium
the most important (Giraffa, 2003; Khan et al., 2010;). These bacteria play important role in
the food and feed fermentation and nowadays these strains are frequently used as probiotics.
They are considered as a potentional cholesterol-lowering agents, in treatment of
gastrointestinal diseases and for immune regulation (Franz et al., 2011). With their ability to
produce enterocins (class Il of bacteriocins) Enterococcus strains can provide natural
preservation of dairy products and hurdle in the growth of microorganisms (antimicrobial
activity against spoilage or pathogenic bacteria such as Escherichia coli, Listeria
monocytogenes, Staphylococcus aureus, Clostridium spp.). Also on the other hand
enterococci have their negative influence — opportune pathogens and can cause diseases
(Fouquié Moreno et al., 2006; Franz et al., 2011).

The aim of this study was to monitor the occurrence of Enterococcus spp. and determine the
counts in the whey.

Materials and Methods

Together 71 whey samples were periodically collected in different manufacturing stages, from
one dairy plant in Moravia in the Czech Republic, in the period of middle of February to the
middle of March 2014 (one month). Basic processing of the samples was carried out

22



Sekce 1

immediately according to the ISO 7218 and I1SO 6887-1 standards. The amount of 25 mL of
sample was diluted in 225 mL of Buffered Peptone Water (Oxoid, England) and made
different dilutions. From diluted sample 200uL was aseptically spread on Slanetz Bartley agar
(Oxoid) and Bile Esculin agar (Oxoid) and cultivated at 37°C for 24h. All colonies from each
sample that showed different morphological characteristics and pigment production were
selected and purified for further characterization. Isolation of bacterial DNA was performed
by 20% Chelex 100 (Bio-Rad Labortories, USA). Isolates were identified by the genus-
specific polymerase chain reaction (PCR) method based on the detection of sodA genes
encoding enzyme mangan-dependent superoxide dismutase for the rapid identification of
enterococci (Jackson et al., 2004).

Results and Discussion
A total amount of 86 suspected enterococci isolates were obtained from 71 collected whey
samples (Table 1).

Table 1: The origin and frequency of Enterococcus isolates.

Number Number Number Number Number
. of of of of
Commodity* : of " "
enterococci samples positive sgspected positive
(CFU/mL) samples isolates isolates
Native whey sample <5 6 0 (0%) 2 0 (0%)
w in drying station 1,8x10! 6 5 (83%) 7 6 (86%)
w from the tank 1,5x102 9 9 (100%) 11 10 (91%)
w before the 5x10? 13 13 (100%) 18 17 (95%)
electrodialysis
w after the electrodialysis 9,7x10? 13 13 (100%) 17 17 (100%)
Desalted w before 4,4x10° 7 7 (100%) 13 13 (100%)
concentration
Desalted w behind the 2,4x102 5 5 (100%) 8 8 (100%)
pasteur
Concentrated, desalted w 1,3x10? 4 4 (100%) 5 5 (100%)
Sample of dried powder <50 5 5 (100%) 5 5 (100%)
Total 71 64 (90%) 86 83 (96.5%)

*w = the sample of whey

Based on the detection of sodA genes only 3 strains (3.5 %) of 86 suspected isolates didn’t
show the specific PCR product. The number of the grown colonies, that after cultivation
showed typical growth as enterococi, was counted. The lowest number of enterococci was
counted in the native whey sample (<5 CFU/mL) and the largest was counted in the samples
that were collected after the phase of electrodialysis (9.7 x10? CFU/mL). Enterococci were
present during all phases of manufacturing (Table 1). This could be due to their ability of
biofilm formation (electrodialysis) or maybe due to their resistance so they continually remain
during the process.

Enterococci occur as nonstarter LAB in variety of cheese production and ripening (e.g. the
development of flavor) probably due to their thermal resistance during pasteurization of milk.
High level of contaminating cheese with enterococci, except as starter cultures, can result in
the poor hygienic practices during manufacturing (Pieniz et al.,2014). Whey is a by-product
of the cheese industry which was often disposed as the waste. During the cheese production
some compounds present in milk and / or cheese end up in the composition of whey. The
major factors to determine the survival of this bacteria include particular characteristics of the
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strains, composition of food ingested and competition of microbiota (Pieniz et al.,2014).
Whey and its protein content are ingredients used in dairy industry mainly due to their
foaming and emulsifying properties and increasing nutritional quality (cheese, dairy desserts
etc.). LAB in whey can decrease the high content of lactose and increase the digestibility of
BLG (B-lactoglobulin) and ALA (a-lactalbumin) proteins. This can contribute to the change
and increase the flavor, aroma and texture of the end product and provide extra nutritional
value (Pescuma et al., 2008).

Conclusion

The results of this study point out the presence of Enterococcus spp. during the whole whey
manufacturing process. The study shows the fact that the high prevalence of enterococci in
whey may be attributed to their resistance to heat, acid, salt and harsh conditions during food
processing. Eneterococci were present in all phases of whey processing, except in the native
way sample, but in the amount that is not hazardous for human health. To conclude, the
application of electrodialysis, in the process of whey manufacturing, proved to be good.
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farmového ovcieho mlieka a ovéej hrudky
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Summary

The aim of study was detect the antibiotic resistance of microorganismsof genus Enterococcus isolated
from sheep raw milk and sheep lump. 150 isolates of Enterococcus spp. were confirmed by PCR
method.In the present experiment were wused six antibiotics: ampicilline, erythromycin,
chloramphenicol, penicilin, tetracycline, vancomycin. Susceptibility or resistance was determined by
disc diffusion method. The results of the experiment suggests it to the highest resistance was on
ampicilline (53% of isolates) and the lowest resistance was recorded on erythromycin (18% of the
isolates). The highest susceptibility of isolates was recorded on chloramphenicol (78%). Neither one
isolate was resistant to all 6 antibiotics used in the experiment.

Keywords: antibiotic resistance; Enterococcus

Uvod

Vyznam a tlohy prislusnikov rodu Enterococcus su v potravinarskej mikrobioldgii na prvy
pohl'ad protichodné. Vyuzivaju sa ich pozitivne biochemické vlastnosti z pdvodnej
prislusnosti k rodu Streptococcus. Intenzivne fermentuju sacharidy a niekedy sa zuc¢astiuji na
tvorbe aromy a chutnosti potravin. Pripisuje sa im toxigénnost’, tvorba biogénnych aminov
avyuzivaji sa ako indikatory recentného fekalneho znecistenia (Gorner, Valik,2004).
Enterokoky predstavuju ubiquitné mikroorganizmy a ich prirodzenym miestom vyskytu je
predovsetkym traviaci aparat I'udi, ale aj vacSiny druhov zvierat (Duckova et al., 2012). Su
zaradené medzi fakultativne patogénne mikroorganizmy (Biendo et al., 2010). Enterokoky st
zname aj ako zavazné nozokomialne patogény, ktoré spdsobuju najcastejSie endokarditidy,
baktériemiu, infekcie mocovych ciest, infekcie brucha, zl¢ovych ciest, infekcie krvného
obehu a zhcastiujt sa aj pri infekciach popalenin (Lavova et al., 2011). Enterokoky su ¢asto
aj povodcami  meningitid (Stevlikova et al., 2006). Greifova et al. (2003) oznaduju
enterokoky ako ubiquitarne baktérie, ktoré sa frekventovane vyskytujli v znaénom pocte
v mliekarenskych vyrobkoch, ale aj v inych fermentovanych potravinach. Pritomnost
enterokokov v mlieku amliecnych vyrobkoch sa spaja predovsetkym s nedodrzanim
hygienickych a sanitaénych zasad, pri ziskavani, manipulacii s mliekom a pri jeho spracovani
(Cogan et al.,2001). Vdaka ich psychrotrofnému charakteru, termorezistencii a schopnosti
prezivat' v réznych substratoch a podmienkach , sa mézu pocty enterokokov v mlieku pocas
jeho chladenia, skladovania a prepravy zvysovat’ a taktiez mozu prezit’ pasterizacnu teplotu.
Préave preto sa enterokoky stavaju sucast'ou mikroflory nielen surového ale aj pasterizovaného
mlieka a mlie¢nych vyrobkov (Giraffa, 2003). Nebezpecenstvo enterokokov spociva hlavne
v ich patogenite, ktora je dand rezistenciou k vel'mi Sirokému spektru antibiotik a zaroven
d’alS$imi faktormi virulencie (Fabianova et al., 2010). Pre enterokoky je charakteristicka
prirodzena rezistencia na niekol'ko druhov antibiotik, ale aj ich jedinecna schopnost’ vymeny
genetického materidlu. Vdaka tejto vymene genetického materidlu si dokazu ziskat
rezistenciu voci viacerym druhom antibiotik ako sl napr. aminoglykozidy, chloramfenikol,
glykopeptidy, makrolidy a tetracykliny (Huys et al., 2004).

Ciel'om prace bolo stanovenie klinicky vyznamnej rezistencie enterokokov voci vybranym
druhom antibiotik pouzivanych ako v humannej tak aj veterinarskej medicine.
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Material a metodika

V roku 2013 sa uskutocnili odbery vzoriek na ovcej farme pri obci Kosicky Klecenov,
z ktorej produkty boli vyuzivané majitelom farmy len na stkromné tcely. Pocas laktacnej
periody sa uskutocnilo 10 odberov vzoriek, pri ktorych sa ziskalo 100 individualnych vzoriek
ovc¢ieho mlieka a 10 vzoriek Cerstvého ovcieho syra vyrobeného z nepasterizovaného mlieka
0 hmotnosti 300g. Do experimentu bolo celkovo zaradenych 150 izolatov rodu Enterococcus
rodovo potvrdenych metédou PCR. Izolacia kmenov enterokokov a ich rodova konfirmécia
bola robena metédou Polakova et al. (2011). Identifikované kmene rodu Enterococcus boli
podrobené hodnoteniu rezistencie na vybrané antibiotika pouzivané v humannej a veterinarne;j
medicine diskovou difuznou metédou na Miiller-Hinton agare (HiMedia Laboratories, India)
s pouzitim nasledovnych antibiotickych diskov a koncentraciou: ampicilin (10 pg),
erytromycin (15 pg), chloramfenikol (30 pg), penicilin (10 pg), tetracyklin (30 pg)
a vankomycin (30 pg). Na zaradenie jednotlivych izolatov rodu Enterococcus medzi
rezistentné, stredne rezistentné a citlivé boli pouzité kritéria CLSI (2011).

Vysledky

Vysledky zaradenia jednotlivych 150 izoldtov rodu Enterococcus na vybrané antibiotika
pouzivané v humannej a veterindrskej medicine medzi rezistentné, stredne rezistentné a citlivé
st uvedené v Tabul’ke 1.

Tabulka 1: Rezistencia Enterococcus spp. (n=150) izolovanych zo surového ov¢icho mlicka
a Cerstvého ovcieho syra na vybrané antibiotikd pouzivané v huménnej a veterinérskej
medicine.

druh antibiotika rezistentné | stredne rezistentné | citlivé
pocet (%)

ampicilin (10 pg disk) 80 (53,33) 0 70 (46,67)
erytromycin (15 pg disk) 27 (18,0) 67 (44,67) 56 (37,33)
chloramfenikol (30 pg disk) 32 (21,33) 0 118 (78,67)
penicilin (10 pg disk) 71 (47,33) 0 79 (52,67)
tetracyklin (30 pg disk) 31 (20,67) 35 (23,33) 84 (56,0)
vankomycin (30 pg disk) 69 (46,0) 54 (36,0) 27 (18,0)

Z Tabulky 1 vyplyva, Ze najvyssSia zaznamenana rezistencia bola na ampicilin, na ktory bolo
rezistentnych 80 kmenov (53,33%) a najniZSia rezistencia bola zaznamenana na erytromycin,
na ktory bolo rezistentnych iba 27 kmenov enterokokov (18,00%).

Najvyssia citlivost’ izolatov Enterococcus spp. bola zaznamenand na chloramfenikol
(78,67%). Multirezistenciu enterokokov znazornuje Tabul'ka 2.

Tabulka 2: Multirezistencia Enterococcus spp. (n=150) na vybrané antibiotikd pouzivané v
humannej a veterinarskej medicine.

pocet antibiotik pocet izolatov percento
1 25 16,67
2 32 21,33
3 22 14,67
4 16 10,67
5 15 10,00
6 0 0
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Z celkového poctu testovanych izolatov Enterococcus spp. len u 25 izolatov bola zistena
rezistencia na jedno antibiotikum (16,67%). Najvyssia rezistencia bola zistena na dva druhy
antibiotik, kde bolo rezistentnych 32 kmeniov (21,33%). Ani jeden nami izolovany a
potvrdeny izolat Enterococcus spp. nebol rezistentny na vsetkych Sest’ vybranych druhov
antibiotik zaradenych do experimentu.

Zaver

Vysledky prace potvrdili, ze enterokoky ako kontaminant ov¢ieho mlieka a Cerstveho ovc€ieho
syra predstavuji zavazny negativny problém z hladiska ich vyznamnej rezistencie na
antibiotika. Z tohto dévodu je potrebné znizit' kontaminaciu potravin zivocisneho pdvodu
tymito mikroorganizmami a dodrziavat’ vSetky zdsady hygieny a sanitacie pri ziskavani
a spracovani mlieka.
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Summary

The aim of our study was the determine the survival of artificially inoculation L. monocytogenes
reference strain CCM 5576 in soft goat cheese made from pasteurized milk, stored under conditions
specified by the manufacturer on the product label for durability. Detection and enumeration of L.
monocytogenes as well as water activity (aw), pH, dry matter content, fat content and total protein
content were tested over 10 days. The growth potential of L. monocytogenes was calculated as the
difference in the counts of L. monocytogenes between the last day and the first day of the test. Our
experimental results show that soft goat cheese made from pasteurized milk under farm condition
which was artificially inoculated with L. monocytogenes reference strain CCM 5576 on the basis of its
growth potential is not able to support the growth of L. monocytogenes.

Keywords: Listeria monocytogenes; soft goat cheese

Uvod

Zatial ¢o vo vicSine sveta sa komercne dostupné syry vyrdbaji z kravského mlieka,
v mnohych krajinach sa produkuje syr z kozieho a ov¢ieho mlieka. Na Slovensku ma vyroba
Specifickych syrov dlhodobu tradiciu. Tieto komodity st vyrdbané priamo na farmach
a salasSoch, kde sa kozie mlieko ziskava. Aj ked’ kozi syr vyrdbany predovSetkym z
pasterizovaného mlieka je povaZzovany za bezpecnu potravinu zlé hygienické podmienky pri
ziskavani mlieka a samotna vyroba syra moze spdsobit’ jeho kontaminaciu (Pazakova et al.,
2001). Medzi nebezpecné baktérie z pohladu konzumadcie potravin (ready-to-eat) patri
Listeria monocytogenes azostava tak jednym z najvyznamnejSich patogénov takto
pripravenych potravin (Oevermann et al.,2010). Z tychto dovodov ma pasterizcia svoje
opodstatnenie, za i¢elom zniZenia mikrobialnej kontaminacie mlieka (Quigley et al.,2013).
Listerie su baktérie ktoré s velmi citlivé na fyzikalno-chemické vlastnosti potravin
predovsetkym pH a aktivitu vody (aw), ktoré ovplyviiuji ich prezitie v potravinach. Prave
preto nariadenie komisie (EC) 2073/2005 o mikrobiologickych kritériach pre potraviny
umoziuje producentom potravin umiestnit’ svoje produkty na trh aj napriek pritomnosti
Listerie monocytogenes. Podl'a tohto nariadenia si vyrobcovia potravin povinny vypracovat
vedecku stadiu pre kazdy produkt, pred jeho uvedenim na trh preukazujiicu, ze baktérie
nebudu prekraCovat’ limit, alebo Ze tento druh potraviny zabrani rastu baktérii (Cabanova et
al.,2011). Cielom tejto Studie bolo sledovat’ rast Listerie monocytogenes v umelo
kontaminovanych mikkych syrov vyrobenych z pasterizovaného kozieho mlieka koz, ako aj
stanovenie zmien fyzikalno-chemickych parametrov v kozom syre pocas skladovania pri
teplote 2 - 8 °C po dobu 10 dni.

Material a metodika

Vzorky kozieho syra boli po privezeni do laboratéria rozvazené do sterilnych stomacherovych
sackov (Seward, UK) a umelo kontaminované 24 hodinovou kulturou Listeria monocytogenes
(CCM 5576) pomnozenou v brain heart infusion broth (HiMedia, IND). Bakterialna kultara
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bola zriedena v sterilnom fyziologickom roztoku a inokulum bolo aplikované o objeme 50 pl
= 1086 CFU/g. Nasledne boli saCky uzavreté, homogenizované¢ v Bagmixer ® 400VW
(Interscience, USA) auskladnené pri chladni¢kovej teplote pocas priebehu celého
experimentu. Meranie hodnoty pH boli vykonané pH metrom inoLab pH7110 (WTW,
Nemecko) pomocou vpichovej elektrody priamo v syroch. Vodna aktivita bola detegovana
prostrednictvom Novasina Labmaster-aw (Novasina, Svajéiarsko). Obsah bielkovin sme
stanovili pouzitim Kjeltec Auto 1030, (Tecator Co. Sweden), obsah tuku a suSiny bol
stanoveny podl'a (STN EN ISO 3433/2012, STN EN ISO 5534/2004). Mikrobiologicka
analyza pritomnosti a po¢tu Listerie monocytogenes bola vykonana podla STN EN ISO
11290-1 a STN EN ISO 11290-2. Potencial rastu Listerie monocytogenes bol vypocitany na
zaklade rozdielu hodnot medzi prvym a poslednym dinom experimentu podla Guidance
document on Listeria monocytogenes shelf-life studies for ready-to-eat foods podla (EC)
2073/2005 z Novembra 2005.

Vysledky

Tabulka 1 predstavuje mikrobidlnu analyzu rastu Listeria monocytogenes v umelo
kontaminovanom kozom syre, ako aj fyzikalno-chemické parametre tohto syra, pri
skladovaného pri 2 - 8 °C po dobu 10 dni . Obsah tuku, susiny, dusikatych latok, ale
predovsetkym aw a pH hodnoty sa pocas doby spotreby, vyznacenej vyrobcom (max. 10 dni
chladiarenské skladovanie) vyrazne nemenili. Na druhej strane, umela inokulacia Listeria
monocytogenes do syrov (predtym Listerie monocytogenes prostych) spdsobila pritomnost’
patogénu vo vsetkych vzorkédch u ktorych sme pocas experimentu detegovali klesajuce pocty
Listerie monocytogenes.

Tabul’ka 1: Hlavné zloZky, fyzikalno-chemické zloZenie a mikrobiologické4 analyza méikkého

kozieho syra pocas doby skladovania.

Parameter 1. dent 3. dent 5. dent 7. den 10. den
Susina (%) 39,6 39,8 40,3 40,8 40,5
39,4 40,1 39,8 40,3 39,8
40,1 39,5 40,2 39,7 40,1
21,0 20,0 20,0 20,5 20,4
Tuk (%) 20,5 20,0 20,1 20,0 20,1
20,6 20,0 20,3 20,2 20,0
13,2 13,4 13,8 13,3 13,3
Celkové bielkoviny (%) 13,1 13,4 13,1 13,4 13,4
13,2 13,2 13,9 13,9 13,4
0,88 0,87 0,88 0,88 0,88
aw 0,87 0,88 0,88 0,88 0,88
0,88 0,88 0,88 0,88 0,88
4,58 4,58 4,56 4,55 4,55
pH 4,60 4,56 4,57 4,56 4,55
4,59 4,56 4,57 4,53 4,48
Detekcia L. monocytogenes pozitivna | pozitivna | pozitivna | pozitivna | pozitivna
Potet 3,80 3,37 3,38 3,16 2,98
L. monocytogenes (log KTJ/g) 3,74 3,26 3,33 3,13 2,96
3,83 3,36 3,34 3,27 3,16
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Rastovy potencidl bol vypocitany ako rozdiel hodndt posledného a prvého dna experimentu
(Tabulka 2). V posledny den experimentu je stredna hodnota logaritmu 2,96 a v deni prvy je to
3,80. Rozdiel medzi nimi je — 0,86, ¢o je menej ako 0,5 (hodnota odporacana EURL),
znamena to, ze vyrobok nepodporuje rast Listerii. Po¢iato¢na koncentracia bola vypocitana
podla nasledujuceho vzorca: 2log — 0.86, ¢o predstavuje v 14 KTJ/g a kone¢na koncentracia
(1 log + 0,86) dava vysledok 73 KTJ/g.

Tabul'’ka 2: Rastovy potencidl a jeho kalkulacia.

Posledny den kultivacie | Prvy den Kkultivacie
2,98 3,80
2,96 3,74
3,16 3,83

Diskusi a zaver

Nariadenie Komisie (ES) 1441 / 2007 definuje, Ze (ready-to-eat) potraviny mozu podporovat’
rast Listerie monocytogenes, avsak v maximalnej vySke 100 KTJ na gram produktu pocas
exspiracie, rovnako ako vyrobky s pH < 4,4 ; aw < 0,92 ; alebo pH < 5,0 a aw < 0,94, ale
trvanlivostou kratSia ako pat dni. AvSak, vyrobky s dlhSou trvanlivostou, musia byt
podrobené vedeckej studii pred ich zaradenim do tejto kategérie. Na zaklade dosiahnutého
vysledku sme dospeli k zaveru ze nami vysetrovany kozi mikky syr je potravina ktora na
zaklade svojich vyrovnanych hodndét pH a aw. Na zdklade dosiahnutého mikrobiologického
vySetrenia, pri dodrzani Standardnych vyrobnych procesov a dodrzani odporacanych
skladovacich podmienok je potravina, ktora nepodporuje rast Listerie monocytogenes a
z pohl'adu spotrebitel'a je bezpecny aj ak sa tam tato baktéria nachadza v pocte
neprevysSujucom 14 KTJ/g na zacdiatku a 73 K'TJ/g na konci doby spotreby.
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Summary

In previous study, selected technological properties were characterized in strains of lactobacilli
isolated from goat’s milk — Lactobacillus paracasei (21/L10), Lactobacillus johnsonii (KB2-1) and
Lactobacillus paraplantarum (25/1L). The aim of this study was to supplement these properties with
urease activity, lipolytic activity and ability to produce exopolysaccharides. The strains did not show
urease activity and with exception of the strain KB2-1 they grew even in medium with high levels of
urea. They did not show any lipolytic activity on medium with tributyrin. They formed pink colonies on
medium with ruthein red as suspected ropy strains. Presented characteristics complete technological
vision for using these strains as starters or starter adjuncts during production of lactic acid beverages
or cheeses made from pasteurised goat’s milk. Thus these products will be safer and variability of
lactic acid bacteria will be wider for the consumers.

Keywords: goat's milk; lactobacilli; lipolysis; urease; exopolysaccharides

Introduction

Goat's breeding has an increasing tendency. There are several herds with large numbers of
animals but predominate small farmers (Margetin, 2014). Goat's milk has multiple benefits. In
comparison to cow’s milk, goat’s milk is considered as easier digestible. Moreover, in some
patients has also lower allergenic potential (Spuergin et al., 1997). From another point of
view, the disadvantage is that encephalitis can be transmitted through goat's milk (Méderova,
2005) and therefore it should not be consumed without heat treatment. The most often it is
processed as drinking milk, for cheese-making (fresh, with mould, hard) or for fermented
dairy beverages. During the process of their production there are almost entirely used
commercially available cultures. It is a disadvantage because it reduces variability of available
,»wild“ lactic acid bacteria (LAB). However, goat's milk is an amazing reservoir of ,,wild*
LAB and many of them have unique properties (Guessas and Kihal, 2004). This study refers
to recent studies that isolated, identified and characterized lactobacilli obtained from goat’s
milk (Kolosta et al., 2014; Klapacova et al., 2015). This study was focused on description of
technologically significant properties (urease activity, proteolytic and lipolytic activity and
production of exopolysaccharides), which will be used for production of safe and attractive
products from goat’s milk.

Material and Methods

Urease activity was tested in a medium Urea that contained 2% of urea and indicator phenol
red (MKB Test, Rosina, Slovakia), after 24h and 48 h of aerobic cultivation at 30°C and
37°C. We evaluated growth and colour change of medium (Lanyi, 1987). Lipolytic activity
was tested in medium DEV Nutrient agar (MERCK, Darmstadt, Germany) where we added
1% tributyrin (98%) (Acros Organics, New Jersey, USA). Overnight cultures of strains (40ul)
were applied on discs Rotilabo Test Leaves (Carl Roth, Karlsruhe, Germany) and they were
aerobically cultivated during 4 days at 37°C. We evaluated formation of clarified zones
(Havlova et al., 1993). Production of exopolysaccharides (EPS) was tested on medium that
contained saccharose, renewed skimmed dried milk and ruthenium red (Sigma-Aldrich, St.
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Luis, USA). After inoculation of overnight cultures of strains, Petri dishes were aerobically
cultivated 72 hours at 37°C. Production of EPS were evaluated according to colour of grown
colonies (Stingele et al., 1996).

Results and Discussion

In previous studies, (Kolosta et al., 2014; Klapacova at al., 2015) were isolated and identified
3 strains of lactobacilli from goat's milk: Lactobacillus paracasei (21/L10), Lactobacillus
johnsonii  (KB2-1) and Lactobacillus paraplantarum (25/1L). These strains were
characterized as homofermentative; with production of lactic acid, production of minimal
quantities of acetaldehyde and no production of CO». Strains 21L10 and 25/1L had lower
lactase activity. They grew at 37°C and tolerated concentration of NaCl up to 5%, with
exception of KB2-1. All the strains had low proteolytic activity. In this study, technological
characteristics were complemented by other properties. In goat’s milk, optimal concentration
of urea is about 200 mg.I* (Pazolla et al., 2011). However, in case of poor nutrition or
metabolic disorders, amount of urea can be higher. It has a negative impact on yield during
process of cheese-making and activity of applied starters. If starters have an urease activity,
what is standard in starters (Mora et al., 2002), in that case, products of urea can inhibit their
growth. Strains 21110 and 25/1/L were capable to grow and produce organic acids even in
conditions with higher amount of urea. Consequently, they did not have an urease activity
considerating colour change to yellow. The strain KB2-1 did not show any urease activity,
nevertheless, in a test medium did not grow and there was not observed any change of colour.
It is questionable, of course, if the reason is either higher concentration of urea or absence of
certain growth factors. Neither growth nor urease activity depended on temperature of
cultivation (30°C and 37°C). Lipolytic activity is decomposition of fats up to free fatty acids.
They can undergo other changes that can result in adverse sensory properties (staling of fats)
or on the contrary, attractive sensory properties (production of various aromatic substances as
esters, ketones, lactones) — in goat's cheeses it is e.g. wax like taste (Singh and Cadwallader,
2009). In general, lipolytic activity in lactobacilli is low. According to API assay results
(Kolosta et al., 2014), no one of the strains showed significant activity of lipase (C14),
esterase lipase (C8) or esterase (C4). Moreover, no clarified zones were observed on the test
medium with tributyrin. Based on these results, we can declare that the strains did not have
any significant lipolytic activity. LAB, including lactobacilli can produce EPS. EPS had
considerably variable quantity and structure. They are used as natural thickening agents in
process of production of lactic acid beverages and they improve structure of cheeses. Their
prebiotic effect is subject of researches (Badel et al., 2011). All of examined strains grew on
test medium and they formed pink colonies. Thus they can be considered as suspect ropy
strains (Mora et al., 2002).
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Summary

The genus Cronobacter, a member of the family Enterobacteriaceae, comprises a group of
opportunistic pathogens associated with serious infections in neonates. Although the outbreaks of
Cronobacter spp. were associated with consumption of contaminated powdered infant formula,
bacteria have been isolated from a wide range of foods and environments and their natural reservoir
remains unknown. Tracing of Cronobacter spp. is therefore an important tool for epidemiological
studies. The occurrence of Cronobacter in food of plant origin has been reported many times already,
and probably reflects the natural habitat for the bacterium. In this study, 476 samples collected from
11 local farmers, including vegetable, fruit, water and environmental swabs, were analyzed for the
presence of Cronobacter spp. by culture-based method. A total of 43 Cronobacter spp. strains
obtained were identified on the species level by means of multilocus sequence typing (MLST) and
further subtyped by applying PCR based O-antigen serotyping. The antimicrobial susceptibility of
Cronobacter isolates was determined by standard disk diffusion method. Identification of Cronobacter
strains potentially containing the thermotolerance island was performed by PCR targeting thrl gene.
Culture-based method was also performed to indicate capsule-forming Cronobacter isolates.

Keywords: plant; MLST; thermotolerance island; resistance

Introduction

Cronobacter spp. (formerly known as Enterobacter sakazakii) are considered to be
opportunistic pathogens, associated with severe and life-threatening cases of bacteraemia,
necrotizing enterocolitis and meningitis in neonates and infants with fatality rates as high as
80%. Dried infant milk formula has been implicated as the vehicle of transmission in many
clinical cases, however the primary reservoirs of these bacteria remain undefined due to their
ubiquitous nature (Turcovsky et al., 2010). Currently, seven species and three subspecies of
the genus Cronobacter are described due to polyphasic taxonomic approach (Gajdosova et al.,
2011; Yan et al., 2012).

The presence of Cronobacter spp. in both fresh and dry foods of plant origin is related to the
fact, that plant material represents natural habitat for these bacteria (Turcovsky et al., 2010;
Schmid et al., 2009). The ability to produce a yellow pigment, the formation of a gum-like
extracellular polysaccharide (capsule), tolerance to low pH as well as their ability to resist
desiccation during long dry periods contributes to their survival also under improper
conditions (Schmid et al., 2009; Orieskova et al., 2013). Increased thermotolerance of some
Cronobacter strains is facilitated by the unique genomic region (thermotolerance island),
which is present in about 10% of C. sakazakii and C. malonaticus strains (Orieskova et al.,
2013).

Little information is available on the prevalence of these organisms in food products and
environment in the Czech Republic. Therefore in this study, 476 samples of vegetable, fruit,
water and environmental swabs collected from 11 local farmers in the Czech Republic, were
analyzed for the presence of Cronobacter spp.
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Material and Methods

Cronobacter strains were isolated from samples analyzed within the surveillance program for
safety of food of plant origin in the Veterinary Research Institute, Brno, Czech Republic in
2012 — 2013 (Table 1) using the two-step enrichment method consisting of pre-enrichment in
buffered peptone water (BPW, Oxoid) and selective enrichment in Cronobacter Screening
Broth (CSB, Oxoid). Presumptive Cronobacter strains were isolated as typical green-blue
colonies grown on Enterobacter sakazakii Agar, Modified (ESIA, Fluka) or Druggan-
Forsythe-lversen agar (DFI, Oxoid). Identification of Cronobacter spp. was confirmed by in
house developed real-time PCR system. Production of yellow pigment and capsule-forming
colonies were tested on Luria-Bertani agar (LB, non-commercial) with addition of powdered
infant formula. Tests for the oxidase, catalase and indol production were performed using
conventional methods. The antimicrobial susceptibility of Cronobacter isolates was
determined by standard disk diffusion method. The tested antimicrobial agents including zone
diameter interpretive criteria are listed in Table 2.

Table 1: Occurrence and characterization of Cronobacter spp. in analyzed sample categories.

Number of Number of Number of
. Sample " . thrl
Origin cateqor analyzed positive Species and serotypes ositive
gory samples samples P
isolates
CS (0:1,0:2),CT
carrot 118 19 (16.1%) (0:1, 0:3), CU, CD, 0
vegetable CZ,Ni
CS (0:1, 0:2,0:4)
0 i) ) 1
cucumber 110 16 (14.5%) CD. CZ 0
lettuce 90 1(1.1%) CcT* 0
fruit strawberry 40 1 (2.5%) CsO0:1 1
water - 16 1 (6.3%) CTO:1 0
env. swabs - 102 5 (4.9%) Cs0:1,CTO1 2

* serotype unknown
CS = Cronobacter sakazakii, CT = Cronobacter turicensis, CU = Cronobacter universalis, CD = Cronobacter
dublinensis, CZ = Cronobacter zurichensis, Ni = not identified

The bacterial DNA was isolated from overnight culture using the DNeasy Blood and Tissue
kit (Qiagen). The Cronobacter strains were identified on the species level by multilocus
sequence typing method (MLST). PCR based O-antigen serotyping enabled further subtyping
of Cronobacter strains and PCR targeting thrl gene identified isolates potentially containing
the thermotolerance island.

Results

Forty-three Cronobacter strains were isolated and further identified from 358 food, 102
environmental and 16 water samples, such that 43 samples (9.0%) were positive. The data
documented occurrence and characterization of 43 Cronobacter isolates. Analyzed sample
categories are listed in Table 1. All isolated strains, except four isolates resistant to
sulphonamides and one intermediate resistant to gentamicin were sensitive to the 19
antimicrobial agents tested. The production of the typical yellow pigment was apparent in
88.4% tested Cronobacter isolates. The formation of capsule was observed in 81.4% of
isolates.
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Table 2: Antimicrobial agents and zone diameter interpretive criteria used for antimicrobial
resistance testing.

Antimicrobial agent Disk content Zone diameter (mm)
(ng) R I S

Ampicilin 10 <13 14 -16 >17
Amoxycillin/Clavulanic acid 30 <13 14 - 17 >18
Cefotaxime 30 <14 15-22 >23
Meropenem 10 <15 16-21 >22
Chloramphenicol 30 <12 13-17 >18
Streptomycin 10 <11 (12 - 14) >15
Kanamycin 30 <13 14 -17 >18
Gentamicin 10 <12 13-14 >15
Neomycin 30 <12 13-16 >17
Apramycin 15 <11 12-14 >15
Sulhonamides 300 <12 13-16 >17
Sulfomethoxazole/Trimetoprim 25 <10 (11-15) >16
Trimetoprim 5 <10 (11 -15) >16
Tetracycline 30 <14 15-18 >19
Nalidixic acid 30 <13 14 - 18 >19
Ciprofloxacine 5 <15 16 -20 >21
Enrofloxacine 5 <16 17-19 >20
Colistin 10 <8 9-10 >11
Aztreonam 30 <17 18 - 20 >21

Discussion

Although outbreaks of Cronobacter spp. have been associated with the consumption of
contaminated powdered infant formula, other so far unidentified environmental sources
undoubtedly exist (FAO/WHO, 2008). Cronobacter spp. are frequently present in various
foods, in particular fresh and dry foods of plant origin (Turcovsky et al., 2010).

From 318 vegetable samples investigated in this study 36 (11.3%) were Cronobacter spp.
positive. In other studies, the prevalence of these bacteria in vegetable ranged between 0 and
30% (Chon et al., 2013; Lee et al., 2012; Li et al., 2014). The differences in bacteria
prevalence may be due to the smaller number of samples analyzed, the source of samples or
diverse food industry hygiene levels among particular countries (Li et al., 2014). The lower
prevalence of Cronobacter spp. was observed in strawberries and environmental samples
collected on the farms (water and swabs) (Table 1).

Species identification of strains of the genus Cronobacter is of great importance for
epidemiological studies. As in studies in other countries, most of the Cronobacter isolates
(41.9%) were identified as Cronobacter sakazakii (Li et al., 2014; Turcovsky et al., 2010).
Other identified Cronobacter species were C. turicensis (23.3%), C. dublinensis (18.6%), C.
universalis (2.3%), and new epithet (Brady et al., 2013), C. zurichensis (7.0%). The
distribution of Cronobacter spp. serotypes is listed in Table 1.

Infections caused by Cronobacter species can be successfully treated with ampicilin-
gentamicin or ampicilin plus chloramphenicol drug therapy (Li et al., 2014). Although
previous studies reported strains resistant to these antimicrobial agents (Lee et al., 2012; Li et
al., 2014), all isolates in our study were susceptible to both ampicilin and chloramphenicol
and only one displayed intermediate resistance to gentamicin. Four isolates were resistant to
sulphonamides.

Increased thermotolerance of some Cronobacter strains is mediated by the presence of unique
genomic island, while production of a bacterial capsule enables efficient survival in
desiccated environment (Orieskova et al., 2013). This thermotolerance island was detected in
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C. sakazakii and C. malonaticus strains (Gajdosova et al., 2011). PCR targeting thrl gene
(one of conserved genes in the genomic region) identified three potentially thermoresistant
isolates of C. sakazakii O:1. Additionally, 81.4% of Cronobacter isolates formed capsule and
88.4% typical yellow pigment, which corresponds with environmental origin of our strains.

Conclusion

The wide spectrum of Cronobacter strains isolated from vegetable, fruit and related
environment refers to diversity of representatives of this genus in the Czech Republic. Further
isolation and characterization of Cronobacter spp. especially from food is of great importance
for coming epidemiological studies.
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Identifikacia probiotickych baktérii izolovanych zo pstruha dihového

Identification of probiotic bacteria isolated from rainbow trout

Fetkaninova Adriana, 'Popelka Peter, 'Mudroniova Dagmar, 'Ko§¢ova Jana,
2Javorsky Peter

Wniverzita veterindrskeho lekdrstva a farmacie v Kosiciach, KoSice
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Summary

Probiotics are defined as live microorganisms which when administered in adequate amounts confer a
health benefit on the host. Numbers of lactic acid producing bacteria (11.05 logiocfu/g),
enterobacteria (7.30 logiocfu/g) and total aerobic bacteria (6.29 logiocfu/g) in intestines of rainbow
trout. Then using the MALDI-TOF method were isolated lactic acid producing bacteria in each
sample identified by the score and categories of consistency. Bacteria identified with the best scores
were Lactobacillus plantarum, L. paraplantarum, L. fermentum and L. brevis.

Keywords: maldi-tof; probiotics; rainbow trout

Uvod

FAO/WHO (2002) definuje probiotikd ako biopreparaty obsahujice Zivé mikroorganizmy,
ktoré ak su aplikované v adekvatnom mnozstve maji pozitivny vplyv na zdravie organizmu.
V oblasti akvakultary, Verschuere akol. (2000) rozsiril pojem probiotikd na ,zivy
mikrobialny doplnok, ktory ma priaznivy vplyv na hostitela zaistenim lepSieho vyuzitia
krmiva a zvySenie jeho nutricnej hodnoty tym, ze zvySuje odozvu hostitel'a k ochoreniu a
zlepSuje kvalitu jeho vonkajSieho prostredia®.

Material a metody

V pokuse bolo pouzitych 6 kusov pstruha dihového (Oncorhynchus mykiss) o hmotnosti 180
+ 20 g ziskanych z rybochovného zariadenia firmy Rybarstvo PoZehy s.r.o. Ryby boli kfmené
extrudovanym kompletnym krmivom pre pstruhy (5 mm pelety) obsahujucim rybiu mucku,
rybi olej, obilniny, olejniny, vitaminovo-minerdlny premix a antioxidanty. Pstruhy boli
Z miesta vylovu prepravené pocas 4 hodin v Zivom stave do laboratoria, nasledne usmrtené
a odobrali sa vzorky ¢revného obsahu za u¢elom mikrobiologického vysetrenia.

Mikrobiologické vysetrenie ¢revného obsahu a izolacia probiotickych baktérii

Crevny obsah (0,5 alebo 1 g) bol riedeny vo fyziologickom roztoku (desiatkové riedenie 10!
az 10®). Z riedeni sa vzorky inokulovali na prislusné Zivné média (deMan, Rogosa a Sharpe
agar - MRS, krvny agar - KA, ENDO agar) a inkubovali sa pri laboratornej teplote aerdbne
(KA, ENDO), anaerébne, resp. mikroaerofilne (MRS). Nasledne po inkubacii boli stanovené
pocty celkovych KMB (kyslomlie¢nych baktérii) (MRS), pocty enterobaktérii (ENDO),
celkové pocty aerobnych baktérii (KA).

Identifikdacia probiotickych baktérii

Metéda MALDI-TOF (Matrix Assisted Laser Desorption/lonization — Time Of Flight)
predstavuje metédu hmotnostna spektrometria (MS), ktora umoziiuje presné meranie
molekulovej hmotnosti Sirokej Skaly latok. Metoéda podl'a De Bruynea a kol. (2011) je vysoko
spol'ahliva pre identifikaciu a presné taxonomické zatriedenie do prisluSnych rodov a druhov
izolovanych mikroorganizmov (Tabul'ka 1 a 2).
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Tabulka 1: Vyznam hodnot skore.

Rozsah Popis Symboly
2,300 ... 3,000 Vysoko pravdepodobna identifikacia druhu (+++)
Bezpecna identifikacia rodu, pravdepodobna

2000.... 2,299 identifikécia druhu (++)
1,700 ... 1,999 Pravdepodobna identifikacia rodu (+)
0,000 ... 1,699 Nie je spolahliva identifikacia (-)
Tabulka 2: Vyznam kategorii konzistencie (A - C).
Kategoria Popis
Druhova konzistencia: Najlep$i nalez bol klasifikovany ako (+++). Dalsie
A (++) nélezy st rovnakého druhu ako prvy. DalSie (+) ndlezy su prinajmensom

rovnakého rodu ako prvy.

Rodova konzistencia: Najlepsi nalez bol klasifikovany ako (+++; ++), alebo
B (+). Dalsie (+++; ++), alebo (+) nalezy st prinajmensom rovnakého rodu ako
prvy. Podmienky druhovej konzistencie nie st splnené.

C Nie je konzistencia: Nie je druhova ani rodova konzistencia.

Statistické spracovanie vysledkov
Vysledky buda spracované popisnou Statistikou a stanovenim trendu vzostupu resp. poklesu
sledovanych baktérii v programe GraphPad Prism verzia 5,00 (2007).

Vysledky
Vysledky stanovenia poctu kyselinu mlie¢nu produkujucich baktérii (KMB), poctu
enterobaktérii (ENDO) a poctu celkovych aerébnych baktérii (KA) su uvedené v Tabulke 3.

Tabulka 3: Pocty kyselinu mlie¢nu produkujicich baktérii (KMB), enterobaktérii (ENDO)
a celkovych aerdbnych baktérii (KA) v crevnom obsahu pstruha dithového.

KMB ENDO KA

logiocfu/g logiocfu/g logiocfu/g

1 1,2.101" 11,18 2,6.10° 6,96 2.10° 3,69

2 1,4.101 11,34 4.10° 5,39 3,75.10° 5,32

3 2,7.10%° 10,99 2,1.108 8,74 3.108 8,10

4 1,7.10% 11,53 7.108 8,95 1,1.107 7,10

5 1,2.101" 11,18 1,8.10° 6,59 8.10° 6,08

6 8.10%° 10,08 3,2.10° 7,16 4,2.10’ 7,44
Priemer + SD 11,05 £ 0,51 7,30 £1,35 6,29 +1,61

V Tabulke 4 su uvedené vysledky identifikicie probiotickych baktérii pouzitim MALDI-
TOFu na zaklade skore a kategérii konzistencie. Okrem probiotickych baktérii uvedenych
v Tabul’ke 4 boli identifikované so skore (+++), (++) a (+) aj Lactobacillus plantarum spp.
argentoratensis a L. pentosus.
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Tabulka 4: Identifikdcia probiotickych baktérii pouzitim MALDI-TOFu na zaklade skore
a kategorii konzistencie.

Vzorka Najlepsie skore Skore Druhé najlepsie skore Skore
1(++) (B) Lactobacillus paraplantarum 2,127 Lactobacillus plantarum 2,088
2 (+++) (A) Lactobacillus plantarum 2,403 Lactobacillus plantarum 2,364
3 (+4) (A) Lactobacillus fermentum 2,14 Lactobacillus fermentum 2,042
4 (+++) (A) Lactobacillus plantarum 2,337 Lactobacillus plantarum 2,326
5 (+) (B) Lactobacillus plantarum 1,964 Lactobacillus plantarum 1,93
6 (+++) (A) Lactobacillus brevis 2,35 Lactobacillus brevis 2,283
Diskusia

Na rozdiel od suchozemskych zvierat, gastrointestindlna mikrofléra vodnych druhov je
zavislda na vonkajSom prostredi. VacSina baktérii sa v ¢reve nachadza v dosledku
konstantného prijmu vody a potravy (Martinez-Cruz a kol., 2012). Probiotika sa pouzivaji v
akvakulture k zvySeniu rastu chovanych druhov. Pouzivanie probiotik je aj alternativou pre
inhibiciu patogénov v akvakultire. Robertson a kol. (2000) izolovali kmen Carnobacterium
Sp. z ¢reva lososa a aplikovali ho pstruhovi dithovému a lososovi oby€ajnému, pricom
demonstrovali in vitro antagonizmus proti rybim patogénom: Aeromonas salmonicida,
Flavobacterium psychrophilum, Photobacterium damselae a Vibrio sp. Studie naznacuji, ze
probiotika maju priaznivy vplyv na traviace procesy vodnych zivoéichov, v pripade pstruha
duhového boli pozitivne vysledky ziskané pri pouziti Bacillus subtilis, B. licheniformis a
Enterococcus faecium (Merrifield a kol., 2010).
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Stanovenie rezistencie druhovo identifikovanych izolatov stafylokokov
Z misa kralika divého (Oryctolagus cuniculus) voci vybranym antibiotikam

Resistance determination of species-identified staphylococcal isolates
from the meat of wild rabbit (Oryctolagus cuniculus) to selected antibiotics
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Summary

The aim of this study was to assess the resistance of species-identified coagulase-negative
staphylococci to seven antibiotics (penicillin, tetracycline, erythromycin, oxacillin, ampicillin,
gentamicin and cefoxitin) using the agar dilution method and the disc diffusion method according to
Kirby-Bauer. Thirty-seven isolates of staphylococci were isolated from the meat of wild rabbits
(Oryctolagus cuniculus). Species identification with the help of MALDI BioTyper™ (Bruker Daltonics
Inc, USA) confirmed 17 strains as S. warneri, 10 strains as S. epidermidis, 5 strains as
S. xylosus, 3 strains as S. capitis, 1 strain as S. cohnii subsp. cohnii and 1 strain as Staph. pasteuri.
Resistance to ampicillin (26 strains), cefoxitin (26 strains), erythromycin (24 strains) and penicillin
(22 strains) were observed most frequently among staphylococcal isolates. Simultaneous resistance to
2 — 4 antibiotics was detected in each of 37 staphylococcal isolates tested. The most common
multiresistance was determined in strains of S. warneri.

Keywords: resistance; antibiotics; coagulase negative staphylococci

Uvod

V podmienkach oslabenej imunity mézu niektoré patogénne kmene stafylokokov sposobit’
vazne infekcie u I'udi a zvierat. Okrem koagulazo-pozitivneho druhu Staphylococcus aureus
maju klinicky vyznam aj niektoré z koagulazo-negativnych stafylokokov (KNS), najmi S.
epidermidis, S. haemolyticus, S. hominis, S. warneri, S. sciuri, S. saprophyticus subsp.
saprophyticus a S. capitis (Votava a kol., 2003). Cielom prace bolo stanovit’ rezistenciu
identifikovanych druhov koagulaza-negativnych izolatov stafylokokov z mésa kralika divého
(Oryctolagus cuniculus) voc¢i vybranym antibiotikam s pouzitim agarovej dilu¢nej a diskovej
difiznej metddy.

Material a metodika

Vzorky na mikrobiologické vySetrenie boli odobraté z chrbtovej a stehennej svaloviny
kralikov divych (Oryctolagus cuniculus) pochadzajucich z farmového chovu Ugelového
zariadenia pre chov zveri a ryb v Rozhanovciach (SR). Kraliky boli zabité vykrvenim.
Zékladna suspenzia a d’alSie desatndsobné riedenia sa pripravili podl'a pokynov STN EN ISO
6887-2/01. Z odobratych vzoriek boli stafylokoky izolované v zmysle pokynov STN EN 1SO
6888-1/Al. Druhova identifikacia bola vykonand pouzitim hmotnostnej spektrometrie
proteinovych profilov vyhodnocovanych systémom MALDI BioTyper™ (Bruker Daltonics
Inc, USA). Vsetky izolaty stafylokokov boli podrobené skiimavkovej plazmokoagulazovej
skuske (Staphylo PK, Imuna, SR) a testu na produkciu deoxyribonukleazy (DNézy) na
DNazovom agare (Oxoid, Velk4 Britania). Citlivost’ jednotlivych izolatov stafylokokov na
vybranych sedem antibiotik (penicilin, ampicilin, oxacilin, tetracyklin, erytromycin,
gentamicin a cefoxitin) bola zistovana pomocou agarovej dilucnej a diskovej difliznej
metody. Vysledky boli vyhodnotené podla interpretacnych kritérii stanovenych CLSI (2012),
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na zéklade ktorych boli jednotlivé izolaty zaradené medzi rezistentné (R), intermediarne
citlivé (I) alebo citlivé (C).

Vysledky a diskusia

Kultivatnym mikrobiologickym vySetrenim vzoriek z chrbtovej a stehennej svaloviny
kralikov divych (Oryctolagus cuniculus) sa ziskalo 37 izolatov stafylokokov. Vsetky izolaty
boli na zdklade vysledkov skumavkovej plazmokoaguldzovej skusky koaguldza-negativne
(KNS) a pritomnost DN-azy sa u nich nepotvrdila. Pomocou syst¢ému MALDI BioTyper™
bola utychto izolatov vykonana druhova identifikacia, na zaklade ktorej bolo
identifikovanych 17 kmenov S. warneri, 10 kmenov S. epidermidis, 5 kmenov S. xylosus,
3 kmene S. capitis, 1 kmen S. cohnii subsp. cohnii a 1 kmen S. pasteuri. Vsetky kmene boli
podrobené testovaniu citlivosti na vybrané antibiotika pomocou agarovej dilu¢nej a diskovej
difiznej metddy.

Vychadzajac z dosiahnutych vysledkov (Tab. 1 a 2) bola u izolatov S. warneri a S. xylosus
oboma metédami najcastejsie zaznamenana rezistencia k ampicilinu, erytromycinu, penicilinu
a cefoxitinu a u izolatov S. epidermidis rezistencia k erytromycinu a cefoxitinu. U kmeniov
S. capitis bola najcastejsie potvrdena rezistencia K cefoxitinu, ampicilinu a penicilinu. 1zolaty
S. cohnii subsp. cohnii a S. pasteuri boli rezistentné na cefoxitin, ampicilin a penicilin.

Tabul’ka 1: Prehlad poctu rezistentnych (R), intermediarne citlivych (I) a citlivych (C)
izolatov stafylokokov z mésa kralika divého (Oryctolagus cuniculus) na penicilin, tetracyklin,
erytromycin a oxacilin.

Druh Pocet Penicilin Tetracyklin Erytromycin Oxacilin
izoitov I o Iy [c[R[I1[c|R]I]Jc|R]I1]C
S.warneri 17 111 0 6 2 0 |15 |12 ] 1 4 8 0 9
S.epidermidis 10 3 0 7 6 0 4 8 0 2 3 0 7
S.xylosus 5 4 0 1 0 0 5 3 0 2 4 0 1
S.capitis 3 2 | 0 1 0 0 3 1 0 2 0 0 3
S.cohnii ssp. cohnii 1 1 0 0 0 0 1 0 0 1 1 0 0
S.pasteuri 1 1 0 0 0 0 1 0 1 0 0 0 1

Tabulka 2: Prehlad poctu rezistentnych (R), intermediarne citlivych (I) a citlivych (C)
izolatov stafylokokov zmésa kralika divého (Oryctolagus cuniculus) na ampicilin,
gentamicin a cefoxitin.

Pocet Ampicilin Gentamicin Cefoxitin

Druh oo

izolitov | g | c [ rR1[c|RrR[I]C
S.warneri 17 15 0 2 0 0 17 11 0 6
S.epidermidis 10 3 0 7 2 0 8 6 0 4
S.xylosus 5 4 0 1 0 0 5 2 0 3
S.capitis 3 2 0 1 0 0 3 3 0 2
S.cohnii ssp. cohnii 1 1 0 0 0 0 1 1 0 0
S.pasteuri 1 1 0 0 0 0 1 1 0 0

Zgrafu 1 je zrejmé, ze zcelkového poctu stafylokokovych izolatov bola najéastejSie
zaznamenana rezistencia k ampicilinu (26 kmenov), cefoxitinu (26 kmenov), erytromycinu
(24 kmenov) a penicilinu (22 kmenov). U vSetkych 37 kmenov bola preukazand sucasna
rezistencia na 2 — 4 testované antibiotika. Multirezistencia bola najcastejSie potvrdena
u kmenov S. warneri.
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Graf 1: Citlivost izolatov stafylokokov z mésa kralika divého na vybrané antibiotika.

Uvedené vysledky nie je mozné porovnat’ s podobnymi vysledkami inych autorov, pretoze
tieto v sucasnosti zatial’ nie st k dispozicii. Va¢§ina autorov vo svojich pracach tykajucich sa
stafylokokov izolovanych zmésa kralikov uvadza vysledky S$tadia najvyznamnejSieho
koagulaza-pozitivneho druhu S. aureus (Vancrayenest a kol, 2006; Simonova a kol, 2007).

Zaver

ZvySend aneuvazena spotreba antibiotik, ¢i vyuzitie antimikrobidlnych latok vo vyzive
zvierat, pri produkcii rastlin, krmiv a potravin spdsobujii narast vyskytu rezistentnych
baktérii, ktoré prechadzaju do organizmu T'udi priamo alebo nepriamo. Hlavnym dévodom
monitorovania citlivosti baktérii z hladiska zdravia I'udi je ochrana konzumentov pred
rezistentnymi mikroorganizmami.
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Chemical and microbiological parameters determining shelf-life of sausages
with fish meat (Cyprinus carpio L.)

Kaspar Ladislav, Buchtova Hana, Hulankova Radka

Fakulta veterinarni hygieny a ekologie, Veterindrni a farmaceuticka univerzita Brno

Summary

The aim of this study was to evaluate (in relation to the chemical parameters) the microbiological
quality of sausages containing fish meat and stored in air or under vacuum at 4°C for 30 days. The
sausages were prepared from carp meat (45%) and pork (55%) and thermally processed. Throughout
the storage period samples from both fish and control sausages were analysed for Total Viable Count
(TVC) and counts of E. coli, lactic acid bacteria and psychrotrophic bacteria. Whereas E. coli was not
detected during the storage, all the other monitored groups of bacteria steadily increased in numbers
towards the end of storage. There were no statistically significant differences between the groups of
fish and control sausages or vacuum and air packaging, although the air-packed fish sausages showed
the highest TVC. The results show that despite fish meat being known as highly sensitive to spoilage,
the cooked fish sausages didn’t show considerably higher microbial growth when compared to
control. However, the fish sausages showed worse chemical parameters.

Keywords: fish sausages; carp; E. coli; TVC; LAB; psychrotrophic

Introduction

Fish consumption is not very high in the Czech Republic, which may be related at least
partially to its specific smell and short shelf-life when compared to other meat. Spoilage of
fish and fish products is a result of the production of off-odours and off-flavours mainly
caused by bacterial metabolites (Gram and Huss, 1996). Fish meat is particularly sensitive to
microbial spoilage due to its relatively high water content and high pH (Buchtova a Vorlova,
2001). Thermal processing is among the most often applied techniques for the production of
safe and acceptable fish products extending at the same time their shelf-life. (Arvanitoyannis
and Kotsanopoulos, 2012).

Since fish is a good source of protein and is a dietetic food, it is of importance for human
consumption. Carp rank with the most frequently consumed freshwater fish making up almost
85% of the local commercial fish production. High dietetic value and organoleptic qualities of
carp tissues result from their chemical composition, containing essential amino acids,

polyunsaturated fatty acids and minerals like calcium and phosphorus (Buchtovad a Vorlova,
2001).

Therefore, it is necessary to encourage the public to consume fish through extended activities
and by producing attractive half-ready or ready products that save labour and time, have a
longer shelf-life and can be found throughout the year (Arslan et al., 2001).

The aim of this study was to evaluate the microbiological quality of sausages containing carp
meat and stored in air or under vacuum at 4°C for 30 days.

Material and Methods

Three batches of sausages were manufactured from carp meat (45%) and pork (50%) or from
pork only (control), cooked (70°C/10min) and stored in air or vacuum-packed at 4°C for 30
days. The sausages were sampled after 1, 6, 9, 13, 16, 20, 23, 27 and 30 days of storage. For
microbiological examination, a sausage from each batch was taken on each sampling day. A
representative sample of 10 g was aseptically removed into a sterile bag, homogenized for 2
minutes with 90 ml of saline and serially diluted. E. coli was determined according to EN ISO
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16649-2, Total Viable Count was determined according to EN 1SO 4833, lactic acid bacteria
were determined in accordance with the ISO 15214 and psychrotrophic bacteria were
determined according to EN I1SO 17410. All the media were purchased from Merck,
Germany. The bacterial counts were converted into log cfu/g and means and standard
deviations were computed. Statistical analysis was performed using T test and ANOVA with
the level of significance of 0.05, using software Statistica v. 7.1 (StatSoft, CZ).

Results and Discussion
Whereas E.coli was not detected during the storage, all the other monitored groups of bacteria

steadily increased in numbers towards the end of storage (Figure 1-3). There were no
statistically significant differences between the groups of fish and control sausages or vacuum
and air packaging. However, the air-packed sausages generally showed higher TVC towards
the end of storage then the vacuum-packed ones and the fish sausages showed higher TVC

than the control samples (Figure 1).

o TVC )
/_ ——Fish/Air

4.5 1 » Control/Air
.40 === Fish Vacuum
EL o Control Vacuum
= 30 +

25
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Figure 1: Total Viable Count in fish and control sausages stored under vacuum/air.

LAB have many times caused problems in the meat industry due to their high populations that
can be multiplied under vacuum conditions (Arvanitoyannis and Kotsanopoulos, 2012).
However, in our case there were no differences between air and vacuum stored sausages

(Figure 2).
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Figure 2: Lactic acid bacteria in fish and control sausages stored under vacuum/air.
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Figure 3: Psychrotrophic bacteria in fish and control sausages stored under vacuum/air.

The lack of marked differences between the experimental groups may be related to relatively
low multiplication of the microorganisms, probably thanks to low water activity of the
sausages (less than 0.94; data not shown). TVC and psychrotrophic bacteria increased by 1.1
— 2.1 log cfu/g during 30 days and LAB by 0.9 - 1.6 log cfu/g.

The results proved that despite fish meat being known as highly sensitive to spoilage, the
cooked fish sausages may not necessarily show higher microbial growth when compared to
control. On the other hand, both the proteolytic process and the creation of primary and
secondary products of fat oxidation were increased in fish sausages.
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Vyskyt rezidui tetracyklinovych antibiotik v syrovém kravském mléce

Occurence of the residues of tetracycline antibiotics in raw cow’s milk
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Veterinarni a farmaceuticka univerzita Brno
Ustav hygieny a technologie mléka

Summary

Tetracyclines belong to antimicrobials frequently used in the veterinary medicine. According to
the OIE (World Organisation for Animal Health) are among the critically important antibiotics.
The main objective of this study was to investigate the occurrence of residues of tetracycline,
oxytetracycline and chlortetracycline in raw and pasteurized milk. Samples of ordinary raw milk
assigned for the market were collected during the year 2013 from selected farms of the Czech
Republic. Individual milk samples were extracted and purified using the technique of Mixed-Mode
SPE and analyzed using HPLC/DAD.

Keywords: raw cow's milk; oxytetracycline, tetracycline; chlortetracycline

Uvod

Tetracykliny se fadi mezi vyznamna Sirokospektralni antibiotika pouZzivana k lé¢eni zvitat
urenych pro produkci potravin. Tetracyklinova antibiotika vykazuji nizkou toxicitu, jsou
dobfe absorbovéana z traviciho traktu, proto je jejich pouzivdni ve veterinarni mediciné
relativné Gasté ve srovnani s jinymi skupinami antibiotik. Cetné studie popsaly vztah mezi
dlouhodobym pouzivanim subterapeutickych davek tetracyklini a zvySenou urovni
rezistentnich bakterii stfeva nebo patogent (Michalova et al. 2004).

Pro ochranu zdravi spotiebitele stanovuje legislativa EU maximalni limity rezidui (MRL)
pro veterinarni l1é¢ivé pripravky povolené k léCeni potravinovych zvifat. Pfitomnost rezidui
v syrovém kravském mléce v koncentracich vys$sich, neZ jsou povolené MRL, mlze znamenat
zdravotni riziko pro ¢lovéka (Botsoglou a Fletouris 2001). V legislativé CR je stanovena
hodnota maximalniho limitu rezidui (MRL) pro tfi nejcastéji pouZivand tetacyklinova
antibiotika u laktujicich dojnic. Hodnoty MRL pro tetracyklin (TTC), oxytetracyklin (OTC) a
chlortetracyklin (CTC) v kravském, kozim i ov¢im mléce jsou 100 pg.kg-1 (Nafizeni Komise
(EU) ¢.37/2010). Cilem studie bylo sledovat vyskyt rezidui TTC, OTC a CTC v syrovém a
V pasterovaném mléce.

Material a metody

Vzorky

Vzorky syrového kravského, koziho iov¢iho mléka byly ziskdny na vybranych farmach
v CR, vzorky pasterovaného mléka byly zakoupeny v distribuéni siti v pribéhu roku 2013.
Celkem bylo vySetteno 35 vzorkli syrového kravského mléka, 12 vzorkli pasterovaného
kravského mléka, 4 vzorky ov¢iho a 4 vzorky koziho mléka.

Priprava vzorku

Pted vlastni analyzou bylo provedeno zahtati vzorku na 40 °C. Vzorky byly zchlazeny
na teplotu 20 — 25 °C a odstfedény po dobu 10 minut za tcelem odstranéni tukové slozky
mléka. Vysrdzeni proteinové slozky mléka bylo provedeno smichanim vzorku a Mcllvaine
pufru s piidavkem EDTA a naslednym odstiedénim. Ziskany supernatant byl upraven
na pH 10 roztokem NaOH. Ptecisténi vzorku bylo zakon¢eno pomoci vakuové SPE techniky,
s vyuzitim Mixed-Mode Oasis MAX kolon (3 cc, 60 mg, Waters). Vzorek byl eluovan smési
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45:55 acetonitrilu/75 mM kyseliny $tavelové. Extrakt se pfed analyzou roziedil vodou
na objem 1,5 ml.

Podminky chromatografického stanoveni

Vzorky byly naméfeny na kapalinovém chromatografu Aliance 2695 s PDA detektorem 2996
(Waters, USA). Separace byla provadéna na kolon¢ Nova-Pak C8, 4 um, 3,9 x 150 mm,
detekce v UV oblasti pti 355 nm. Pouzili jsme nelinearni gradientové eluce, mobilni fazi A
tvotila kyselina Stavelovd, mobilni fazi B smés acetonitrilu a methanolu (1:1) s priitokem
0,8 ml/min. Teplota kolony byla 35 °C, velikost nasttiku vzorku 30 pl.

Validacni parametry HPLC metody

Kalibrace metody byla provedena analyzou matricovych vzorki. Do vzorku syrového
kravského mléka byly pfidany standardy tetracyklint OTC, TTC a CTC v koncentratnim
rozsahu 0,02 —1,0 mg.kgt. Vzorky byly analyzovany standardnim postupem. V ramci
validace metody byla vyhodnocena linearita, vytéznost a opakovatelnost stanoveni OTC, TTC
a CTC (tabulka 1).

Statisticke hodnoceni
Ziskan¢ vysledky byly zpracovany a vyhodnoceny parovym T-testem ve statistickém
programu STAT Plus (Unistat software, ver. 5.1; Unistat Ltd. 1998).

Tabulka 1: Parametry HPLC metodly.

Parametr OoTC TTC CTC
VytéZnost (%0) 93,30 91,50 88,10
RSD (%) 5,10 11,70 9,90
n 12 12 12
Opakovatelnost

RSD (%) 9,26 12,18 11,70
n 15 15 15

RSD = relativni standardni odchylka; n = pocet méteni

Vysledky a diskuze

Pomoci kalibracnich vzorkl byly nejprve stanoveny detek¢ni limity pro jednotlivé analyty.
Pro tetracyklin byl limit detekce zjistén na urovni 27 pg.kg?, pro oxytetracyklin 15 ug.kg? a
pro chlortetracyklin 20 pg.kg?. Limity detekce metody jsou vyrazn& niz§i neZ stanovené
MRL. Vysledky analyz jsou uvedeny v tabulkach ¢.2 a ¢. 3. Ve vzorcich syrového a
pasterovaného kravského mléka a syrového ov¢iho mléka nebyla detekovéana rezidua TTC,
OTC ani CTC. Z vysledki ziskanych analyzou téchto vzorka vyplyva, Ze sledované analyty
ze skupiny tetracyklinovych antibiotik se v mléce nachazely bud’ ve velmi nizkych
koncentracich pod detekénim limitem metody, nebo nebyly v mléce pfitomny. Pouze
u jediného vzorku syrového koziho mléka byla potvrzena rezidua CTC. Koncentrace CTC
byla 329 pg.kg-1, hodnota piekrocila stanoveny MRL pro CTC.

MIéko je dilezitou surovinou zivocisného ptvodu, z toho divodu, protoze mléko a mlécné
vyrobky jsou vyznamnou soucasti vyzivy lidi vSech vékovych skupin. Proto je kontrola
pfitomnosti rezidui antimikrobidlnich latek dlouhodobé vyznamnym hygienickym ukazatelem
jakosti mléka. V CR se procento pozitivnich vzorkii na pfitomnost rezidui inhibiénich latek
(RIL) pfikontrole jakosti nakupovaného mléka v centralnich laboratofich v poslednim
desetileti pohybuje v rozmezi 0,12 — 0,31 %. Nalezy pozitivnich vzorkl potvrzuji nezbytnost
kontroly ptfitomnosti RIL v mléce.
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Tabulka 2: Vysledky naméfenych koncentraci TTC, OTC a CTC v syrovém mléce.

Vysledky [png.kg™]

Typ mléka Pocet analyzovanych vzorki CTC
TTC | OTC
vz1|vz2 | vz3|vz4

Kozi 4 - - - 329 - -
Ovéi 4 - - -
Kravské 35 - - -
vz = vzorek

Tabulka 3: Vysledky naméfenych koncentraci TTC, OTC a CTC v pasterovaném mléce.

, } . i Vysledky [pg.kg™]
Typ mléka Pocet analyzovanych vzorku TTC OTC cTC
Kravské 12 - - -
Zavér

Na zaklad¢ vysledkl studie je mozné konstatovat, Ze v 98,2 % vzorkil nebyla detekovéana
rezidua vybranych tetracyklinovych antibiotik. Vyskyt rezidui CTC ve vzorku syrového
koziho mléka v koncentraci 329 nug.kg?, ktera prekra¢uje MRL (100 pg.kg™?) viak ukazuje, Ze
riziko vyskytu rezidui antimikrobialnich latek v mléce v nadlimitnich hodnotach je stale
aktualni.
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Screening rezidui kokcidiostatik v tkanivach brojlerovych kurciat

Screening of coccidiostat residues in broiler chicken tissues

Polakova Zuzana, Kozarova Ivona, Gondova Zuzana

Ustav hygieny a technolégie mésa, Univerzita veterindrskeho lekdrstva a farmdcie v Kosiciach

Summary

The good quality and safety of food are the main requirements of consumers. Food safety is
influenced by several factors, such as the presence of residues of pharmacologically active substances.
Safe food production is based on the analysis of these substances and the establishment of maximum
residue limits. In the Slovak Republic, the determination of residues of pharmacologically active
substances is carried out using the STAR method. It is a screening method for the determination of
antibiotic residues, but due to the sensitivity of the test strain Bacillus stearothermophilus var.
calidolactis ATCC 10149 it is also suitable for determining of coccidiostat residues in tissues and
products of animal origin. The present work was focused on the screening of residues of salinomycin
using the STAR method in tissues and blood serum of broiler chickens.

Keywords: screening methods; STAR Metod; residuem; coccidiostats

Uvod

Kokcidioza je zavazné parazitarne ochorenie hydiny spdsobujuce velké ekonomické straty v
chove. Sucasna stratégia v kontrole kokcididzy spociva v aplikacii kokcidiostatik.
Kokcidiostatika su farmakologicky aktivne latky, ktoré sa pouzivaji ako kfmne aditiva na
prevenciu kokcidiozy u hydiny akralikov apri liecbe kokcidiozy zvierat produkujicich
potraviny (Tkacikovd akol., 2010; Tkacikova akol., 2012). Podavanie kokcidiostatik
zvieratam produkujucich potraviny moze viest’ k vyskytu rezidui v ich tkanivach a nasledne
predstavovat’ zdravotné riziko pre konzumenta.

Stanovenie rezidui farmakologicky aktivnych latok pozostdva z dvoch krokov: skrining
a konfirmacia (Kozéarovd akol.,, 2011). Pre prvotny skrining rezidui v tkanivach
potravinovych zvierat je v sucasnosti schvalend metoda STAR. Na piatich Petriho miskach
s agarovym médiom sa pouzivaju testovacie kmene (B. subtilis, K. rhizophila, B. cereus, E.
coli, B. stearothermophilus) s citlivostou na aminoglykozidové, makrolidové, beta-laktamové
a tetracyklinové antibiotika, chinolony a sulfonamidy (CH 12.19., 2006). Principom metody
je inhibicia rastu testovacieho kmena tvorbou inhibi¢nych zon. KedZe uvedend metoda je
vyvinuta na stanovenie rezidui veterinarnych lieciv v produktoch Zivocisneho pdvodu, je ju
mozné, na zaklade predchadzajucich stadii (Kozarova a kol. 2008, Kozarova a kol. 2011),
vyuzit' aj na stanovenie rezidui kokcidiostatik vd’aka vysokej citlivosti a Sirokospektralnosti
testovacieho kmena B. stearothermophilus var. calidolactis ATCC 10149.

Material a metodika

Brojlerové kurcata: Dvadsat’ kusov brojlerovych kurciat ziskanych zo slovenského chovu vo
veku 35 dni kfmenych kfmnou zmesou s pritomnostou salinomycinu sodného bolo po
uplynuti 1-diiovej ochrannej lehoty zabitych vykrvenim. Tkanivé a sérum zo Siestich ndhodne
vybranych kusov brojlerovych kurciat boli vySetrené na pritomnost’ rezidui salinomycinu
metddou STAR. Brojlerové kurcata boli vo faze vykrmu kifmené kfmnou zmesou DKAG-2
LUX (Barbara Sp. z. o. 0., Pol'sko) a po€as ochrannej lehoty kfmené kfmnou zmesou DKAF
LUX (Barbara Sp. z. o. o., Pol'sko). Trom zo Siestich vySetrenych jedincov (¢. 4, 5, 6) bola
podavanad kfmna zmes obohatend o huminové kyseliny. Vzorky tkaniv a séra boli zabalené
a skladované pri teplote —20 °C do analyzy. Sérum bolo ziskané centrifugaciou krvi odobratej
pri vykrveni.

50



Sekce 1

STAR: Kultivacné média a testovacie kmene boli zakapené od firiem Merck (Nemecko),
Oxoid (Vel’ka Britania), Difco (USA) a Ceskej zbierky mikroorganizmov (Ceské republika)
a pripravené podla postupu metdody uvedenej Vv Zozname uradnych metdod laboratdrnej
diagnostiky potravin akrmiv (CH 12.19., 2006) s nasledovnou koncentraciou spor
v kultivaénom médiu: B. stearothermophilus var. calidolactis ATCC 10149 5x10° sp6r.ml?
(trimetoprim 0,005 pg.ml™), B. subtilis BGA 5x10* spor.ml?, E. coli ATCC 11303 10°
spor.ml™, K. rhizophila ATCC 9341 5x10* spor.ml™ a B. cereus ATCC 11778 3x10* spor.ml™.

Vzorky svaloviny a organov boli ziskané z jednotlivych matric pomocou sterilného korkovrtu,
narezané na platky o hrabke priblizne 2 mm a aplikované na povrch agaru v Petriho miske.
Vzorky séra boli vySetrované pouzitim filtraénych diskov (9 mm, Whatman 1) napustenych
30 pl séra a aplikovanych na povrch agaru v Petriho miske. Platne boli inkubované pri teplote
37 °C = 1 °C (K. rhizophila ATCC 9341, B. subtilis BGA, E. coli ATCC 11303) a 30 °C + 1
°C (B. cereus ATCC 11778) 16 — 18 hodin, a pri teplote 55 °C + 1 °C (B. stearothermophilus
var. calidolactis ATCC 10149) 12 — 15 hodin.

Vysledky a diskusia

Velkost' inhibi¢nych zén bola merand od okraja vzorky po vonkajsi okraj inhibi¢nej zony
pomocou digitalneho posuvného meradla (Mitutoyo, Japonsko) s presnostou na 0,1 mm. Za
pozitivne boli povazované vzorky, pri ktorych bola inhibi¢na zéna > 2 mm a pri kmeni B.
stearothermophilus var. calidolactis ATCC 10149 > 4 mm. Velkosti nameranych inhibi¢nych
zon znazornuje Tabulka 1. Velkosti inhibi¢nych zon v mm su vyjadrené ako priemer +
smerodajna odchylka (SD) desiatich merani jednej vzorky (Microsoft Office Excel 2007).
Tabul'ka 1 prezentuje inhibi¢né zény namerané len na platniach s testovacim kmenom B.
stearothermophilus var. calidolactis ATCC 10149. Pri ostatnych testovacich kmefioch
inhibi¢né zo6ny neboli zaznamenané.

Tabul'ka 1: Velkosti inhibi€nych zon (IZ £ SD) a minimélne a maximalne inhibi¢né zony
produkované tkanivami akrvnym sérom brojlerovych kurciat na platniach s testovacim
kmenom Bacillus stearothermophilus var. calidolactis ATCC 10149.

Brojlerové kuréata Matrica IZ (mm =+ SD) Min — Max (mm)
Prsna svalovina 3,83 +1,07 2,62 - 5,80
Stehenna svalovina 5,07 £0,69 4,24 - 6,02
Pecen 9,97 £0,85 8,86 - 11,02
1 Oblicky 9,98 +1,76 8,07 - 13,28
Srdce 6,27+ 1,04 5,11-8,44
Zaltdok 4,99 + 1,45 3,55 - 7,46
Koza a tuk 3,22+0,84 2,19-4,48
Krvné sérum 5,85+1,57 3,55 - 8,08
Prsna svalovina 328+ 141 1,79-552
Stehennd svalovina 3,07 +£0,76 2,06 - 4,18
Pecen 9,55+1,51 7,23-12,03
2 Oblicky 7,43 +1,39 5,79 -10,24
Srdce 5,79+0,91 4,83-7,06
Zaladok 6,02+2,12 2,23-8,21
Koza a tuk 4,67+1,37 3,13 - 6,66
Krvné sérum 8,43 +1,03 7,06 - 9,85
Prsna svalovina 3,38+1,18 2,30-6,01
Stehenna svalovina 3,56 +£1,02 1,97 - 4,89
Pecen 9,76 £ 1,07 8,23-11,28
3 Oblicky 8,72+1,74 6,08 - 11,03
Srdce 5,79 + 1,09 4,19-7,40
Zaludok 5,49 +£0,92 4,25-7,25
Koza a tuk 4234123 2,51-6,52
Krvné sérum 6,10+ 1,67 4,26 - 8,38
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Pokracovanie Tabulky 1

Prsna svalovina 3,50 +£0,54 2,75-4,14

Stehennd svalovina 2,98 +£0,59 2,17 - 3,94

Pecent 7,72 £1,26 6,02 - 9,35

4 (HK) Oblicky 9,71 £ 0,46 9,11 -10,55
Srdce 6,13 +0,89 4,84 -7,37

Zaludok 3,46 + 0,63 2,30 - 4,16

Koza a tuk 4,51 +1,70 2,06 -7,17

Krvné sérum 5,11+1,38 3,17-7,34

Prsna svalovina 3,75 +0,87 2,56 - 5,04

Stehennd svalovina 2,41 +0,69 1,41-3,43

Pecen 10,07 £0,98 8,70-11,39

5 (HK) Oblicky 7,64 +0,84 6,40 - 8,88
Srdce 4,95 +0,38 3,31-5,69

Zaltdok 3,36+ 0,63 2,36 - 4,16

Koza a tuk 7,00+ 1,07 4,95 - 8,27

Krvné sérum 4,15+£0,72 3,01-5,22

Prsna svalovina 437+131 2,27 - 6,09

Stehenna svalovina 3,66 1,11 2,51-5,61

Pecen 11,04 £ 1,00 9,36 - 12,75

6 (HK) Oblicky 8,50 + 1,09 7,08 - 10,06
Srdce 8,47 + 0,87 6,97 - 9,77

Zaludok 5,40+ 1,05 4,19 - 7,04

Koza a tuk 6,31 +£2,35 3,51-9,49

Krvné sérum 7,73 £ 0,79 6,51 - 8,95

Pritomnost’ farmakologicky u¢innych latok v potravinach a produktoch zivoc¢isneho povodu je
V sucasnosti  dolezitou témou zamestnavajicou Sirokd verejnost. Skrining rezidui
veterinarnych lieCiv je doblezity z pohl'adu ochrany zdravia konzumentov. Metéoda STAR
umoziiuje stanovenie nielen rezidui antibiotik, ale vd’aka Sirokospektralnosti testovacieho
kmena B. stearothermophilus var. calidolactis ATCC 10149 je ju mozné vyuzit’ aj na prvotny
skrining rezidui kokcidiostatik v potravinach zivocisneho povodu.
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Stanovenie salinomycinu v krmive pre hydinu pomocou vysokoucinnej
kvapalinovej chromatografie s UV detekciou

Determination of salinomycin in poultry feed using high-performance
liquid chromatography with ultraviolet detection

IMad’arova Michaela, 'Kozarova Ivona, 2Kukura Vladimir

YUniverzita veterindrskeho lekdrstva a farmdcie v Kosiciach
2Statny veterindrny a potravinovy tistav Dolny Kubin, Veterindrny a potravinovy tistav v KoSiciach

Summary

This study describes the determination of the polyether coccidiostat salinomycin in poultry feeds by
high-performance liquid chromatography (HPLC) using pre-column derivatization with 2,4-
dinitrophenylhydrazine as derivative reagent. Salinomycin was extracted from the poultry feeds with
a mixture of metanol/water, filtered, derivatized and analyzed directly on a Nucleosil C1s column (250
X 4.6 mm) with metanol/water/concentrated acetic acid (990/99/1 v/v/v) as a mobile phase. The
separated salinomycin was detected on a Hewlett Packard 1050 series at a wavelength of 250 nm and
390 nm with UV detection. The recoveries of the salinomycin from the poultry feeds were 58 - 100 %
in the concentration range of 0,5 — 25 mg.I". Salinomycin was detected in poultry feeds in the
concentration range of 40 — 68 mg.kg®. The results obtained were confirmed by liquid
chromatography with tandem mass spectrometry (LC-MS/MS).

Keywords: salinomycin; feeds; HPLC; determination

Uvod

Salinomycin patri medzi ionoférové kokcidiostatika, ktoré st prirodzene produkované
fermentaciou mikroorganizmov Streptomyces spp. a Actinomadura spp. (Mad’arova a kol.,
2013). Salinomycin vznika fermentaciou Streptomyces albus spp. a posobi proti sporozoitom
a v€asnym aj neskorS§im nepohlavnym formédm kokcidii v ¢reve brojlerovych kurciat (Vaczi,
2008). Celosvetovo sa podava hydine ako kifmna doplnkova latka urCena vo vyzive zvierat na
prevenciu proti nakazlivej chorobe, tzv. kokcidioze (Dusi a kol., 1999). V sucasnosti je jeho
pouzitie povolené nariadenim Europskeho parlamentu a Rady ¢. 1831/2003 o doplnkovych
latkach uréenych na pouZzivanie vo vyZive zvierat.

Salinomycin Sa pridava do medikovaného krmiva prevazne ako sodna sol’ od 50 do 70 mg
ucinnej latky na kg v kompletnom krmive s obsahom vilhkosti 12 % v zavislosti od
zivo¢iSneho druhu. Maximalny limit rezidui v prisluSnych potravinach zivoc¢isneho povodu je
5 ng.kg? salinomycinu pre vietky &erstvé tkaniva (Nariadenie Eurépskeho parlamentu a Rady
¢. 1831/2003).

Od skorych 70. rokoch 20. storocia boli publikované niektoré screeningové a konfirmacné
analytické metody na stanovenie jedného alebo viacerych ionoférovych kokcidiostatik v
krmive. Vac¢sina konfirma¢nych metdd je zalozend na kvapalinovej chromatografii. Najviac
publikovanych metdd popisuje stanovenie ionoférovych kokcidiostatik pomocou post-
kolénovej derivatizacie, zatial' co metdd na stanovenie tychto latok pomocou pred-kolonovej
derivatizacie je menej (Dusi a kol., 1999).

Utelom nasej tadie bolo stanovit’ koncentraénu hladinu salinomycinu v krmive komeréne
vyrabanom pre hydinu pouzitim tradne schvalenej metddy laboratdrnej diagnostiky potravin
a krmiv (CH 6. 9., 2004) s prispdsobenim na nasSe laboratérne podmienky.
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Material a metody

Krmivo

Na vysetrenie bolo pouzitych devét vzoriek krmiv. Tri boli z Veterinarneho a potravinového
ustavu v Kosiciach, a Sest’ od firmy Handlowo-Produkcyjna “Barbara” Sp. Z o.0., De Heus a.
S. (Pol'ska republika).

Chemikalie

Metanol HPLC grade (Fisher Chemical, Loughborough, Velka Britania), deionizovana voda
(EASY Pure od Barnstead), kyselina trichléroctova p. a. (Lach-Ner, s.r.o., Neratovice, Ceska
republika), 2,4-dinitrofenylhydrazin fluka (Fluka Chemika Buchs, Steinheim, gvajéiarsko),
koncentrovana kyselina octova (Lach-Ner, s.r.0., Neratovice, Ceska republika) a $tandard
salinomycin sodny (Sigma-Aldrich, St. Louis, USA).

Standardy a pracovné roztoky Standardov

Zasobny roztok salinomycinu bol pripraveny o koncentracii 1000 mg.1" v metanole. Z neho
boli nasledne nariedené pracovné roztoky salinomycinu o koncentracii 100 mg.1" - 0.05 mg.I*t
metanolu.

LC systém

LC systém Hewlett Packard series 1050 pozostava z autosamplera, degasera, kvartérnej
pumpy, UV detektora s jednou vinovou dizkou a softwera (Agilent Technologies 1990-2003
ChemStation Rev. A. 10.01 (1635).

Separacia analytu prebiehala na kolone Nucleosil Cig (250 x 4,6 mm) pri laboratdorne;j teplote.
Podmienky stanovenia - mobilna faza: metanol/voda/koncentrovana kyselina octova
(990/99/1 vivlv), prietok mobilnej fazy: 1 ml/min., injekovany objem: 80 ul a UV detektor:
vlnova dizka 250 nm a 390 nm.

Priprava vzorky

10 g vzorky bolo zhomogenizované a extrahované v 50 ml zmesi metanol/voda (9/1 v/v) na
horizontalnej trepacke 60 minut. Extrakt bol prefiltrovany cez filtraény papier. 700 pl
prefiltrovaného extraktu bolo prenesenych do vialky a pridanych 100 pl vodného roztoku
kyseliny trichloroctovej. Zmes bola dobre pretrepana a nechana 10 minut stat’ pri laboratorne;j
teplote. Nasledne bolo pridanych 200 pl metanolického roztoku 2,4-dinitrofenylhydrazinu.
Zmes bola opét’ dobre pretrepana a zahrievana 20 minut pri teplote 55°C. Vychladena zmes
bola injekovana do HPLC.

Vysledky a diskusia

Salinomycin sa nevyznacuje UV absorbanciou, ani elektrochemickou a fluorescen¢nou
aktivitou v dosledku absencie chromoféru, preto pred-kolénova alebo post-kolénova
derivatizacia je potrebna pre zlepSenie jeho detekcie. Analyza UV aktivnych derivatov
salinomycinu s pred-kolénovou derivatizaciou je mozna pomocou viacerych derivatizacnych
Cinidiel. Pouzitie post-kolonovej derivatizacie je limitované upravou konven¢ného HPLC
systému zapojenim viacerych pristrojov, ako napr. externej pumpy, reaktora a ohrievaca
(Blazsek a kol., 2003).

Vzhl'adom na nase laboratdrne podmienky bol salinomycin v krmive stanoveny pomocou 2,4-
dinitrofenylhydrazinu, ako derivatizacného ¢inidla na kvapalinovom chromatografe Hewlett
Packard series 1050 s UV detektorom pri vinovej dizke 250 nm a 390 nm, pricom vlnova
dizka 250 nm bola pouzita ako kvantifikaénd z dovodu vyssiecho pomeru signal - $um a
vlnova dizka 390 nm ako identifikaéna.

Kalibra¢na krivka bola zostavena zo Siestich bodov v koncentranom rozsahu od 0.5 - 25
mg.I"? s korelaciou (r = 0.99999). Detekény limit bol stanoveny na trovni 0.05 mg.kg™.
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V piatich testovanych vzorkach bol salinomycin detegovany v koncentracii 40 — 68 mg.kg™
(Tabulka 1). Deklarovany obsah salinomycinu v krmive bol 70 mg.kg?. Vytaznost
salinomycinu z krmiva bola 58 - 100 %. Ziskané vysledky boli potvrdené konfirmac¢nou
metddou kvapalinovej chromatografie s tandemovou hmotnostnou spektrometriou (CH 6.26.)
na Veterindrnom a potravinovom ustave v KoSiciach v koncentra¢nom rozsahu 1,3 — 69

mg.kg™.

Tabulka 1: Stanovena koncentra¢na hladina salinomycinu v krmive vyuzitim HPLC-UV a
LC-MS/MS.

Krmivo HPLC-UV (250 nm) HPLC-UV (390 nm) LC-MS/MS
1 negativna negativna negativna
2 68 mg.kg* 62 mg.kg* 52 mg.kg*
3 negativna negativna negativna
4 66 mg.kg* 57 mg.kg! 67 mg.kg!
5 54 mg.kg! 40 mg.kg? 64 mg.kg*
6 negativna negativna Narazin 1,3 mg.kg
Nikarbazin 1,8mg.kg?
7 46 mg.kg! 54 mg.kg! 66 mg.kg*
8 48 mg.kg* 55 mg.kg*! 69 mg.kg*
9 negativna negativna negativna
Zaver

Vysledky publikované v tejto Stadii ukézali, ze tdto metdda s modifikdciou na naSe
laboratérne podmienky moéze byt pouzitd na rutinni analyzu salinomycinu v krmive pre
hydinu s dobrou vytaznostou a s prijatel'nou $pecificitou a opakovatel'nostou merania.
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Screening rezidui antibiotik v Zivo¢iSnych matriciach s pouZitim
mikrobialnych inhibi¢nych testov

The screening of antibiotics residues in animal tissues using microbial
inhibition tests

Gondova Zuzana, KoZarova Ivona, Polakova Zuzana

Ustav hygieny a technolégie mésa
Univerzita veterindrskeho lekarstva a farmacie v Kosiciach

Summary

The aim of the study was to determine the presence of antibiotic residues in matrices of pigs, cattle
and poultry using two microbial inhibition tests (MITs) - STAR (the screening test for the detection of
antibiotics using five bacterial strains) and NAT (the Nouws Antibiotic Test). By STAR method were
positive liver, kidney and muscle of pigs, cattle and poultry on plates with the test strain B.
stearothermophilus var. calidolactis ATCC 10149, K. rhizophila ATCC 9341 and B. cereus ATCC
11778, (possible presence of residues of p-lactams, macrolides, tetracyclines and sulphonamides). By
NAT were positive kidney of cattle and pigs on the plate with the test strain K. rhizophila ATCC 9341
and B. cereus ATCC 11778, (possible presence of residues of [-lactams, macrolides and
tetracyclines). More positive results in the STAR indicates the greater sensitivity of this method. By
consensus of that inhibition test strains suggesting the presence of residues of beta-lactams,
macrolides and tetracyclines in samples of kidney pigs and cattle.

Keywords: screening; antibiotics; residues; microbial inhibition tests

Uvod

Aplikacia antibiotik pri liecbe infekénych ochoreni je stcastou chovu hospodarskych zvierat.
Z tejto praxe vyplyva pritomnost’ rezidui antibiotik ZivociSnych produktoch, ¢o predstavuje
riziko ohrozenia verejného zdravia. Z dovodu neuvazeného, nespravneho podavania antibiotik
potravinovym zvieratdm, resp. nedodrZania ochrannej lehoty, méZu byt rezidua antibiotik
pritomné v zivociSnych produktoch v mnoZstvach presahujucich stanovené maximalne limity
(MRL). Kontrola rezidui veterinarnych liekov v Zivych zvieratach a zivo€iSnych produktoch
je v SR pokryta zakonom NR SR ¢. 39/2007 Z. z. a nariadenim vlady SR ¢. 320/2003 Z. z.
Metody pouzivané za ucelom turadnej kontroly rezidui veterinarnych liekov v potravinach
zivo¢isneho povodu musia spifiat’ poziadavky ustanovené rozhodnutim Komisie 2002/657/ES
a stanovovat’ rezidua na prisluSnej trovni (MRL). ,,Maximalny limit rezidui* - maximéalna
koncentracia rezidui farmakologicky Uc¢innej latky, ktort moZno povolit' v potravinach
ivo¢isneho povodu. V zaujme ochrany verejného zdravia st nariadenim Komisie (EU) &.
37/2010 stanovené MRL veterinarnych liec¢iv v potravinach zivo¢isneho povodu. Screening
rezidui antibiotik v Zivo¢iSnych produktoch je vykondvany pomocou mikrobidlnych
inhibi¢nych testov, ktorych principom je inhibicia rastu testovacieho kmeiia v pritomnosti
inhibujucej latky (rezidua), ktora sa prejavuje tvorbou inhibicnych zon (IZ), alebo zmena
farby testovacieho agaru nie je pozorovand. Pre prvotny screening rezidui v tkanivach
potravinovych zvierat su v stcasnosti prisluSnym organom schvalené nasledovné turadné
metddy laboratornej diagnostiky potravin, a to platiovd metdoda STAR a liekovkova metoda
Premi®Test. STAR (CH 12.19, 2006) pozostava z piatich testovacich platni, z ktorych kazda
je $pecificky urCend pre inu skupinu antibiotik: B. subtilis BGA - aminoglykozidy, K.
rhizophila ATCC 9341 — makrolidy a beta-laktamy, B. cereus ATCC 11778 — tetracykliny, E.
coli ATCC 11303 — chinolény a B. stearothermophilus var. calidolactis ATCC 10149 —
sulfonamidy a beta-laktamové antibiotikd. NAT (Pikkemaat a kol., 2008) predstavuje novy
testovaci systém rovnako pozostavajici z piatich testovacich platni. Kazda z platni je urcena
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na stanovenie urcitej skupiny antibiotik: B. cereus ATCC 11778 — tetracykliny, Y. ruckeri
NCIM 13282 — chinolény, K. rhizophila ATCC 9341 — beta-laktamy a makrolidy, B. subtilis
BGA — aminoglykozidy, B. pumilus CN 607 — sulfonamidy. Na rozdiel od metody STAR,
NAT nepatri medzi tradné metédy schvalené na stanovenie rezidui antibiotik v produktoch
zivoc¢isneho povodu. Predmetom prace bolo stanovit’ a vzajomne porovnat citlivost oboch
metod na rezidud antibiotik v peceni, oblickach a svalovine oSipanych a hovéddzieho dobytka.
Vysetrovany material (pecent a oblicky) pochddzal zo =zvierat zabitych na bitunkoch
a posudenych pri prehliadke post mortem tradnym veterinarnym lekarom ako pozivatel'né pre
Pudska spotrebu a svalovina hovddzieho dobytka a oSipanych bola zaklpena v obchodnej
sieti.

Material a metodika

Testovacie kmene a kultivacné média boli zakapené od firiem Merck (Nemecko), Oxoid
(Velka Britania) a Difco (USA) a pripravené v stlade s postupom uvedenym v Zozname
uradnym metod laboratornej diagnostiky potravin a krmiv — STAR (CH 12.19, 2006) a pre
NAT podla Pikkemaat ai. (2008). Pri metdde STAR sme pouzili médium s B.
stearothermophilus var. calidolactis ATCC 10149 s koncentraciou 5x10° spor.ml?, B. subtilis
BGA (5x10* spor.ml™?), K. rhizophila ATCC 9341 (5x10* spor.ml™), E. coli ATCC 11303
(10° spor.ml™) a B. cereus ATCC 11778 (3x10* spor.ml™). Vzorky sme aplikovali na povrch
agaru a inkubovali podl'a uvedeného postupu. Pre NAT bolo pouzité médium s K. rhizophila
ATCC 9341 (108 KTJ.mI'Y), B. subtilis BGA (10° KTJ.ml?). B. cereus ATCC 11778 (10°
KTJ.ml%), Y. ruckeri NCIM 13282 (10 KTJ.mlI!) a B. pumilus CN 607 (10 KTJ.ml™%). Pri
NAT sme pouzili sterilné papierové disky s @ 12,7 mm (Schleicher&Schuell, A 2668 0127),
nasiaknuté tkanivovou tekutinou vzoriek. Disky sme aplikovali do otvorov v agare s @ 14 mm
a doplnili platiovo Specifickymi fosfatovymi roztokmi (200 - 300 pl). Platne sme inkubovali
podl'a uvedeného postupu.

Vysledky a diskusia

Velkost” inhibicnych zon (IZ) bola pri STAR merana od okraja vySetrovanej vzorky po
vonkajsi okraj IZ a pri NAT ako cely priemer 1Z. Za pozitivne sme povazovali vzorky, pri
ktorych pri STAR bola pritomnd inhibi€na zéna > 2 mm a pri NAT > 15 mm. Velkosti 1Z su
vyjadrené ako priemer + smerodajna odchylka (SD) desiatich merani jednej vzorky
(Microsoft Office Excel 2007). Tabul'ka 1 prezentuje pozitivne vysledky na platniach s
testovacimi kmenmi B. stearothermophilus var. calidolactis ATCC 10149, K. rhizophila
ATCC 9341 aB. cereus ATCC 11778. Na platniach s testovacimi kmenmi E. coli ATCC
11303 a B. subtilis BGA a metody STAR a'Y. ruckeri NCIM 13282, B. subtilis BGA aB.
pumilus CN 607 NAT nebola zaznamenana tvorba 1Z. Zhoda inhibicie testovacich kmenov
predpokladd pritomnost’ rezidui beta-laktdmov, makrolidov a tetracyklinov vo vySetrovanych
vzorkach.

Tabulka 1: Velkosti IZ = SD (mm) produkované vySetrovanymi matricami detegované STAR
a NAT.

STAR | NAT
druh matrica K. rhizophila B. B. cereus K. rhizophila B. cereus
zvierata ATCC 9341 stearothermophilus ~ ATCC 11778 ATCC 9341 ATCC 11778
var. calidolactis
ATCC 10149

hovidzi 2,29 £ 0,35 4,86 +0,97
dobytok 3,21 +1,89 4,54 +0,77
pecen 3,06 £0,78 4,05+0,84

3,44 +0,79 5,22 +1,.87
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Pokracovanie Tabulky 1

3,03+0,97 5,57 1,06 - 23,41 +0,92
6,45 + 0,34 7,26 + 0,84 - 22,67 +£0,10
oblicka 2,76 0,75 5,58 0,67 - 18,79 0,65
2,24 +0,63 5,73+ 1,23 - 17,28 +0,33
svalovina 3,17 +0,53 3,65 £0,68 - -
- 7,84 £ 1,06 3,58 +0,68
oSipané 2,88 £0,50 5,47 +£0,94 -
pedeti 3,30 £ 0,67 5,36 + 0,88 - -
3,35 +0,87 3,66 = 0,56 - 16,98 + 1,03
obli¢ka - 7,65 +2,13 - -
7,34 £ 0,69 - - -
- 6,32 + 1,06 9,65 +1,89 2321+0,72
svalovina 1,89 0,38 5,30 £0,95 - - -
4,27 +0,88

Zhoda inhibicie testovacich kmenov predpokladd pritomnost rezidui  beta-
laktdmov, makrolidov a tetracyklinov vo vysetrovanych vzorkéch.

Zaver

Zpohladu ochrany verejného zdravia je vel'mi dodlezity screening rezidui antibiotik
Vv zivociSnych produktoch, ako aj vyvoj a validovanie novych metdéd detekcie antibiotik.
Vsetky vySetrované vzorky, pri ktorych bola vytvorena IZ, povazujeme za potencidlne
pozitivne. Avsak, pre potvrdenie, resp. vylucenie pritomnosti rezidui antibiotik v potencialne
pozitivnych vzorkdch je potrebné d’alSie vySetrenie vzoriek schvalenymi konfirmaénymi
metddami, ktoré by pripadné rezidua identifikovali a kvantifikovali.
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Summary

This work deals the classification of raw material on the appearance of destructured zones and dark
red zones ie. two-tone effect. In the last decades, destructured zones cause the major problem in
cooked ham and this problem has a significant effect on the economics of cooked ham production.
This defect is described as light, soft and exudative areas which are unsuitable for mechanical slicing
after the heat treatment. For the production of highest quality of cooked hams the producers have to
used only muscles of pork leg. In this study, two groups of cooked ham were evaluated. The first group
of hams (SH ) were produced from the m. adductor and m. semmimembranosus and second group
(TH) were produced from M. adductor only. Destructured and dark red zones were analyzed using
image analysis on slices of hams. The average area of destructured zones in SH was 15.4 % and in TH
was 14.1 % and these differences were not been statistically significant. Regarding the results of the
appearance of dark zones ( two-tone effect ) in SH 5.6 % were significantly higher ( p < 0.05) with
compared to TH ( 1.9%). From the results indicate that the classification of the raw material does not
effect on the appearance of destructured zones but has effect the appearance of dark zones.

Keywords: destructured zones; muscle; pork meat; image analysis

Introduction

Cooked hams categorized between meat products, which are popular in Europe and their
consumption is around 4 kg per person per year (Talens et al., 2013, Paelinck, H., and
Szczepaniak, S., 2005). Czech legislation differentiates cooked hams in three groups of
quality depend on contents of net muscle protein and the selected additives were prohibited.
The designation “ham” is possible use for meat product produced from pork leg (Dirrective
no. 326/2001). Pork leg consists of several anatomy differences muscles. For production of
cooked ham the most frequently used muscles Musculi adductor (AD), semimembranosus
(SM) and biceps femoris(BF). In literature is stated, that these muscles are the most affected
by defects in quality meat (Bucko et al., 2012; Hugenschmidt et al., 2010; Laville et al., 2005;
Valous et al., 2010; O'Neill et al., 2003). Tens et al., (2013) state, that final quality of product
especially depend on used of raw material and technology (Talens et al., 2013). The heat
treatment influences structure of muscle proteins and it causes their denaturation. Katsaras
and Budras, 1993 report, that all changes during heat treatment causes stability muscle tissue
and enables slicing. The texture and colour of meat products are one of the most important
properties for consumers. Recently, the defect which describes in cooked ham is soft,
exudative and light zones called destructured zones (Balac, Bazin and Le Treut, 1998;
Minvielle, Houix and Lebret, 2001; Laville et al., 2003; Hugenschmidt et al., 2010). Their
appearance is reported from 1 to 20 percent and differ s in Europe countries (Pedrielli et al.,
2009). The partial aim of this research was evaluated effect of muscle classification for
selected properties. In the slices of cooked ham was analyzed appearance of dectructured and
dark red zones using image analysis.

Material and Methods

Material and methodology show in previous research, which we are realized in cooked ham.
The material of this research was cooked hams produced direct in meat processing
manufacture. Two groups of cooked hams were evaluated. The first group of ham — standard
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ham (SH) was made from musculi adductor (AD) and semmimembranosus (SM) by standard
way and second group of ham — tested ham (TH) were made only from musculus adductor.
This methodology results from previous research regarding to cooked hams. In 15 slices of
SH and TH the number of destructured zones were calculated. The slices of cooked hams
were taken a photos by camera Canon EOS 450 D (Canon, Tokyo, Japan) and following
analyzed in program Adaptive Contrast Control Structure and Object Analyser version 6.1,
Sofo — ACC (University of Technology, Brno, Czech Republic). Using ACC were analyzed
destructured zones and dark red zones (two-tone effect).

Results and Discussion

In table 1 is showed a part of the results deal with the research of quality of cooked ham. We
were found from previous experiments, that anatomy different muscles have a distinct
characteristics like as pH colour (lightness L*) or water holding capacity. It means, that
individual muscles may have a different effect on the texture (the occurrence of destructured
zones ) and colour ( dark red zones - called two-tone effect). Already, sensory analysis shows,
that destructured zones were presented in each slice of cooked ham (SH, TH). In group SH
was average number of destructured zones 3.87 and in group TH 3.07 in each slice and there
was no statistically significant difference. Similar results were obtained in case total area (%),
which occupied by destructured zones in each slice. Using image analysis were found, that
average appearance of destructured zones was 15.4 % in SH and 14.1 % in TH, however
without statistically significant difference again. The destructured zones cause a major
problem during slicing due to low cohesiveness (Hugenschmidt 2010). The structure of
cooked ham was crumbly and no compact (Laville et al.,, 2005). The appearance of
destructured zones was negatively correlated with a high ultimate pH value and positively
correlated with a high proportion of lean meat as well as a high slaughter weight of the
animals (Minvielle et al., 2001). Chemical analyses conducted by Minvielle et al. (2001)
showed that dry matter, protein and total collagen content of the raw meat were not affected
by the defect, whereas glycolytic potential clearly was (P < 0.01) and thermosoluble collagen
content was slightly (P < 0.05) higher in destructured zones. Lesiow and Xiong (2013) state,
that appearance of destructured zones were connected with using low quality meat especially
PSE (pork, soft, exudative). PSE zones the most commonly find in upper layer of AD and SM
and present serious economic problem for manufacture of cooked ham (Oneill, 2003). PSE
pork is a defective product resulting from both preslaughter and postmortem factors, for
example, animal genetics, nutrition, season of the year, stress during animal transportation,
and carcass processing and storage conditions (Lesiow and Xiong, 2013). Various authors
have attempted to compare the functional properties of PSE pork and normal pork in a range
of processed meat products. Muscles from PSE pigs had higher drip loss than normal muscles
during chilling and absorbed more salt during immersion in brine, therefore, producing a poor
quality cooked ham. The functional properties of processed meat products made from PSE
pork are poorer than those made from normal pork. This may be due to the differences in
biochemical and physical properties whereby myofibrillar proteins are denatured thus the PSE
meat has a poor bind (Torley, D'Arcy and Trout, 2000).

Regarding to the presence of dark red zones i.e. the influence of muscles on two-tone effect,
already using the sensory analysis, difference between SH and TH was observed. The results
of image analysis confirmed the sensory analysis. The average appearance of dark red zones
on slice was measured 5.58 for SH and 1.88 for TH and there was a statistically significant
difference (p <0.05). These results indicate that the SM affects the variability of the colour in
cooked ham. Lightness value (L*) in SM is lower than in AD (Scheier et al., 2013). This fact
is reflected in the final product in a group of hams TH where SM was separated. In TH was
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detected statistically significantly lower appearance of dark red zones and two-tone effect was
more considerable in hams made from standard raw materials.

Table 1: Appearance of destructured zones and dark red zones in cooked hams.

STANDARD HAM TESTED HAM p-value
(SH) (TH)
Number of evaluated slices 15 15
Mean number of destructured zones 3.87 3.07 -
Mean area of destructured zones [%] 154 14.1 -
Mean area of dark red zones [%] 5.58 1.88 p<0.05

Conclusion

The results of this study show that in hams made from the musculus adductor and musculus
semimembranosus was detected higher appearance of dark red zones compared to ham made
from the musculus adductor. The classification of muscle does not affect the appearance of
destructured zones in cooked hams. In this work was confirmed, that the appearance of
destructured zones is a major problem in cooked ham. Damaged structure of cooked ham was
detected around 15 per cent.
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Summary

The study is focused on the volume di-n-butyl phthalate (DBP) and di-2-ethylhexyl phthalate (DEHP)
in the packaging, which we are using on the packing meat products. We analyzed 30 samples
packaging. From every samples we were collected samples about size 10 cm?. The assessment DBP
and DEHP was done using high performance liquid chromatography (HPLC) with a column Zorbax
Eclipse C8 and UV detection at a wavelength of 224 nm. The concentrations of phthalates was ranged
from 1.19 to 349.41 ug.dm™. We can be stated that the detected content PAE is in accordance with the
limits referred in Regulation No 10/2011. The results of this study does not constitute a serious health
risk consumer.

Keywords: di-n-butyl phthalate; di-2-ethylhexyl phthalate; packaging; meat product

Uvod

Ftalaty (PAE) jsou estery kyseliny ftalové (1,2-benzendikarboxylové) pouzivajici se prevazné
jako plastifikatory neboli zmekéovadla pii vyrobé plastickych hmot. V materialu nejsou
pevné vazany kovalentni vazbou, proto se pomalu uvoliiuji do okolniho prostfedi té¢kdnim,
vyluhovanim, nebo migraci (Wormuth et al., 2006). Potraviny a suroviny mohou byt
kontaminovany z ptirodniho prostiedi, prostiednictvim plastovych zafizeni pouZzivanych
pii zpracovani, nebo migraci z obalového materidlu (Corea-Tellez et al., 2008). Hlavnim
zdrojem kontaminace potravin jsou materidly, se kterymi pfichazi potraviny do styku
trvanlivosti, transportovatelnosti a distribuce potravin (Otgonzul, 2010). Je v§ak nutné vnimat
moznou migraci latek, v naSem piipad¢ ftalatt, z obali do potravin. K expozici ¢loveéka
ftalathm miiZze dojit oraln¢, inhala¢né, dermalni absorpci nebo parenterdlni aplikaci (Cory-
Slechta, 2008). Expozice témito latkami znamend mozné ohroZeni lidského zdravi.
Pii chronickém piijmu vykazuji ftalaty teratogenni a karcinogenni G¢inky a mohou ovlivnit
i reprodukéni schopnost organismu. Nékteré ftalaty jsou povazovany za vyvojové toxické
a latky poSkozujici reprodukei (Witassek et al., 2011).

Material a metody

Obaly masnych vyrobkii byly zajistény ve spoluprdci s Veterinarni a farmaceutickou
univerzitou Brno a analyzovany na Ustavu technologie potravin Mendelovy univerzity
v Bmné. Z kazdého obalu (n=30) byl odebran vzorek o velikosti 10 cm?. Vsechny vzorky
byly analyzovany duplicitné, tudiz bylo provedeno 60 analyz.

Vzorky byly louhovany ve smési rozpoustédel n-hexan:dichlormethan (1:1) po dobu 72 hodin
a nasledné trikrat extrahovany (60, 30, 30 minut). Spojené extrakéni podily
byly ptefiltrovany, odpafeny na rota¢ni vakuové odparce a dosuseny dusikem. Poté
byl extrakt pfeveden pomoci hexanu (5 ml) do vialek a odstiedén. Vrchni ¢ast extraktu
(1,5 ml) byla odebrana a dosuSena dusikem. Vzorky se opét odstiedily, odebrala se vrchni
vrstva extraktu (1,5 ml), dosusila se dusikem a nasledné se vialky doplnily acetonitrilem
na objem 1 ml. Ftalaty se stanovily metodou HPLC s UV detekci pii vinové délce 224 nm,
kolonou Zorbax Eclipse C8. Nastfik vzorki na koloné¢ byl v mnozstvi 10 pl. Vysledné
koncentrace byly vypocitané na zaklad¢ kalibra¢ni kiivky v software Agilent Chemstation for
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LC and LC/MS systems. Rozsah kalibraéni kiivky byl u DBP od 1,06 ug.ml?t do 106,00
ng.mlit au DEHP od 1,01 pg.ml? do 100,50 pg.ml?. Korelaéni koeficient byl pro DBP
0,9999 a pro DEHP rovnéz 0,9999. Limit detekce byl pro DBP 0,05 pg.ml* a pro DEHP 0,11
ng.mlt. V koneéné fazi byly vysledky statisticky zpracovany.

Vysledky

Koncentrace sledovanych ftalatii (DBP+DEHP) jsou vyjadfeny v pg.dm™ plochy vzorku
ajsou uvedeny v Tabulce 1. Nami zjisténé hodnoty ftalata se pohybovaly v rozmezi 1,19
do 349,41 pg.dm™

Tabulka 1: Primérné koncentrace DBP+DEHP v obalech masnych vyrobkli vyjadiené
v pg.dm.

Cislo vzorku DBP+DEHP (ng.dm?) ¢islo vzorku DBP+DEHP (ug.dm)

1 1,70 16 7,13

1,19 17 8,97
3 2,60 18 349,41
4 2,28 19 3,93
5 193,54 20 18,37
6 531 21 7,66
7 6,05 22 11,01
8 26,96 23 6,07
9 16,56 24 5,85
10 48,40 25 69,88
11 11,76 26 2,70
12 48,97 27 13,52
13 11,29 28 14,70
14 15,34 29 23,81
15 6,70 30 26,99

Diskuze

Hlavnim cilem prace bylo stanovit obsah PAE v obalech, které se poZivaji na baleni masnych
vyrobkll. Nami zjiSténé koncentrace sledovanych ftalati se pohybovaly v rozmezi 1,19
latek z oballl do potravin. I studie jinych autort prokazuji pfitomnost ftalatti ve zkoumanych
obalovych materialech.

Ndhlala et al. (2012) provedl studii, pfi které dochdzelo ke stanoveni obsahu estert kyseliny
ftalové v lécich zabalenych do plastovych materidli. V jednom z populérnich vyrobkii bylo
izolovano 43,3 mgkg' DEHP. Pacienti, kteii uzivaji doporucenou denni davku tohoto
ptipravku, pfijimaji 7,8 mg DEHP denné. Nékteti lidé tyto davky nedodrzuji a uzivaji vétsi
mnozstvi, neZ je doporu¢eno. Hromadéni DEHP v télech pacientii je tedy na alarmujici
urovni. Ftalaty se do analyzovanych pfipravkil dostdvaji z plastovych obalit a v pribéhu
vyroby.

Migrace ftalatd z obalu do potraviny je obecné ovlivnéna mnoha faktory, jako je napt. druh
polymerniho materialu, druh potraviny, teplota, délka kontaktu a jiné.

ShuangLing a KangQuan (2009) zjistili, ze migrace DEHP z PVC f6lie do masa se zvySovala
s rostouci teplotou a Casem. Maximalni migrace byla pii 90 °C a 30 minutach pisobeni
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(75,12 mg.dm™2). Celkovy migraéni limit (10 mg.dm™) byl piekroden pfi viech sledovanych
kombinacich ¢asu a teploty, kromé kombinace 10 °C a <41 hodin, kde migraci nepozorovali.

Zavér

Ftalaty pasobi negativné na lidské zdravi, proto je nezbytné jejich prinik do prostiedi
regulovat a expozici snizovat. Jednou z cest postupného snizovani rizika PAE je prosazovat
nahrady toxickych ftalati jinymi zdravotn¢ nezavadnymi latkami. Jsou to napf. citraty
a benzoaty, které by meély byt pouzivany zvlasté pii vyrobé materiali pouzivanych
v zem&d¢€lstvi, potravinaistvi a zdravotnictvi.

Nami zjisténa koncentrace PAE v obalech masnych vyrobkii je v souladu s limitem uvedenym
v Nafizeni komise (EU) ¢. 10/2011, které definuje, ze plasty a plastové vyrobky nesmi
do potravin uvoliiovat svoje slozky v mnozstvi vétsim nez 10 mg.dm? povrchu materialu
nebo vyrobku. Tento limit vSak zahrnuje i1 jiné ftalaty a mnoho jinych latek, které jsou
schopny uvolnit se z materialu a migrovat tak do potraviny. Nami zjisténa nejvyssi
koncentrace DBP+DEHP je 349,41 pg.dm? Miuzeme tedy konstatovat, Ze zjiiténé
koncentrace DBP+DEHP ve sledovanych obalech neptedstavuji pro spotiebitele zdvazné
zdravotni riziko.

Podékovani
Tato prace vznikla za podpory Interni grantové agentury Agronomické fakulty Mendelovy univerzity
v Brné projekt IP 10/2014.

Literatura

COREA-TELLEZ, K.S.; BUSTAMANTE-MONTES, P.; GARCIA-FABILA, M.; HERNANDEZ-
VALERO, M.A.; VAZQUEZ-MORENO, F. Estimated risks of water and saliva contamination by
phthalate diffusion from plasticized polyvinyl chloride. J Environ Health. 2008, vol. 71, 3, s. 34-39.

CORY-SLECHTA, D. Phthalates and Cumulative Risk Assessment The Task Ahead. Committee on
the Health Risks of Phthalates, National Research Council. 2008, 208 s. ISBN 0-309-12842-0.

NARIZENI KOMISE (EU) ¢&. 10/2011 o materialech a piedmétech z plastii uréenych pro styk
S potravinami.

NDHLALA, A.R.; NCUBE, B.; VAN STANDEN, J. Ensuring quality in herbal medicines: Toxic
phthalates in plastic-packaged commercial herbal products. South African Journal of Botany. 2012, s.
60-66.

OTGONZUL, O. Bioactive polymeric systems for food and medical packaging applications. Ziin:
Tomas Bata University. 2010, 128 s. ISBN 978-80-7318-963-1.

SHUANGLING, Z.; KANGQUAN, G. Migration amount of Di-2-ethylhexyl phthalate from food-
grade PVC film into meat at three temperatures. Transactions of the Chinese Society of Agricultural
Engineering. 2009, vol. 25, s. 291-293.

WAGNER, M.; OEHLMANN, J. Endocrine disruptors in bottled mineral water: total extrogenic
burden and migration from plastic bottles. Environ Sci Pollut. Res. 2009, vol. 16, s. 278-286.

WITASSEK, M.; KOCH, H.M; ANGERER, J.; BRUNING, T. Assessing exposure to phthalates-the
human biomonitoring approach. Mol Nutr Food Res. 2011, vol. 55, 1, s. 7-31.

WORMUTH, M.; SCHERINGER, M.; VOLLENWEIDER, M.; HUNGERBUHLER, K. What are the
sources of exposure to eight frequently used phthalic acid esters in Europeans? Risk Anal. 2006, vol.
26, 3, s. 803-824.

Kontaktni adresa: Soiia Bogdanovitova, Ing., Ustav technologie potravin, Agronomicka fakulta,
Mendelova univerzita v Bré, Zemédélska 1, 613 00 Brno, sona.bogdanovicova@mendelu.cz.

64



Sekce 1

Vliv doby skladovani na reologické vlastnosti vajecnych tekutin

The influence of storage time on the rheological properties of the egg liquids

1Strnkova Jana, 'Nedomova Sarka, 2Buchar Jaroslav, ZKumbar Vojtéch

1Ustav technologie potravin, Mendelova univerzita, Brno
2Ustav techniky a automobilové dopravy, Mendelova univerzita, Brno

Summary

The rheological behaviour of egg yolk after different storage periods was investigated using rotational
viscometer. It was found that yolk samples exhibited shear-thinning and thixotropic behaviour. The
shear-thinning behaviour was fitted well into simple models. The time-dependant viscosity decreased
rapidly with time and at lower share rates reached an equilibrium stage. The time-dependant viscosity
was also found to decrease with storage time. The experiment on the non destructive impact on the
eggshell shows a significant damping of the stress wave during its propagation around eggshell. This
damping decreases with the time of eggs storing. The performed experiments suggest the possibility of
non destructive evaluation of the egg quality during its storage.

Keywords: egg; rheological properties; storage; impact loading

Uvod

Kvalita vajec béhem skladovéni je vétSinou sledovana pomoci stanoveni tzv. Haughovych
jednotek. Jak se ukazalo v praci Severa et al. (2010), intenzita téchto zmén miZze byt popsana
pomoci reologickych vlastnosti vajecnych tekutin. Zmény reologickych vlastnosti vajecnych
tekutin se pak uplatiuji pfi dynamickém namahani vajec, kdy dochazi k interakci mezi
vajecnou kapalinou a skotapkou. Problematikou vlivu délky skladovéani na vibra¢ni vlastnosti
vajec pii razovém zatéZovani se zabyva naSe prace Strnkova et al. (2013). V ramci dané etapy
jsme se zaméfili na dal$i analyzu téchto jevil, a to na zdkladé¢ hodnoceni reologickych
vlastnosti vaje¢nych tekutin a kvantifikaci utlumu viny napéti vznikajici ve vajecné skotdpce
pfi nedestruktivnim razu.

Material a metody

Pro experiment byla zvolena vejce nosnic Hisex Brown z klecového chovu, ktera byla
odebrana v 37. tydnu snasky. Vejce byla skladovéana pfi teploté 8 °C po dobu 0, 1, 2, 3,4, 5
a6 tydnt. Po uplynuti doby skladovani byly z vajec pfipraveny vzorky zloutkt, bilki
a melanze. Viskozita byla métena pfi teploté¢ 8 °C pomoci rota¢niho viskozimetru Anton Paar
DV-3 P. Byly vyhodnocovany jak tokové kiivky, tzn. zavislost smykového napéti na rychlosti
deformace, tak i zavislost viskozity na ¢ase pro konstantni hodnotu rychlosti deformace.

Réazové zatizeni bylo provedeno pomoci metody popsané v praci Strnkova et al. (2013).
Vejce byla zatéZovana dopadem razniku na tupy konec, tzn. na oblast vzduchové bubliny, a to
z vysky 10 mm. Vychylka skotfdpky byla snimana ve tiech bodech podél poledniku. Bod A
byl vzdélen 5 mm, bod B byl vzdalen 20 mm a bod C 35 mm od mista dopadu razniku.

Vysledky a diskuze

Vysledky reologickych testii ukazuji, ze vajecné tekutiny vykazuji vyrazné¢ nenewtonovské
chovani, tzn., Ze zavislost smykového napéti na rychlosti deformace, je nelinearni. Reologické
vlastnosti jsou pak vyjadieny pomoci tzv. zdanlivé viskozity dané pomérem smykového
napéti a rychlosti deformace. Piklad této zavislosti je uveden na obrazku 1.

Je zifejmé, Ze viskozita klesa s rychlosti deformace a je rovnéz zavisla na dob¢ skladovani,
kdy se nejdiive zvySuje, pak klesa. Vezmeme-li jednu rychlost deformace a sledujeme
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zavislost viskozity na Case, pak zjistujeme, Ze viskozita s asem klesd, jak zndzorfiuje piiklad

na obrazku 2.
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Obrazek 1: Zavislost viskozity na dob¢ skladovani a na rychlosti deformace u Zloutkd.
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Obrazek 2: Vliv ¢asu na viskozitu Cerstvého Zloutku.
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Tento jev nazyvame tixotropii. Danou c¢asovou zavislost je mozné popsat pomoci fady
modelll (Abu-Jdayl, 2003). Pouzity model je zndzornén na Obr. 2. Obdobné chovani bylo
zjisténo pro bilek a melanz.

Jak jiz bylo uvedeno v praci Strnkova et al. (2013), vlastnosti vaje¢nych tekutin ovliviiuji
Siteni viny napéti ve skotapce. Dochazi k tlumu viny, kdy pokles amplitudy ve sméru Sifeni
je popsan veli¢inou: e " | kde a je koeficient atlumu. Ukazuje se, Ze utlum klesa s dobou
skladovani. Hodnoty koeficientu utlumu jsou uvedeny v tabulce 1.

Tabulka 1: Koeficienty Gtlumu.

Doba skladovani

1. tyden

2. tyden

3. tyden

4. tyden

5. tyden

6. tyden

Utlum o (M)

186,3

120,8

97,31

86,14

82,11

80,26

Utlum amplitudy vychylky je znazornén na obrazku 3. Jde o relativni vychylku vztazenou na
vychylku v misté narazu — A, B, C jsou body, ve kterych byla vychylka métena.
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Obrazek 3: Utlum viny napéti ve sméru Sifeni v zavislosti na dob¢ skladovani.

Zavér

Byl prokazan vliv doby skladovani na reologické vlastnosti vaje¢nych tekutin. Ukazuje se, ze
reologické vlastnosti ovliviiyji atlum viny napéti, kterd vznika v disledku nedestruktivniho
razu. Tento Utlum je jednoznacnou, a to klesajici funkeci doby skladovani. V névaznosti na

vvvvvv

skladovani.
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Moznost’ nahrady fosforeénanov amarantovou mikou pri vyrobe jemne
mletych mésovych vyrobkov

Possible replacement of phosphates by amaranth flour in minced meat
batters production

PISkova Maria, Gal Robert, Bunika FrantiSek

Ustav technologie potravin, Fakulta technologickd, Univerzita Tomdse Bati ve Zliné

Summary

The aim of this experimental work was to observe technological properties of minced meat products
prepared with amaranth flour as a complete or partial replacement of phosphates. Meat batters were
made from mechanically deboned poultry meat, nitrite salting mixture, water, amaranth flour and
Na-H.P,0;. The influence of additive substances on hardness, cooking loss and water holding
capacity of meat batters was observed.

Keywords: meat batters; phosphates; amaranth flour

Uvod

Hladanie nahrady fosforeCnanov pri vyrobe mésovych vyrobkov vyplyva z potreby
odstranenia nadmerného prijmu fosforu v beznej l'udskej vyzive. Pouzitie alternativnych
pridatnych latok pri spracovani mésa a vyrobe médsovych vyrobkov je predmetom niekol’kych
vedeckych stadii. Aplikovana bola napriklad transglutaminaza (Ferreira, et al., 2012),
vytazok z korena zdzvoru (Pawar, et al. 2007), hraskovy a kukuri¢ny Skrob (Pietrasik, et al.,
2012). Skrob, obsiahnuty v semendch amarantu, ma v porovnani s inymi cerealiami nizky
obsah amylozy, ¢o umoziuje jeho vysoku bobtnavost. Zaroven sa s klesajicim obsahom
amylézy zvySuje schopnost’ Skrobu viazat'” vodu (Hrabdk, 2013). Vldknina amarantu ma
vysoku viskozitu a pri spracovani médsa moze plnit’ Glohu aditiva typu hydrokoloidu (Ostoja,
et al., 2002). Cielom experimentélnej prace bolo sledovat’ vplyv pridavku amarantove; muky
samostatne a v kombindcii s dihydrogéndifosfore¢nanom sodnym (NazH2P207) na tvrdost,
straty varenim a vdznost’ vody jemne mletych mésovych vyrobkov. Dihydrogéndifosfore¢nan
sodny bol zvoleny vzhl'adom na jeho pozitivny vplyv na véznost vody vo vyrobkoch (Jokl,
2012, Long, 2012).

Material a metody

V laboratérnych podmienkach Ustavu technologie potravin UTB ve Zling boli zo strojne
oddeleného hydinového misa, dusitanovej soliacej zmesi achladenej vody (4 — 6 °C)
vyrobené tri série jemne mletych mésovych vyrobkov, oznafenych podla pritomnosti
pridavnych latok ako A, B aC, kde A = receptura sobsahom amarantovej muky
v koncentra¢nej rade od 0,00 do 2,00 % (w/w) s krokom 0,25 % (w/w) bez pritomnosti
fosfore¢nanu; B = receptira s konstantnym obsahom NaxH2P.O7 0,20 % (w/w) vyjadrenych
ako obsah P20s a pridavkom amarantovej muky v rovnakej koncentra¢nej rade ako (A); C =
receptura s konStantnym obsahom NaxH»>P>07 0,40 % (w/w) vyjadrenych ako obsah P.Os
a pridavkom amarantovej muky v rovnakej koncentra¢nej rade ako (A). Suroviny boli
homogenizované v pristroji Vorwerk Thermomix TM31 (Vorwerk, Nemecko). Zmes bola
nasledne naplnena do sklenenych obalov a tepelne oSetrend v konvektomate pri teplote 70 °C
V jadre vyrobku po dobu 10 minut. Stanovenie strat varenim bolo vykonané zo surového diela
(Marcos, et al., 2010), stanovenie vdznosti vody po 24 hodinach skladovania vyrobku pri
chladiarenskych teplotach (4 — 6 °C) (Villamonte, et al., 2013), tvrdost vyrobku bola
stanovena po 7 ditoch skladovania vyrobku pri chladiarenskych teplotach (4 — 6 °C) (Caine, et
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al., 2003). Pre informaciu o vnutornom prostredi vyrobku bolo po 7 — ditovom skladovani
vykonané meranie pH pomocou vpichového pH metra (pH Spear Food Testing, Eutech
Instruments).

Vysledky a diskusia

Namerané¢ udaje su uvedené ako zavislosti zmien meranych vlastnosti na meniacej sa
koncentrécii amarantovej muky v grafoch 1, 2, 3 a 4. Jednotlivé datové rady su uvedené zl'ava
doprava v poradi (A), (B) a (C).

00,0 6,60
350,0 ! o 610 ¥
300,0

z 2500 6,20 -

8 2000 Z 6,00

2 150,0
100,0 - >80 1
50,0 - 560 -

0,0 -

0,00 0,25 0,50 0,75 1,00 1,25 1,50 1,75 2,00 540 -

0 0,250,500,751,001,251,501,752,00

c{AM] {w/w)
c (A} (w/w)
Graf 1: Zavislost’ tvrdosti vyrobkov na Graf 2: Zavislost’ pH vyrobkov na
koncentracii amarantovej muky. koncentracii amarantovej muky.

Vplyv koncentracie amarantovej muky na tvrdost’ vyrobku je nelinedrna (graf €. 1). Hodnoty
tvrdosti dosahuji najvyssich hodnot pri obsahu amarantovej miuky (AM) 0,50 % (w/w) a 2,00
% (w/w). Minimalna tvrdost’ vyrobku bola dosiahnuta pri koncentracii AM 1,25 % (w/w). Je
zrejmy vplyv fosfore¢nanu na tvrdost vyrobku. Celkova tvrdost' vyrobku narastd so
zvysujucou sa koncentraciou fosfore¢nanu v recepture a to od 168 N — 220 N pre (A) cez 200
N — 318 N pre (B) po 222 N — 369 N pre (C).

Bolo pozorované celkové znizenie hodn6t pH vo vyrobku (graf ¢. 2), ato od 6,45 — 6,51 pre
(A) cez 6,16 — 6,25 pre (B) po 5,87 — 5,92 pre (C). Pouzity dihydrogéndifosforecnan sodny je
z chemického hl'adiska povazovany za kyslu latku, schopna odstiepit’ protony a tak prispiet’
k znizeniu hodnoty pH prostredia.

Straty varenim (cooking loss — CL) st pri produkcii mdsovych vyrobkov vyznamnym
technologickym parametrom vzhl'adom na potrebu udrzat vodu v systéme a zabranit
nadmernému Uniku ,,$tavy* spolu s chutovymi latkami, tukom a d’alSimi pri tepelnom
opracovani. Boli stanovené ako hmotnostny zlomok vylucitelného kvapalného podielu
z navazky vzorky. Z grafu €. 3 je zrejmé, ze straty varenim pre vyrobky (A) sa pohybuji od
7,39 % po 30,53 %. Priebeh krivky je nelinearny s vyskytom lokalnych maxim a minim.
Z predoslého vyskumu (Jokl, 2012, Long, 2012) je zrejmé, ze mleté misové vyrobky
s obsahom dihydrogéndifosfore¢nanu sodného vykazuji nizke straty varenim. Po pridavku
fosforecnanu do receptiry dochadza k prudkému znizeniu celkovych strat varenim (graf ¢. 3)
ato na 580 % - 7,99 % pre (B) 26,50 % — 7,59 % pre (C). Malé rozpitie tychto hodnot
naznacuje, Ze v pritomnosti fosforecnanu ma zvySujica sa koncentracia amarantovej muky vo
vyrobku len zanedbatel'ny vplyv na straty varenim.
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Graf 3: Zavislost’ strat varenim u vyrobkov na Graf 4: Zavislost’ vdznosti vody na
koncentrécii amarantovej muky koncentracii amarantovej muky

Vodovézné schopnosti mésa a miasovych vyrobkov st okrem strat varenim charakterizované
d’al$im parametrom, ato véznostou vody (water holding capacity — WHC). Pritomnost’
fosfore¢nanu sa prejavila znizenim celkovych hodnot WHC, ktorych intervaly boli 9,04 % -
10,29 % (A), 6,08 % - 9,26 % (B) a 7,01 % - 9,20 % (C).

Zaver

Vysledky prace uvadzaju vplyv pridavku amarantovej muky samostatne alebo v kombindcii
s dihydrogéndifosforecnanom sodnym na technologické vlastnosti jemne mletych mésovych
vyrobkov.

Literatara
Literatura je dostupna u autorov.

Kontaktna adresa: Maria Plikova, Ing., Ustav technologie potravin, Fakulta technologicka,
Univerzita Tomase Bati ve Zlin¢, Rimy 4046, 760 01 Zlin, Ceska Republika, m4 plskova@ft.utb.cz.

70



Sekce 1

Impact of vacuum frying on quality of potato crisps and frying oil

Bélkova Beverly, Capova Helena, Hradecky Jaromir, Haj§lova Jana

Institute of Chemical Technology Prague, Faculty of Food and Biochemical Technology, Department of Food
Analysis and Nutrition, Technicka 3, 166 28 Prague 6, Czech Republic

Summary

In the presented project, vacuum frying, as a new strategy for processing and preparing “healthier”
crisps, was studied. Two potato varieties (Saturna and Impala) were sliced and fried in rapeseed oil
under vacuum at a temperature of 125 °C and under atmospheric pressure at 165 °C. The content of
acrylamide (processing contaminant) and alkylpyrazine (providing specific flavor to fried snacks) was
determined in the fried crisps. The quality of the frying oil was analyzed for oxidized triacylglycerols,
triacylglycerol polymers and oxidized fatty acids. The obtained results showed that vacuum frying
significantly reduced acrylamide formation in potato crisps (by 96 — 98 %). Another benefit was the
reduced oxidation of the frying oil. The taste of vacuum and conventional fried crisps was evaluated
by assessors, who preferred conventional fried potato crisps since they better matched their
expectation associated with this type of snack, some of them appreciated “potato-like” flavor
dominating in vacuum fried crisps.

Keywords: vacuum frying; acrylamide; alkylpyrazine; oxidized triacylglycerols; triacylglycerol
polymers; oxidized fatty acids

Introduction

Deep fat frying is a very common and popular process to prepare e.g. crispy and flavored
potato crisps. However, during frying, potato crisps undergo many chemical reactions
including Maillard reaction resulting, besides of flavor compounds origination (e.g.
alkylpyrazines, also in formation of acrylamide, potential human carcinogen (Group 2A)
(IARC 1994), formed during the reaction of amino acid asparagine and reducing sugars
(glucose, fructose) as crucial precursors. In addition, the frying oil, which is absorbed by
potato slices, is affected by many chemical reactions like oxidation, polymerization,
hydrolysis etc. Some of these originated compounds may reduce the nutritional value of the
final product or even pose health hazard to consumers (Choe 2007). Many approach to
mitigate acrylamide, influence the nutrition value, taste, color and texture of the final product.
Besides that their applications were very time consuming and expensive. To minimize the
extent of undesirable thermally induced reactions, a new and unique technology vacuum
deep-fat frying process represents a conceivable option as it enables frying at lower
temperatures, thus improving the fried product safety and quality. This work was undertaken
with the aim of investigating the safety and sensory quality of the potato crisps fried under
vacuum and atmospheric pressure.

Material and Methods

Acrylamide content

Homogenized fried potato crisps were treated by the Quick, Easy, Cheap, Effective, Rugged
and Safety method (QUEChERS). For acrylamide quantification an isotope dilution technique
(*®Cs-acrylamide as an internal standard) was employed. The samples were analyzed by
HPLC/(+)ESI-MS/MS.

Volatile alkylpyrazines
The alkylpyrazine content was determined applying the Head Space SPME-MS.
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Determination of oxidized oil samples applying DART-HRMS

The oil samples were measured applying DART-orbitrap MS. Polar compounds were
extracted by diluting an oil sample with a mixture of methanol:water and manually shaken.
Non-polar compounds were extracted by diluting the oil sample with toluene.

Determination of triacylglycerol (TAG) polymers
The oil sample was diluted with tetrahydrofuran and desiccated with anhydrous sodium
sulphate and analyzed applying HP-SEC-RID.

Results and discussion

Optimizing frying conditions

The first part of the research was focused on optimizing vacuum and conventional frying
conditions. The more the frying lasts the more moisture evaporates and the activation energy
rapidly increases for acrylamide formation. Therefore a lower temperature (125 °C) was
tested under vacuum conditions and subsequently compared with the acrylamide content and
moisture content (should be less than 2% to avoid microbiological spoilage) in conventionally
fried potato crisps processed at 165 °C (Figure 1 and Figure 2). The sugar and asparagine
content was analyzed in both varieties (Saturna: 2.6 g/kg asparagine, 2.0 g/kg glucose, 1.3
o/kg fructose; Impala: 0.7 g/kg asparagine, 2.0 g/kg glucose, 2.1. g/kg fructose).
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Figure 1: Acrylamide content in potato Figure 2: Moisture content in potato crisps
crisps fried under two different conditions.  fried under two different conditions.

All potato crisps fried under both different conditions were yellow golden, crispy and suitable
to consume. Without any pre-treatments, the acrylamide content was possible to reduce by 96
to 98 %, respectively. It seems that vacuum frying can be used for any type of potato variety,
no matter what amount of reducing sugar and asparagine content the variety has. Ehling et al.
(2005) described, that volatile products of Maillard reaction like alkylpyrazines correlate with
acrylamide formation. This explains the differences observed in vacuum and conventionally
fried potato crisps. The samples were tested for the presence of 13 alkylpyrazines. The total
alkylpyrazine content in vacuum fried potato crisps (fried for 240 and 360 s) ranged from 21
to 284 ng/kg. Alkylpyrazines were not detected in 180 s vacuum fried crisps. Conventionally
fried crisps contained from 1698 to 75482 ng/kg. The amount of alkylpyrazines strongly
depends on the reducing sugar and asparagine content and the frying conditions. Sensory
evaluation of both types of crisps was done by 23 assessors. More preferred were
conventionally fried crisps due to their significant flavor. This finding should not be a
disadvantage as consumers get used to new healthier products.
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Investigation of the oil bath

The frying oil was totally heated for 17 hours under both frying conditions. Protonated
molecular triacylglycerol (TAG) ions [M+NHa4]* were observed in the region m/z 840-940.
New signals were observed in the range m/z 910-940. Their mass differed in [Jm/z 16, [Jm/z
32. These ions could apparently be linked to TAGs oxidation products. lon m/z 902.82
corresponded to non-oxidized triolein (O0O0), specific TAG in rapeseed oil. The increase of
ion mass to m/z 918.81 and m/z 934.80 corresponded to the incorporation of one or two atoms
of oxygen into the TAG molecule. Analogy determined was present linoleyldiolein (LOO,
m/z 900.80), palmityldiolein (POO, m/z 876.80) and dipalmitylolein (PPO, m/z 850.79). No
oxidized TAGs were observed in the fresh oil.

TAG polymers are degradation products of frying. The limit of TAG polymers (12-13%) is
considered as limiting in frying oils (Firestone 2004). This limit was not exceeded in the
vacuum heated oil even after 17 hours. The limit was exceeded in the conventionally heated
oil already after 11.5 hours.

Conclusion

The results showed that vacuum frying significantly reduced acrylamide formation in potato
crisps, typically by 96 — 98 % as compared to conventional processing. The other benefit of
this approach was the reduced oxidation of the frying oil i.e. reduced content of undesirable
transformation products moreover the respective oil bath could be used for more frying
cycles. It should be noted, however, that due to the lower temperature employed, the profile
of flavor compounds is changed as well. The taste of vacuum and conventional fried potato
crisps was also evaluated by a 23-member panel. Although most of assessors preferred
conventional fried potato crisps since they better matched their expectation associated with
this type of snack, some of them appreciated “potato-like” flavor dominating in vacuum fried
crisps (reduction of Maillard reaction, resulted in a limited formation of alkylpyrazines).
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Senzoricka kvalita biologicky kypreného bezlepkového peciva

Sensory quality of biologically leavened gluten-free bread

Masaiiikova Lucie, Kulhanova Sona, Dvorak Marek, BuresSova Iva

Ustav technologie potravin, Fakulta technologicka, Univerzita Tomdse Bati ve Zliné

Summary

The aim of this study was to evaluate the sensory quality of gluten-free bread made from five gluten-
free flours (amaranth, chickpea, quinoa, buckwheat and rice). The appearance and color of the crust;
appearance, texture and color crumb, elasticity of crumb, porosity of crumb, taste and smell, intensity
of odor and unpleasant taste and overall impression of the submitted samples were investigated. The
overall impression of amaranth bread was evaluated as the worst of all tested samples because of the
strong odors and unpleasant taste. Conversely, rice bread and buckwheat bread were evaluated as the
best of all tested gluten-free samples in the overall impression and preference test.

Keywords: gluten-free; bread; sensory quality

Uvod

Biologicky kypfené pecivo je nedilnou soucasti jidelnicku. Zakladni surovinou pro tyto
vyrobky jsou obiloviny, zejména pSenice a zito. Kvalita biologicky kypfeného peciva zavisi
na mnozstvi a kvalit¢ lepkovych bilkovin, které po smichéni s vodou vytvaii v prubéhu
hnéteni tésta gelovitou strukturu (lepek). Lepek mize diky svym unikatnim viskoelastickym
vlastnostem zadrzovat kypftici plyny uvoliiované kvasinkami, coz je zdkladem pro dosazeni
typické porovité textury biologicky kypfeného peciva (BureSovd a Lorencova 2013).
Nékterym konzumentim vSak mohou lepkové bilkoviny zptisobovat zdravotni komplikace a
tito 1idé jsou odkazani na konzumaci bezlepkovych potravin. Vzhledem k rostoucimu poctu
konzumentl trpicich lepkovou intoleranci celosvétoveé roste poptavka po bezlepkovych
pekatskych vyrobcich. Intenzivné se proto hleda latka, kterd je schopna funkéni vlastnosti
lepku nahradit (Anton a Artfield 2008, Dvorakova et al. 2012). Zakladnimi surovinami
pro vyrobu biologicky kypieného bezlepkového peciva jsou obiloviny jako proso, kukufice,
ryze a cCirok, a dale pseudoceredlie jako je pohanka, amarant a merlik. VyuZivaji se
také lusténiny, napf. cizrna, fazole, hrach a ¢ocka (Gallagher et al. 2004).

Cilem préce bylo vyhodnotit senzorickou kvalitu biologicky kyptené¢ho bezlepkového peciva
pfipraveného z amarantové, cizrnové, merlikové, pohankové a ryzové mouky. Jako kontrolni
vzorek bylo pouzito pseni¢né pecivo vyrobené standardizovanym postupem.

Material a metody

Amarantovd mouka byla zakoupena od spolecnosti Josef Vince Jihlava, cizrnové a ryzova
mouka byla dodana spolecnosti Natura Hustopece, merlikovd mouka od spole¢nosti ASO
zdravy Zivot Hranice. Pohankova mouka byla doddna Pohankovym mlynem Zdenék Smajstrla
Frenstat pod Radhostém. Jako kontrola byla pouzita pSenicna mouka hladka svétla T530
od spolecnosti Penam, a.s., Mlyn Kroméfiz.

Modelové vzorky biologicky kypieného bezlepkového peciva byly ptipraveny v laboratornich
podminkach. Sypké recepturni slozky (mouka 300 g, stl 1,5%, fepny cukr 1,86 % a kyselina
askorbova 0,005 %) byly smichdny s vodou podle farinografické vaznosti a Slehany v mixéru
(Spar Food Machinery MFG, Co., Ltd. Taiwan) po dobu 3+ 1 min. Poté bylo piidano
aktivované suSené drozdi (Lesaffre, Francie) a té€sto bylo Slehano dal§ich 6 +1 min. Té&sto
bylo nadavkovano do formiéek a ponechano fermentovat 20 &= 1 min pii teploté 30 +2 °C a
relativni vlhkosti 85 +5 %. Vykynuté tésto bylo peceno pfi teploté 180 £5 °C v zapatrené
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horkovzdusné peci po dobu 20+ 1 min. Senzorickda analyza byla provedena 20+4h
od upeceni. Kontrolni pSeni¢né peéivo bylo vyrobeno podle metodiky ICC standardu ¢. 131.

Pii senzorické analyze peciva byl posuzovan vzhled a barva kirky; vzhled, textura a barva
sttidy; pruznost stiidy; porovitost stfidy; chut’ a ving; intenzita pachli a pachuti a celkovy
dojem ptedlozenych vzorkl. Pecivo bylo hodnoceno podle pétibodové hédonické ordinélni
stupnice druhého druhu (stupenn 1: vynikajici, stupenn 5: nevyhovujici). Pomoci poradové
preferen¢ni zkousky byly vzorky sefazeny hodnotiteli od nejvice preferovaného k nejméné
preferovanému. Hodnoceni bylo provedeno 25 hodnotiteli na urovni vybrany posuzovatel dle
CSN ISO 8586-1. Statistické vyhodnoceni senzorické analyzy jednotlivych sledovanych
parametrii peciva bylo provedeno Kruskal-Wallisovym testem a poradova preferencni
zkouska byla vyhodnocena Friedmanovym testem. Oba testy byly provedeny na hladiné
vyznamnosti o = 0,05.

Vysledky a diskuze

Vysledky senzorické analyzy peciva prokazaly, ze hodnotitelé s 95% spolehlivosti nalezli
statisticky vyznamné rozdily mezi hodnocenymi vzorky peciva (Obrazek 1, 2). Cim vyssi
byla hodnota souctu potadi, tim htfe byl dany parametr hodnocen.
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Obrazek 1: Soucty poradi pro vzhled a barvu kirky; vzhled, texturu a barvu stfidy; pruznost
stiidy a porovitost stiidy.
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Obrazek 2: Soulty potfadi pro chut a vini; intenzitu pach a pachuti; celkovy dojem a
pofadovou preferencni zkousku.

Amarantové pecivo bylo hodnotiteli negativné hodnoceno téméet ve vSech sledovanych
parametrech. Jeho senzorickou kvalitu snizily piedevSim silné pachy a pachuti zptisobené
pfitomnosti hotkych antinutricnich latek (napf. saponind, fenoli, taninu a dalSich)
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(Palombini et al. 2013). Amarant proto nevyhovuje jako samostatna surovina pro vyrobu
peciva, ale lze predpokladat jeho uplatnéni ve smésich s bezlepkovou moukou nevyrazné
chuti a vin€. Cizrnova a merlikovd mouka je také mén¢ vhodnd, predevsim kvili horSimu
hodnoceni parametri chuti a viin€ a intenzité¢ pachu a pachuti, zvlasté v piipad¢ merlikového
peciva, kde je hotkd chut’ zplsobena pfitomnymi saponiny. Nicméné, ptidavek cizrnové a
merlikové mouky miize zlepsit texturni vlastnosti a zvysit nutricni hodnoty bezlepkového
peciva (Palombini et al. 2013, Yamsaengsung et al. 2012).

Nejvhodnéjsi surovinou pro vyrobu bezlepkového peciva byla vyhodnocena ryzova mouka.
Ackoliv ryzové pecivo bylo negativné hodnoceno v parametrech kurky a stfidy,
v parametrech chuti a viiné a intenzité pachi a pachuti se jako jediné z bezlepkovych vzorku
ptiblizilo kvalit¢ pSeni¢ného peciva. Ptrednosti peciva vyrobeného z ryzové mouky je
pfedevS§im neutralni chut' a viné bez vyraznych pachi a pachuti (Torbica et al. 2010).
Dalsi vhodnou surovinou je pohankova mouka, ktera byla pozitivné hodnocena v parametrech
stiidy, chuti a viné. Pohankova mouka v kombinaci s ryZovou moukou je velmi vhodnou
smeési pro vyrobu bezlepkového peciva (Torbica et al. 2010).

Zavér

Vysledky senzorické analyzy prokdzaly, Ze amarantova mouka neni vhodnd jako samostatna
surovina pro vyrobu bezlepkového peciva. Naopak velmi vhodnymi surovinami jsou ryzova a
pohankovd mouka. Pro zlepSeni texturnich a nutricnich vlastnosti bezlepkového peciva je
vhodny piidavek cizrnové a merlikové mouky.
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Summary

In the evaluation of quality parameters of food is most commonly used still method sensory analysis.
For obtaining objective results is necessary to have well trained team of evaluators, but there is still
the possibility of mistakes from subjective perception. New innovation in the evaluation of food is the
modern method of image analysis. This method use typical colour decriptor for recognizing colour
and shape of food products like sensory analysis but also using this method is very usefull for
assessment the quality of technology used in production of food, for evaluation of influence the raw
materials on the texture and colour of food. Advantage of this method is the high degree of objectivity,
elimination mistakes from subjective and high speed of each analysis. Development and application
image analysis in this study was directed to the evaluation of the structure of meat products. Image
analysis was developed also for evaluating the color and texture of bread. Adaptive Contrast Control
Program Structure and Object Analyser version 6.1 was counted size of the fat parts divided into three
categories: category 1 (up to 1,5 mm), category 2 (1,5 - 3 mm) and category 3 (3-6 mm). From this
categories was specified fat size coeficient (FS). Fat size coeficient was used for distinguish two
different technologies for preparing dry fermented meta product Polican. Based on the FS coefficient
was detected statistically significant difference between producers (p < 0,05).

Keywords: computer vision; food quality; fat; food structure

Introduction

Quality is a key factor for modern food industry because the high-quality of product is the
basis for access in todays highly competitive market. To satisfy the increased awareness,
sophistication and greater expectation of consumers, it is necessary to improved quality
evaluation of food products (Brosnan, 2002). As a rapid, economic, consistent and even more
accurate and objective inspection tool, image analyis methods have been used increasingly in
the food industry for quality evaluation purposes (Sun, 2000). Image analysis (computer
vision) is include between instrumental methods, which have admittedly many advantages
including repeatability and reproducibility ,simple and fully automated process, high speed of
one analysis, simple interpretting of results and low cost for one analysis in large group of
samples analyzed (Ingr, 1997). In the methods of image analysis is the image perceived by
special algorithms, which are used to classify and measure selected objects (Brosnan, 2002).
The process of image analysis depend on the selected parameter of object which is the subject
of interest (Lukas, 2008).

Johnston (2000) states that using the colours as a descriptors can be the structure of the meat
product successfully evaluate. Verifying the applicability of image analysis for analysis of fat
in meat and carcases were also examined by the authors McDonald and Chen (1990), Gerrard
et al. (1996), and Chmiel Dasiewicz (2009), and Chmiel et al. (2011). Image analysis was also
an effective tool for evaluating fresh pork colour, for poultry classification, practical for beef
grading, classify beef carcass in the slaughter industry (Cheng-Jin Du, 2006). Stien, (2007)
states using image analysis for sorting salmon fillets by quality could involve quantifying
characteristics such as fat content, shape and colour. Texture is a rich source of visual
information and is a key component in image analysis (Nektarios, 2010).
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The aim of this study is to introduce the development and implementation of this method in
practical use in the evaluation of food of animal origin. Practical use of image analysis and
the results are demonstrated on the assessment of structure mosaic dry fermented meat
products Poli¢an. There was monitored the fact, if is it possible by this method distinguish
two different production technologies for dry fermented meat products Poli¢an. The size of fat
part in the picture was used as a criteria for assessing the structure of mosaic dry fermented
meat products Polic¢an.

Materials and Methods

The subject of the evaluation were two groups of products dry fermented meat products
Poli¢an which were bought in the supermarket. In the first group (group A), the products were
produced with the technology of bowl cutter , in the second group (group B) were products
produced using meat cutting head with stuffer. Since each producer were evaluated 3 batches.
Samples for the analysis structure of the mosaic were sliced in the circular shape and
converted into digital form using a Canon EOS 450D with constant light intensity 1060 Ix
(lux). The digital images of Poli¢an were processed and analyzed by the program Adaptive
Contrast Control Structure and Object Analyser version 6.1 (ACC Sofo, 2002). Image
analysis included reducing the image size from 100 % to 50%. Median filter was used for
better distinguish the boundaries of the fat particles since background of image. The image
segmentation labeled fatty part of the picture and after segmentation was made
a mathematical decomposition of conjuct objects.

Adaptive Contrast Control Program Structure and Object Analyser version 6.1 (ACC Sofo,
2002) counted size of the fat parts. The sizes of fat particles were divided into three
categories: category 1 (up to 1,5 mm), category 2 (1,5 - 3 mm) and category 3 (3-6 mm). The
results were processed in Minitab. For statistical evaluation was used Mann-Whitney test for
the detection of the difference between the applied technology by producers.

Results and Discussion

Important fact in the production of dry fermented meat products Polican is size of the fat
particles in the range 1,5 - 3 mm. For this purpose was calculated coefficient FS (fat size),
which can determine whether exist the difference between the manufacturers in this category.
FS coefficient was calculated based from the total number of fat particles for each category.
The division into categories and the total number of fat particles is shown below in Graph 1.

9000 -
® 8000 -
(V]
o 7000 -
E 6000 -
Qo
- i
s 5000
b 4000 -
S
2 3000 -
E 2000 -
4
1000
0 T T T T T T
producer A B A B A B
to 1,5 mm 1,5-3 mm 3-6mm

Graph 1: Total number of fat particles for the producers.
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Based on the FS coefficient was detected statistically significant difference between producers
(p < 0,05). Using image analysis was possible to distinguish from one another two different
technologies. The criterion of the size of the fat particles were chosen with regard to the
structure of the mosaic, where is this size very advisable.

Conlusions
As part of this work has been used image analysis in order to determine whether can be used
image analysis to assess the production technology dry fermented meat product Polican.

For this purpose were selected samples which representing two different technologies for the
finalisation the mosaic dry fermented meat product Poli¢an (technology of bowl cutter and
cutting head with stuffer). In this study was created FS (fat size coefficient) that takes into
account the size of the fat particles of 1,5 - 3 mm, which is a desirable for high quality of
mosaic. This coefficient was used to assess these two technologies. Using Mann-Whitney test
was determined statistically significant difference between the products of groups A and B.
Using image analysis was verified for further study in this topic.
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Summary

The objective of our work was to evaluate the effect of the age of pheasant chicks (Phasianus
colchicus) on contents of groups of fatty acids in whole pheasant bodies fattened up to the age of 118
days. In the course of the experiment, the required number of pheasants was randomly selected for
analysis in regular 10-day intervals. After one-day fasting, pheasants were stunned and thereafter
their whole bodies were homogenized. Samples were analyzed for the content of fatty acids using a
gas chromatograph GC 2010. The age of pheasant chicks had a significant effect on the content of
fatty acids. Significant changes in the proportion of fatty acid groups were recorded mainly at 20, 40
and 60 days of age. By 20 days of age the proportion of monounsaturated fatty acids decreased
considerably in relation to the increase in polyunsaturated fatty acids content. From day 40, the
monounsaturated fatty acids content increased gradually till the end of fattening, whereas the reverse
trend occurred in the saturated fatty acids content in this period.

Keywords: pheasants; fatty acids; intensive rearing; 10-day period

Uvod

Maso volné Zijicich zvifat je vhodnym zdrojem bilkovin, mastnych kyselin (FA), vitamini a
stopovych prvkil (Nuernberg et al. 2009). Bazanti maso ptfedstavuje, zejména diky vysokému
obsahu ngkterych proteini a nizkému obsahu tuku s vy$§im zastoupenim esencialnich
mastnych kyselin, velmi cenénou potravinu, kterd diky své nutri¢ni hodnoté ptedci 1 maso
brojlerovych kuftat (Strakova et al. 2006). Problematikou vlivu veéku na stravitelnost mastnych
kyselin u brojlerovych kutat se zabyvali Zelenka et al. (2003). Tito autofi dosli k zavéru, ze
vlastni v€k kufat hral velmi vysoce prikaznou roli ve stravitelnosti nasycenych mastnych
kyselin (SFA), mononenasycenych mastnych kyselin (MUFA) a také polynenasycenych
mastnych kyselin (PUFA). Obsahem FA se také zabyvali Poureslami et al. (2010). Tito autofi
zjistili, Ze vliv véku na zastoupeni mastnych kyselin u brojlerovych kutat byl nepatrny.
Cilenym hodnocenim obsahu FA v téle bazantli v pribéhu ristu se v§ak doposud v dostupné
literatui'e nikdo exaktné nezabyval.

Proto cilem na$i prace bylo zhodnotit vliv véku bazantich kufat na zastoupeni skupin FA
Vv celych télech bazantii vykrmovanych do véku 118 dnt.

Material a metody

Pokus probihal v akreditované experimentalni staji Ustavu vyzivy zvifat a Ustavu
zootechniky a zoohygieny FVHE VFU Brno, kde byla bazanti kutata ustajena na hlubokeé
podestylce s kontrolovanym rezimem prostiedi. V experimentu bylo pouzito 232 kurat
bazanta obecného (Phasianus colchicus). Bazanti byli umisténi do ustajovacich boxi (plocha
7 m?), ve kterych byly po dobu prvych 14 dnii umistény ochranné kruhy. Teplotni rezim byl
na zacatku experimentu 31 °C, postupné dochdzelo ke sniZzovani teploty o 2 °C tydné az na
teplotu 21 °C. Svételny rezim byl po celou dobu vykrmu neménny - 23 hodin svétla a 1
hodina tmy. V pribéhu celého vykrmu byla bazantim podavana ad libitum voda a krmné
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smési. Celkem byly pouzity 3 kompletni krmné smési (KS), a to kompletni krmné smés KSs
do 15. dne veku, KSg do 30. dne veéku a KSf do konce vykrmu (118. den).

V prabéhu experimentu byl v desetidennich intervalech (1., 10., 20., 31., 40., 49., 60., 70.,
80., 90., 101., 110. a 118. den véku) ndhodné¢ vybran pozadovany pocet bazantii. V ramci
odbéru €. 1 az 4, bylo z celkového poctu bazantich kurat ziskdno vzdy 5 vzorkl k analyzam.
Konkrétné bylo pouzito u 1. odbéru (1. den véku) 75 kurat, u 2. odbéru (10. den veku) 40
kutat, u 3. odbéru (20. den véku) 25 kurat a u 4. odbéru (31. den véku) 10 kurat. V 5. odbéru
(40. den veku) bylo pouzito 10 bazanti po 1 individualnim vzorku. Od 6. odbéru (49. den
veku) pak doslo k ziskani 9 individualnich vzork.

Po jednodennim vyla¢néni byli bazanti omraceni uderem do hlavy a usmrceni vykrvenim.
Nasledné byla cela t€la bazant vcetné peti, klize, vnitinosti, kosti a krve homogenizovana.
Tuk byl pfed vlastni analyzou vyextrahovdn ze vzorku pomoci rozpoustédla. Poté byla
provedena transesterifikace FA ve vzorku. FA byly pfevedeny na methylestery a byly
stanoveny na plynovém chromatografu GC-2010. Jako mobilni faze byl pouzit nosny plyn
He, a stacionarni fazi byl polyethylenglykol. Hodnoty byly piepocitiny na obsah FA ve
vzorku v %.

Vysledky a diskuze
Vliv véku na zastoupeni skupin FA v celych télech bazantl je uveden v tabulce 1.

Tabulka 1: Primérny obsah jednotlivych skupin FA v celém téle bazant s ohledem na jejich
vék (%).

Vék (dny)
Skupina 1 10 20 31 40 49 60 70 80 90 101 110 118 p
SFA 35,81 34,13 39,67 36,12 37,89 36,96 32,66 32,65 32,21 31,39 33,12 32,89 34,09 .«
MUFA 50,97 36,41 2157 36,84 3550 34,43 37,39 38,59 41,10 42,75 4505 4545 4577 .«
PUFA 13,20 29,49 38,76 27,05 26,61 28,61 2995 28,76 26,69 2586 21,83 21,66 20,13 .,

PUEA/SEA 037 086 098 075 070 078 092 088 083 08 066 066 059 .

né 12,38 25,98 31,70 24,56 24,35 2594 26,30 25,64 23,77 22,95 19,47 1920 17,92 ..
n3 082 351 706 249 227 268 365 312 292 290 236 246 221 ..
n6/n3 1520 744 450 990 1083 1006 7,36 830 819 792 825 781 813 .«
** P <(0,01.

Z vysledkll naSi prace je patrné, Ze vyznamné zmény Vv zastoupeni skupin FA byly
zaznamenany ve 20., 40. a 60. dni véku bazantich kutat. Do 20. dne véku se podil MUFA
vyrazné snizil, coz soucasn¢ souviselo s vyraznym zvySenim obsahu PUFA, pficemz velmi
vyrazné se pak snizil pomér n6/n3. Mimoto, obsah SFA se zvysil pouze nepatrné€ a od 20. do
40. dne byl pak téméi vyrovnany. U obsahu MUFA doslo oproti pfedchozimu obdobi ke
zvySeni, coZ naopak vyvolalo snizeni zastoupeni PUFA s tim, Ze pomér n6/n3 se vyrazné
zvysil. Od 40. dne se obsah MUFA postupné zvySoval az do konce vykrmu, pficemz opacny
trend nastal v zastoupeni SFA (s vyjimkou v 118. dnu). V pfipadé obsahu PUFA, doslo k
zvyseni jejiho obsahu od 40. do 60. dne, s naslednym neustalym pozvolnym poklesem az ke
konci vykrmu. Pomér n6/n3 pak mirné klesal k 60. dni a poté se jiz vyrazné¢ nemeénil.
Komprda et al. (2002) hodnotili vliv véku na obsah FA v kriitim mase v obdobi od 70. do

83



Sekce 2

175. dne veku. Tito autofi zjistili, ze vlivem v€ku se obsah MUFA zvysil a naopak obsah
PUFA snizil, coz koresponduje s vysledky naSeho experimentu. Podobné Poureslami et al.
(2010) uvadeji, ze s vekem se snizoval obsah n3 a n6 PUFA vriznych castech téla
brojlerovych kutat. Na druhou stranu, Baeza et al. (2000) zjistili, ze v€k nem¢l vliv na obsah
SFA a MUFA v kachnim mase do 90. dne v€ku. Hodnocenim stravitelnosti FA pfi vykrmu
brojlerovych kutat do 42. dne véku se zabyvali Zelenka et al. (2003). Tito autoii zjistili, ze
stravitelnosti vSech SFA a MUFA (s vyjimkou C20:1 n-9) se prikazné snizovaly od 9. do 42.
dne Zivota, pfiCemz stravitelnost PUFA byla v tomto obdobi vyssi nez u SFA 1 MUFA. Tato
zjisténi do jisté miry koresponduji s naSimi vysledky obsahu FA do 20. dne véku bazantich
kuftat.

Zavér

Vék bazantich kufat mél signifikantni vliv na obsah vSech FA. Z vysledkll nasi studie je
ziejmé, ze vyznamné zmény v zastoupeni skupin FA byly zaznamenany ve 20., 40. a 60. dni
véku bazantich kurat. Do 20. dne véku se podil MUFA vyrazné snizil, coz soucasné souviselo
s vyraznym zvySenim obsahu PUFA. U obsahu MUFA doslo oproti pfedchozimu obdobi ke
zvySeni, coz naopak vyvolalo snizeni zastoupeni PUFA. Od 40. dne se obsah MUFA
postupné zvySoval az do konce vykrmu, kdyZz opaény trend nastal v zastoupeni SFA.
Vysledky ukazuji na rozdilnou schopnost bazantli vyuzivat FA béhem jejich rastu.

Podékovani
Studie byla finan¢né podpoiena projektem IGA VFU Brno 31/2013/FVHE.
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17p-estradiolem modifikované liposomy jako nanotransportér pro antisense
terapii ER+ rakoviny prsu — in vitro studie s MCF-7 nadorovou linii

17p-estradiol doped liposomes as novel delivery system for antisense
therapy of ER+ breast cancer — in vitro study on MCF-7 cell line
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Summary

The present study shows the proposal and application of delivery system for antisense
oligonucleotides against mRNA encoding estrogen receptor proteins o and . The delivery system
composed of cationic liposome envelope carries 17p-estradiol (E>) in its structure. Using MCF-7 cells,
it was revealed that the treatment with liposomes may decrease MCF-7 proliferation. Using qRT-PCR
it was shown that MT1A, Nf-xBI, K-ras, but not TFF1 genes may be down-regulated using E»-based
liposomes. Further indicators of oxidative stress (metallothionein, glutathione, malondialdehyde) were
determined to obtain the information about treatment efficiency. Based on obtained data, we suggest
that E,-based liposomes offer sufficient transfer efficiency (concentrations of ASOs 1; and 10 uM),
and, moreover, due to affection of Nf-xB1, MT and GSH the tumorous cells can be chemosensitized to
increase the treatment success rates.

Keywords: estrogen receptor; glutathione; liposome; delivery; malondialdehyde; metallothionein

Uvod

Casta resistence nadorovych bundk & vysoka toxicita 1é¢iv, rapidné snizujici jejich
terapeuticky index vede k hleddni dalSich potencionalnich zbrani, efektivnich v lécbé
malignich tumort [1]. Antisense oligonukleotidy (ASOs) down-reguluji expresi cilové
molekuly tvorbou duplexu s jeji kodujici mRNA. Ackoliv ASOs vykazuji velky aplikaéni
potencidl, hlavni problém nastava pii jejich transportu. ASOs jsou snadno degradovany
vSudypfitomnymi nukledzami a jejich fyzikalné-chemicka povaha znesnadiiuje prichod
membranami [2]. Tato studie zaméfena na syntézu a aplikaci kationickych liposomd,
nesoucich 17p-estradiol (E2) ve své lipidové dvojvrstvé. Liposomy obsahovaly antisense
sekvence proti transkripénim faktorim 17f-estradiolu - estrogen receptoru o (ERa) a B
(ERB). Pro pozorovani vlivu ASOs na proliferaci, genovou expresi a genezi indikatort
oxidac¢niho stresu byla zvolena buné¢na linie MCF-7.

Material a metody

Antisense oligonukleotidy

Ve studii byly pouzity ASOs (ERa: 5- GACCATGACCATGACCCT-3"; ERp: 5'-
TGTGCCTGGCTAGAGATC-3"), potizeny od Sigma-Aldrich (St. Louis, MO, USA).

Syntéza liposomu

100 mg cholesterolu, 100 mg sodné soli 1,2-dioleoyl-sn-glycero-3-fosfo-rac-(1-glycerolu) a
100 mg fosfatidylcholinu bylo rozpusténo v 4.5 ml chloroformu. Po odpateni chloroformu se
vytvofil tenky lipidovy povlak. Pro enkapsulaci byly pouzity 2 ml smési 17p-estradiolu (7
pg.ml) a ASOs (1 uM). Po homogenizaci a zahiati byly vzorky filtrovany v Britton-
Robinsonoveé pufru (pH = 10) pomoci Amicon 3K (Millipore, Billerica, MA, USA).
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Izolace RNA a qRT-PCR genit MT1A, K-Ras, Nf- kB1 a TFF1

Pro izolaci RNA byl pouzit High pure total-RNA isolation kit (Roche, Basel Switzerland).
Transkripce RNA (600 ng) byla provedena pomoci cDNA synthesis kitu (Roche, Basel,
Switzerland). Pfipravena ¢cDNA 20 ul byla analyzovana na LightCycler 480 real-time PCR
(Roche Applied Science, Basel, Switzerland). Pro g-PCR byly vybrany geny MT1A, K-Ras,
Nf- kB1 a TFF1. Pro standardizaci byl determinovan také gen pro S-actin.

Proliferacni analyza (real-time cell-based assay)

Real-time cell-based assay XCELLigence (Roche and ACEA, San Diego, CA, USA) byl
pouzit pro evaluaci antiprolifera¢nich G¢inkti ASOs v liposomech. Impedancni experimenty
probihaly 65 hodin a vysledky byly vyjadieny jako zivotaschopnost MCF-7 bunék v Case.

Analyza indikatorii oxidativniho stresu

Oxidativni stres byl determinovan v MCF-7 butikach po aplikaci liposoml. Analyzovan byl
metalothionein pomoci diferenéni pulzni voltametrie (Metrohm, Herissau, Switzerland),
malondialdehyd pomoci spektrofotometru BS-400 (Mindray, Shenzhen, China) a také
glutathiony (oxidovany a redukovany) pomoci HPLC-ED (ESA, Chelmsford, MA, USA).

Vysledky

Antiproliferacni ucinky ASOs v liposomech

Jak lze vidét na Obrazku 1A kontrolni liposom, neobsahujici ASOs zptsoboval zvyseni
proliferace MCF-7, a to diky pfitomnosti E2 v lipidovém obalu. Nejvyssi antiprolifera¢ni efekt
byl pozorovan u ASOs proti ERa (Obr. 1B). ASOs proti ERB neméli zadny efekt (Obr. 1C).
Smés (0.5 + 0.5 uM a 5 + 5 uM) obou a ASOs piekvapivé zpiisobil snizeni proliferacnich
vlastnosti MCF-7.
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Obrazek 1: Efekt ASOs (1 uM — Seda kiivka, 10 uM — Cerna kiivka) enkapsulovanych
v liposomech na MCF-7, vyjadieny jako antiproliferacni efekt (A) liposomi bez ASOs (L1);
(B) liposomit s ASOs ERa (L2); (C) s ASOs Erf (L3) a (D) s ERa i B (L4). Vyjadfeni efektu
ASOs na (E) pomér glutathionti, (F) na hladinu metalothioneinu a (G) na hladinu
malondialdehydu. Cislo uvedené pod typem liposomu vyjadiuje koncentraci RNA obsazené
Vv transportéru. U L1 zZddna RNA obsaZena neni, proto byl pouzit adekvatni objem liposomi
(0; 90; 900 pl), standardizovan na obsah Ez v membrang.
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Efekt antisense terapie na hladinu indikatoru oxidativniho stresu

V souladu s vysledky antiprolifera¢ni aktivity, nejvyssi efekt byl pozorovan u liposomu L2
(ASOs ERa). Jak 1ze vidét, liposomy L2 zpiisobovaly pokles poméru GSH:GSSG (Obr. 1E),
pokles hladiny metalothioneinu (Obr. 1F), v zavislosti na davce ASOs (10 uM ASOs
zpusobila pokles hladiny metalothioneinu o 0.95 ug na 1 ml celkového proteinu). Déle byl
také pozorovan pozitivni efekt na hladinu malondialdehydu (Obr. 1G). Liposom L1, stejné tak
jako liposom L3 pusobil spise jako iniciator vzniku oxidativniho stresu. Aplikace liposomu
L4 vykazovala klesajici trend pii analyze metalothioneinu (Obr. 1F) a malondialdehydu (Obr.
1G). Na pomér glutathiond neméla aplikace L4 pozitivni vliv.

Efekt antisense terapie na genovou expresi

Genova exprese kvantitativné potvrdila pozitivni efekt liposomu L2 (ASOs ERa), kde se
zvySujici se koncentraci byl zaznamenan pokles vSech genti (MT1A, Nf-xkB1, K-ras), kromé
TFF1. Po pouziti L2 (ASOs ERp) byla pozorovana over-exprese vSech gent, stejné jako pii
aplikaci kontrolniho liposomu L1. Liposom L4 mél jen maly efekt na regulaci vybranych
gend.

Diskuze

Aplikace liposomtl bez ASOs (L1) zpiisobuje jak narust proliferace, zvySeni oxidativni stresu,
tak nezadouci over-expresi protoonkogenii a transkripénich faktord. Tento jev je zptisoben
samotnou piitomnosti Ep, ktery jako ligand ER proteinli spousti jejich aktivitu [3]. Bylo
ukéazano, ze pritomnost E» zefektiviiuje prostup ASOs do bunék pravdépodobné interakci
S membranou, ¢imZ jsou naruSeny jeji vlastnosti. Navic bylo ukdzano, Ze ASOs ERa maji
velky potencial ptsobit antiproliferativng, snizovat expresi gentl i hladinu oxida¢niho stresu.
Role proteini ERP v rozvoji rakoviny je stale jeSté otazkou. Ukazuje se, Ze tyto proteiny jsou
pravdépodobné dulezité signalni molekuly inhibujici proliferaci a spoustéjici apoptdzu. Nase
vysledky blokace ERP ukazuji, Ze tvorba duplexu s jejich mRNA vede ke zvySeni proliferace,
exprese genti a tvorby oxidac¢niho stresu. Proto lze fict, ze hladina ERP je pro regulaci
nadorovych d&l zasadni a inhibice je nutna jen v piipadé¢ ERa. Dal$im benefitem plynoucim
z aplikace ASOs ERa je, Ze jsou schopny chemosensitizovat nador diky snizeni hladiny GSH,
metalothioneinu a genu Nf-xB1, tvofici resistenci proti cytostatikim.

Zavér

Nami ptipravené liposomy mohou slouzit jako vhodny transportérovy systém, vyuzitelny pro
antisense aplikace. Z vysledki vyplyva, Ze transfekce probihd u nizkych koncentraci ASOs.
Navic byla nami navrZena sekvence (ASOs ERa), kterd vykazuje velmi pozitivni efekt na
bunécnou linii MCF-7.
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Wastewater as source of musk fragrances
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Summary

This study was focused on determination of selected musk compounds in real samples of wastewater
(influent and effluent) from wastewater treatment plant (WWTP) Brno-Modrice (Czech Republic).
Four representatives of linear musk compounds (dihydromyrcenol, cyclohexylethylacetate, arofir,
cyclacet/jasmocyclen) were selected for the monitoring. At first, optimization of selected method was
performed and then this method was used for the determination. Analytes were isolated from samples
by solid-phase microextraction (SPME). The identification and quantification of analytes was carried
out by gas chromatography — mass spectrometry (GC-MS).

Keywords: musk compounds; wastewater; SPME; GC-MS

Introduction

Musk compounds, as a new type of emerging contaminants, are widely used as fragrance
additives in a vast array of scented consumer products, including perfumes, lotions, soaps,
shampoos, deodorants, air fresheners and cleaning products. After usage, about 77 %
of synthetic musks are drained into the sewer system and followed enter the wastewater
treatment plants (WWTPs). Without complete removal, the synthetic musk compounds
in WWTPs contaminate the environment with the discharge of effluents into lakes and rivers
(Hu etal., 2011).

In wastewater treatment processes, sorption and biodegradation play a considerable role
in the removal of synthetic musk compounds. The reported removal efficiencies are in range
from 50 to 90 %, because the synthetic musk compounds concentrations can vary widely,
depending on the size of the treatment plant, the size of the population served, the types
of waste (domestic, industrial, commercial) and the treatment methods employed (Lee et al.,
2010).

Due to their extensive use, musk compounds have become ubiquitous in the environment,
and they are prevalent in surface water, raw sewage, sewage effluents, sludge, suspended
particulate matter and sediment. Synthetic musks have also been measured in biota living
in contaminated aquatic environment (Shek et al., 2008). Synthetic musks are lipophilic,
persistent chemicals, bioaccumulate in the aquatic environment and can be detected (in low
concentrations) in indoor air and dust. Synthetic musks are found in human adipose tissue,
breast milk and blood (Hutter et al., 2009).

Material and Methods
For this study four musk compounds belong to the group of linear musk compounds were
chosen: dihydromyrcenol, cyclohexylethylacetate, arofir, cyclacet/jasmocyclen.

Concentrations of selected musk compounds were measured in the influent and effluent
of wastewater treatment plant Brno-Modfice. Real wastewater samples were taken
in September 2013. Each sample was obtained as a mixed 24 hour sample. In total, 10 mixed
samples from the influent and 10 mixed samples from the effluent were analysed.

The SPME fibres used were coated with polydimethylsiloxane/divinylbenzene (PDMS/DVB)
at 65 um film thickness and housed in manual holder. Vials of total volume 22 mL were used
for SPME extraction, in each always 3 g of NaCl were placed in advance and 14 mL

90



Sekce 3

of undiluted and non-filtered sample of wastewater were added afterwards. A head-space
(HS-SPME) mode was used for extraction. Samples were immersed into the water bath
at 65 °C for 5 min to equilibrate before SPME insertion. The samples were maintained under
controlled agitation with an electromagnetic stirrer (900 rpm). Vapour adsorption time was
30 min. After the exposure time, the fibre was inserted into the GC injector for analysis.
For quantification, the standard addition method was used.

GC conditions were as follows: injector in splitless mode at 250 °C; constant flow rate
of carrier gas (He) 0.8 mL.min, oven temperature program: 3 min at 50 °C, first ramp
15 °C.min? to 110 °C, second ramp 5 °C.min to 165°C, 9 min at 165 °C, third ramp
30 °C.min to 280 °C, 1 min at 280 °C. The total analysis time for one GC run was 32 min.
The ion source and quadrupole temperatures were kept at 230 °C and 150 °C respectively.
Quantification was carried out under following conditions: electron ionisation at 70 eV,
selected ion monitoring mode: m/z 59 (123) for dihydromyrcenol, m/z 81 (110)
for cyclohexylethylacetate, m/z 71 (183) for arofir, m/z 66 (192) for cyclacet/jasmocyclen.

Results and Discussion

In the first phase of the study, analytical procedure for determination of linear musk
compounds in wastewater samples was optimized. Repeatability of the used method was
calculated for individual musk compounds and expressed as a relative standard deviation
(RSD). The values of RSD, LOD and LOQ for all monitored analytes are shown in Table 1.

Table 1: Characterization of SPME method coupled with GC-MS.

Analyte RSD [%] LOD [ug.LY] LOQ [ng.L1]
Dihydromyrcenol 2.28 0.0018 0.0061
Cyclohexylethylacetate 1.69 0.0004 0.0014
Arofir 2.50 0.0005 0.0018
Cyclacet/Jasmocyclen 9.57 0.0002 0.0008

All four target analytes were found in the influent and also in the effluent from WWTP Brno-
Modtice. Dihydromyrcenol showed the highest concentrations in the influent, 174.6 pg.L*t
on average.

Table 2: Minimum and maximum values of concentrations of the studied musk compounds.

Influent [png.L] Effluent [pug.L™?]
Analyte — - — -
Minimum Maximum Minimum Maximum
Dihydromyrcenol 63.16 312.0 0.051 0.102
Cyclohexylethylacetate 0.035 0.205 0.007 0.022
Arofir 0.221 1.848 0.025 0.043
Cyclacet/Jasmocyclen 0.136 0.501 0.018 0.118

Ratio of particular analyte concentrations at sewage treatment plant effluent and influent
determine the removal efficiency of this compound during wastewater cleaning process.
Satisfactory removal efficiencies of linear musks (from 70.09 to 99.94 %) could be due
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to the good biodegradability of these compounds. For that reason, we can claim that linear
musk compounds will continue to replace more problematic nitro and polycyclic musk
compounds significantly.

Occurence of the musks in the effluent

B Dihy dromyrcenol

8 Cy clohexylethylacetate

OArofir

O Cyclacet/Jasmocy clen

Figure 1: Proportional representation of studied linear musk compounds in the effluent
from WWTP Brno-Modfice.

Conclusion

In this study, we evaluated the influence of the WWTP Brno-Modfice on water ecosystem.
We were focused on linear musk compounds which belong to relatively new persistent organic
pollutants. This study confirms that SPME coupled with GC-MS system is a very sensitive
method which can determine the presence of musks in wastewater at very low concentration
levels. The values of the overall removal efficiencies of synthetic musks from the wastewater
in the WWTP show that effluent from WWTP is the primary source of musk compounds
in the environment.

Acknowledgements
The study was prepared with the financial support of the project IGA VFU Brno No. 21/2013/FVHE.

References
HU, Z.; SHI, Y.; CAIl, Y. Concentrations, distribution and bioaccumulation of synthetic musks
in the Haihe River of China. Chemosphere. 2011, vol. 84, pp. 1630-1635.

HUTTER, H. P.; WALLNER, P.; MOSHAMMER, H.; HARTL, W.; SATTELBERGER, R,
LORBEER, G.; KUNDI, M. Synthetic musks in blood of healthy young adults: Relationship
to cosmetics use. Science of the Total Environment. 2009, vol. 407, pp. 4821-4825.

LEE, I. S.; LEE, S. H.; OH, J. E. Occurrence and fate of synthetic musk compounds in water
environment. Water Research. 2010, vol. 44, pp. 214-222.

SHEK, W. M.; MURPHY, M. B.; LAM, J. C. W.; LAM, P. K. S. Polycyclic musks in green-lipped
mussels (Perna viridis) from Hong Kong. Marine Pollution Bulletin. 2008, vol. 57, pp. 373-380.

Contact address: Petra Komarkova, Mgr., Department of Ecology and Diseases of Game, Fish
and Bees, FVHE VFU Brno, Palackého ti. 1/3, 612 42 Brno, H11470@vfu.cz.

92



Sekce 3

Occurence of selected bisphenols in surface water

1Tesafova Simona, 1?Vavrova Milada, \Charvatova Michaela

'Faculty of Veterinary Hygiene and Ecology, University of Veterinary and Pharmaceutical Sciences Brno
2Faculty of Chemistry, Brno University of Technology

Summary

Bisphenols are frequently monitored residues of polycarbonate plastics and epoxide resins not only in
the environment. The most observed representative of this group is bisphenol A (BPA). These
substances are monitored worldwide in various environmental compartments, especially in aquatic.
The study follows the previous work was focused on the optimization of direct solid phase
microextraction (SPME) as isolation methods for the determination of bisphenol A, bisphenol A
diglycidyl ether and bisphenol F by using gas chromatography/mass spectrometry (GC-MS) and
application of this method for analysis of selected bisphenols in surface water. Three methods with
specific conditions separately for each analyte were optimized. Samples collected from selected rivers
and smaller watercourses in the Czech Republic were subsequently analysed by using of optimized
methods.

Keywords: bisphenol A; bisphenol A diglycidyl ether; bisphenol F; solid phase microextraction; gas
chromatography; mass spectrometry

Introduction

Bisphenols belongs to the hydroxy group of phenols. Bisphenols are used to the manufacture
of polycarbonate plastics and epoxy resins therefore belong to the significant residues of these
materials in the environment. These substances are monitored worldwide in various parts of
the environment, especially in water. Among the most frequently observed bisphenols we can
include bisphenol A, bisphenol F and their derivatives, and currently also bisphenol S (Liao et
al., 2012).

Bisphenol A has been found in a range of objects that we are constantly surrounded in
everyday life. Bisphenol A is content of polycarbonate plastics, so we can encounter it in
many products such as plastic car interiors, plastic dish for food storage, in baby bottles in
past and many other plastic products. It is also used in epoxy resins as an antioxidant, so it can
be found on the surface layers of cans. According to the results of many studies that have
shown carcinogenic, mutagenic and endocrine effects of this substance, as well as the
legislative restrictions BPA began to be replaced by like substances such as bisphenol F and
bisphenol S. These analytes are getting into the environment from all of these materials and
the most affected environmental components are surface waters (Ji et al., 2013, Liao et al.,
2012, Murray et al., 2007, Vandenberg et al., 2007).

The aim of this work was optimize isolation method using direct solid phase microextraction
followed by gas chromatography-mass spectrometry for the determination of bisphenol A,
bisphenol A diglycidyl ether and bisphenol F. These optimized methods were validated and
subsequently used for the determination of selected analytes in rivers and smaller
watercourses at different locations in the Czech Republic.

Material and Methods

The study was focused on the optimization of individual SPME isolation methods for the
determination of bisphenol A, bisphenol F and bisphenol A diglycidyl ether using GC-MS
and application of this method on analysis of selected bisphenols in surface waters in the
Czech Republic. In order to achieve an overall monitoring, 27 samples from surface flows in
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several cities and towns were collected from the whole country. Overview of samples and
observed concentration of selected analytes in these samples are listed in Table 1.

It has been shown from previous work that each of bisphenols had variable response to
various parameters, therefore the SPME such isolation method chosen for subsequent analysis
by GC-MS has been optimized for each of the selected analytes. In total, three methods were
optimized. SPME has been always carried out under the same conditions, see previous work
(Tesatova, 2011). Following effects were monitored: type of fiber, mixing the sample before
sorption and during the sorption, actual mixing time, time of sorption, heating of the sample,
pH adjustment, addition of NaCl and derivatization.

Two standard solutions with concentration of 10 pg/ml and 100 pg/ml were prepared for
analysis of selected analytes in surface water. From the standard solutions were prepared
buffer solutions for BPA, BPF and BADGE in the following concentrations: 25 ng/ml,
50 ng/ml, 75 ng/ml, 100 ng/ml, 250 ng/ml, 381 ng/ml and 500 ng/ml.

The analysis was carried out after isolation of the sample using SPME on the gas
chromatograph 6890N (Agilent Technologies, USA), column DB-5MS (20 m x 0.180 mm x
0.18 m) and using the mass spectrometry detector 5973N (Agilent Technologies, USA).
Conditions of chromatographic analysis were preserved as in the previous experiments:
150°C for 2 min, 30°C/min to 270°C, hold 6 minutes, 10°C/min to 290°C, hold for 2 minutes,
the total time of analysis was 16 minutes. Flow rate of carrier gas (helium) was set at 1.1
ml/min. Inlet technique was splitless, fiber were inserted into the injection port tempered to
260°C. The temperature of the ion source and the transfer line was 230°C. Setting regime was
the SIM mode - scanning for ions BPA 228 m/z, BPF 200 m/z, BADGE 325 m/z.

Results and Discussion
In this work there were optimized three SPME methods for the isolation of BPA, BPF and
BADGE from surface water samples for subsequent determination by GC-MS. Optimized
methods have the following parameters:
e BPA: 85 um polyacrylate fiber (PA), 5 min pre-mixing of the sample, 20 min sorption
under constant mixing;
e BPF: 85 um polyacrylate fiber (PA), 10 min pre-mixing of the sample, 30 min
sorption under constant mixing;
e BADGE: 65 pum polydimethylsiloxan/divinylbenzen (PDMS/DVB), 15 min pre-
mixing of the sample, 20 min sorption under constant mixing.

Heating of the sample, adjustment of the pH, acidification or derivatisation was not included
as steps in optimized SPME even when some parameters had slightly positive effect on the
sorption of the analyte. It was found that heating to 50°C and addition of NaCl was positively
influenced by the sorption of analytes BPA and BADGE, acidification had a positive effect
also for the analysis of BPA. However these modifications of the samples did not show
significantly better response were not used in optimized method due to possible error and
damage of the fibres.

Evaluation of the BPA, BPF and BADGE concentration in selected samples was carried out
using seven-point calibration curves of the concentration range of 25-500 ng/ml.

Table 1 summarizes the results of 27 surface water samples in which has been used the
optimized direct SPME for the isolation of the analyte from the matrix for subsequent analysis
by GC-MS. The basic metrological parameters of the SPME-GC-MS are shown in Table 2.

It was found that higher concentrations of bisphenol A contained samples from major rivers
of big cities but also small streams in villages where it is not established a comprehensive
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sewerage system. Generally can be said that in this experiment (unlike previous) were found
higher concentrations of bisphenol A in real water samples than concentrations of bisphenol F
or bisphenol A diglycidyl ether. Despite the fact, all of determined values of selected
bisphenols analyzed in water samples were very low.

Table 1: Concentrations of BPA, BPF and BADGE [ng/ml] in surface water samples.

Sample BPA BPF BADGE Sample BPA BPF BADGE
Becdva 1.9615 0.7671 <LOQ Miroslavka 2.4554 0.9488 45.1420
Berounka 1.5401 0.9936 <LOQ Morava 1.1000 0.4985 <LOQ
Bystrice 1.3510 1.1145 <LOQ Olbramovicky 1.0623 4.1270 <LOD
potok
Dyje 2.3200 0.9653 71,0459 Oslava 1.6683 0.7082 <LOQ
Hloucela 1.5823 1.4894 140,2776 Otava 29.9247 <LOQ <LOQ
JeviSovka 2.5962 0.9297 84,8416 Rokytna 0.9377 1.9239 <LOQ
Ji¢inka 2.5164 0.6425 <LOQ Romze 1.9552 1.4465 98.0045
Jihlava 0.9978 0.5117 <LOQ Sazava 2.6679 1.2532 164,7049
Kopfivnicka 1.7087 0.5977 <LOQ Skalice 12.7593 <LOQ <LOQ
Kfepicky potok 2.0574 2.7358 <LOQ Svitava 1.2712 0.8340 <LOQ
Leskava 1.1475 0.7788 <LOQ Svratka 1.1188 0.4723 <LOQ
Litava 10327  <LOQ  <LOQ Satava 1.0542 <LOQ <LOD
Lomnice 13.3949 0.4279 <LOQ Vlitava 10.2510 41.2667 <LOQ
Lubina 1.1475 0.6020 <LOQ

Table 2: The basic metrological parameters of the SPME-GC-MS.

Analyte LOD [ng/ml] LOQ [ng/ml] RSD [%0]

BPA 0.1506 0.5020 8.2994

BPF 0.1215 0.4050 6.1171

BADGE 9.9987 33.3291 17.5942
Conclusion

In previous work, when has been optimized one SPME method for the isolation of selected
bisphenols in water samples, it was found that each of the analytes has a variable response to
the monitored parameters of the method (Tesafova, 2012). Therefore it were optimized
separate SPME methods for the isolation of bisphenol A, bisphenol F and bisphenol A
diglycidyl ether in surface waters in this work. For optimized methods were found
repeatability ranged from 6 to 17%. Optimized methods were used for monitoring of selected
analytes in surface flowing water in the Czech Republic. Selected bisphenols were measured
in the following concentration ranges: BPA 0.9377 to 29.9247 ng/ml, BPF 0.3561 to
41.2667 ng/ml and BADGE from not detectable amount to 164.7049 ng/ml.
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Summary

Lead is an environmental contaminant and a common cause of poisoning of birds. Endangered groups
are primarily predators and avian scavengers which are at risk after consuming food contaminated by
lead bullets. Despite of relative insolubility, lead is partially absorbed in the digestive system due to
gastric acids. Outcome of chronic poisoning are nonspecific symptoms. The
ethylenediaminetetraacetic acid is often used during the treatment of lead poisoning as one of the
major chelating agents.
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Introduction

Environmental pollutants and pesticides may have negative effects on reproduction of birds
due to physiological processes at many levels (Damkova et al. 2009). The main
representatives of heavy metals which might be found in egg contents are lead, cadmium,
mercury, selenium, manganese and chromium (Burger, 1994). Lead is a major environmental
contaminant and a common cause of poisoning of birds. Endangered groups are primarily
predators and avian scavengers which are at risk after consuming food contaminated by lead
bullets (Pain et al. 2007). Despite of relative insolubility lead is partially absorbed in the
digestive system due to gastric acids, which results in formation of chronic poisoning with
nonspecific symptoms (Thompson, 2007). The ethylenediaminetetraacetic acid (EDTA) is
often used in the therapy of lead poisoning as one of the major chelating agents which creates
a stable complexes with metals soluble in water, which are then excreted in the urine.

Materials and Methods

The fertilized eggs of chickens which indicated development were included to the experiment.
For the experimental purposes, the eggs were divided into seven experimental groups
including control group. The first experimental group was administered a solution of lead ions
in four concentrations into the eggs. The second experimental group was administered a
solution of lead ions bound to the liposome in five different concentrations, on the third
experimental group was performed an application of ethylenediaminetetraacetic acid in four
concentrations. The fourth control group remained always non-drug, fifth control group was
administered a physiological saline which was used as diluent medium. The eggshell of the
sixth control group was drilled and the egg undergone a simulation application of toxicant
into the egg. The seventh group was subject to application of both investigated substances
lead and EDTA. The eggs were candled to control the development and the heart rate of the
developing chickens was monitored (monitor Buddy Egg, Avitronics) on a daily basis.
Concentrations of applied substances (lead, CaNa.EDTA), antioxidants, and oxidative stress
parameters were measured. Figures of hematocrit and hemoglobin as also selected biomarkers
of lead poisoning (heavy metals) were observed in blood samples. Simultaneously were taken
samples for histopathology.
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Results and Discussion
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Graph 1: The first example of the results obtained in the project is embryonic heart rate of
chickens after exposure to various doses of lead in comparison with the control groups
(exposure group 50/100/250/500 micrograms Pb, average egg weight approx. 60 grams,
** = p<0.01, n = 84).
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Graph 2: The embryonic heart rate of chickens after exposure to various doses of EDTA in
comparison with the control groups. (exposure group 50/100/250/500 micrograms
CaNaEDTA, the average egg weight of 60 grams, ** = p <0.01, n = 79).
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Graph 3: Weight of livers of chickens from experimental groups in comparison to the control
groups (exposure group 50/100/250/500 micrograms CaNaEDTA, 0,5/ 1,0/ 25/ 5,0
micrograms LIPOPB, the average egg weight 60 grams, ** = p <0.01, n = 79).

Conclusions

We experimentally tested the effects of the application CaNa;EDTA on the development of
avian embryo. Chelation therapy of avian eggs seems to be an acceptable method of reduction
of the toxic load of avian eggs by lead and ensure the successful development of chicken
during incubation.
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Summary

Trace concentrations of the platinum group elements (PGE; Pt, Pd and Rh) are nowadays an
irreplaceable part of the environmental analysis and assessment. These rare elements are used as
effective substances in automotive catalysts to reduce pollution by emissions originating from fuel
combustion. Due to their harmful potential, it is necessary to monitor their content and behaviour in
different samples. From the assessing of the effects of chemical substances, using ecotoxicological
bioassays with different trophic levels can be obtained very valuable information of bioavailability in
the ecosystems.

We focused on reproductive effects of platinum (PtCls), palladium (PdCl,) and rhodium (RhCls), in
particular. Our study is based on a collembolan laboratory breed, test optimalization and validation
according to the OECD 232 standards [CSN ISO 11267 — Soil quality - Inhibition of reproduction of
Collembola (Folsomia candida) by soil pollutants]. The concentrations of PGE tested were as follows:
5, 10, 25, 50 and 100 uM. The results were evaluated using the inhibition of reproduction compared
with controls. The ECs (effective concentration) was determined after the 28-day test.

Keywords: platinum group elements; ecotoxicology; Collembola

Introduction

Scientific discussions concerning the global exposition of the environment to toxic elements
(e.g. cadmium, lead, mercury) from various sources have been studied for a long period of
time. Since the worldwide introduction of the catalytic converters of the exhaust gases from
motor cars, platinum group elements (PGE) was included into the main interest of the
investigations. Due to the ability of PGEs to bio-accumulate in the tissues of living organisms,
the negative impact of these metals as a result of direct contact with road dust, inhaling solid
particles (that constitute approximately 30% of all particles emitted from vehicle catalysts) as
well as from food and drinking water cannot be totally excluded (Merget & Rosner, 2001).
Importantly, some PGE species (those containing chloride, in particular) exert toxic, cytotoxic
and allergenic effects. For example, signs of acute toxicity of Hz(PtCle), RhClz and PdCl;
were reported in rats and rabbits (Colombo et al. 2008). Immune functions were shown to be
deteriorated by rhodium chloride (lavicoli et al. 2012). Collembola, as one of the most
abundant groups in the terrestrial ecosystem, are used to assess soil quality. Collembola are
responsible for organic matter decomposition along with many other organisms and play an
important role as prey in the soil ecosystem (Nota et al. 2011).

Material and Methods

The experiments were carried out as described in the OECD Guideline 232 [CSN ISO 11267
— Soil quality — Inhibition of reproduction Collembola (Folsomia candida) by soil pollutants].
The artificial soil used as a testing substrate was prepared as a mixture of 70% sand, 20%
kaolin clay and 10% finely ground Sphagnum peat, pH (6.0+0.5) and was adjusted with
CaCOas. The reproductive effects of platinum, palladium and rhodium, in particular, were
examined. The soil was contaminated by dissolved PtCl4+/PdCl2/RhClz in an adequate amount
of deionised water to achieve soil moisture equal to 50% of maximum water-holding capacity.
The PtCls/PdCI2/RhCls substances are particularly soluble in water. Concentrations were
chosen on the basis of the range finding test. The concentration of the stock solution was 10
mM. Each solution was mixed with the soil immediately before use, leading to nominal
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concentrations of 5, 10, 25, 50, 100 uM PtCl4/PdCI2/RhCl3s per vessel. Five replicates were
used per the tested concentration.

Results and Discussion

The test with Folsomia candida fulfilled the CSN ISO criteria for validation. The 28hEC50
(effective concentration) PtCls was estimated at 200.4 uM. All CV values were less than 11%
for each concentration of platinum. Mean adult survival ranged from 9 to 10 out of 10 per
vessel, and reproduction was between 541.6 and 1043.8 per vessel. In the Table 1 there is
summary of platinum toxicity on F. candida. No significant effect on mortality was found.
The 28dEC50 of PdCl; amounted to 21.0 uM. In the control, adult survival was 100%, the
average number of juveniles per vessel was 1280 and the CV was 3% in juveniles. No
significant effect on mortality was found. Summary of PdClI, toxicity on F. candida is shown
in Table 2. The 28dEC50 of RhClz was 266.22 uM. In the control, adult survival was 100%,
the average number of juveniles per vessel was 603.6 and the CV was 21% in juveniles. There
was no significant effect on mortality. Summary of RhCls toxicity on F. candida is shown in
Table 3. All CV values were less than 21% for each concentration of platinum, palladium and
rhodium (Tables 1, 2, 3). Mean adult survival rates ranged from 8 to 10 out of 10
collembolans per vessel. Survival was not affected to such an extent as reproduction.
Therefore, it is not a good indicator of toxicity.

Table 1: Summary of platinum (PtCls) toxicity in F. candida (CV - coefficient of variation,
SD - standard deviation).

Concentrations No. adult Mortality No. CV Inhibition of
PtCls (uM) atthe  attheend (%) juveniles (%) reproduction
beginning of the test produced (%)
of the test  (mean) mean = SD
5 10 9,4 6 1011,8+63 6 3
10 10 9,6 4 654,646 7 37
25 10 10 0 6948+76 11 33
50 10 10 0 806,823 3 23
100 10 9 10 541,641 8 48

Table 2: Summary of palladium (PdCl>) toxicity in F. candida (CV - coefficient of variation,
SD - standard deviation).

Concentrations No. adult Mortality No. CV Inhibition of
PdCl2 (nM) at the at the end (%) juveniles (%) reproduction
beginning  of the test produced (%)
of thetest  (mean) mean + SD
5 10 9.6 4 1042.4+48.5 5 19
10 10 9.6 4 761.6+32.6 4 41
25 10 9.6 4 589.4+36.5 6 54
50 10 10 0 463.0+345 7 64
100 10 10 0 262.4+34.6 13 80
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Table 3: Summary of rhodium (RhCIs) toxicity on F. candida (CV - coefficient of variation,
SD - standard deviation).

Concentrations No. adult Mortality No. CV Inhibition of
RhClz (uM) atthe atthe end (%) juveniles (%) reproduction

beginning of the test produced (%)

of the test  (mean) mean + SD
5 10 10 0 5554 +£41.8 7 8

10 10 9.6 4 542.8+788 15 10

25 10 9.4 6 508.6 £107.6 21 16

50 10 9.6 4 4546 +48.8 11 25

100 10 9.6 4 326.8 £46.6 14 46

Conclusion

Combining the literature review and our new findings, we can confirm that the relative order of
toxicities is Pd (I1) > Pt(IV) >> Rh(lll). Additionally, different invertebrate species such as Folsomia
candida, Enchytraeus albidus and Porcellionides pruinosus showed different response patterns to
metals, confirming that for an adequate ecological risk assessment several groups of organisms and
endpoints should be included. No comprehensive studies about PGE behaviour and effects, their
distribution in the food chain and bioaccumulation have yet been performed.
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Fylogeografia kliest'a Hyalomma aegyptium
Phylogeography of tick Hyalomma aegyptium
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Summary

Hyalomma aegyptium is a typical tree-host tick almost entirely parasitizing on tortoises of genus
Testudo. Together more than 200 tick specimens were examined. Research is focused on localities in
wide geographic range due to large distribution area of H. aegyptium. Material has been collected
from 85 localities in Northern Africa, Southeastern Europe and Middle East. Together 10 different
nuclear and mitochondrial molecular markers were tested, from which five have been successfully
amplified (COI, 12S rDNA, 16S rDNA, 18S rDNA and 1TS2) and two of them was enough variable to
use them for phylogenetic analysis (COl and 16S rDNA). Cytochrome oxidase | (COI) together with
16S rDNA were analysed together in concatenated trees with both Bayesian method and maximum
likelihood method. Analysis formed geographically separated clusters illustrating three separate
lineages of H. aegyptium populations. This multi-gene access shows us clustering with lack of
geographic pattern. Therefore our results lead us to suppose hypothesis that gene-flow between
separate population can be affected by less host-specific non-adult forms (larvae and nymphs), which
can be easily transferred by birds and other vertebrates.

Keywords: Hyalomma aegyptium; phylogeography; COI; 16S rDNA; intraspecific variability

Uvod

Do rodu Hyalomma Koch, 1844, patri dnes zhruba 27 znamych druhov kliestov z cel'ade
Ixodidae, rozsirenych v juznej Europe, Azii a Afrike. Va&iina druhov rodu Hyalomma,
vratane H. aegyptium st trojhostitel'ské klieste. V krajinach ich vyskytu su tieto klieste
vyznamnymi parazitmi dobytka, inych pol'nohospodarskych a domacich zvierat aj ¢loveka.
Rod Hyalomma je vektorom mnohych vyznamnych patogénov prenosnych na c¢loveka,
napriklad Krymsko-konZskej hemoragicej hortcky, alebo Q-horticky. Speciacnym centrom
druhov rodu Hyalomma je pravdepodobne Iran a Kaukaz.

Kliest Hyalomma aegyptium je rozsireny od zapadného pobrezia Maroka, naprie¢ severnou
Afrikou, na Balkane, Blizkom Vychode a hranica jeho rozSirenia zasahuje az do Strednej
Azie. Je to typicky trojhostitel'sky druh, priom jeho larvalne a nymfilne tadia parazitujii na
Sirokej Skale plazov, vtakov, cicavcov vratane ¢loveka. Dospelé klieSte su na rozdiel od lariev
a nymf vysoko hostitel'sky Specializované a na rozdiel od ostatnych druhov rodu Hyalomma
parazituju takmer vylu¢ne na korytnac¢kach rodu Testudo. Vynimku tvoria nalezy dospelych
jedincov H. aegyptium na jezoch a vzacne nalezy na inych cicavcoch.

Material a metodika

Spolu sme doteraz analyzovali viac ako 200 jedincov kliestov z korytna¢iek druhu Testudo
graeca z 85 lokalit z Bulharska, Rumunska, Grécka, Turecka, Gruzinska, Azerbajdzanu,
Syrie, Iranu, Iraku, Afganistanu, Pakistanu, Maroka, Alzirska, Tuniska, Jordanska a Izraelu.
Klieste urcené na analyzu boli uchovavané v 96% etanole.

DNA bola izolovana komerénym kitom NucleoSpin Tissue (Macherey-Nagel, Germany).
Koncentracia DNA bola merané pristrojom NanoDrop ASP-3700 (ACTGene, USA), ktory
urcuje koncentraciu na zaklade spektrofotometrie. Extrahovand DNA bola skladovana pri
teplote -20°C. Celkom sme testovali 9 roznych markerov. Na analyzu sekvencii DNA boli po
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testovani variability vybrané dva mitochondridlne gény (Tabulka 1). Programy PCR su
uvedené nizsie (Tabul'ka 2.).

Tabulka 1: Pouzité markery.

marker pocet b.p. primery autor
Col 863 C1-N-2312, TY-J-1449 Rees et al. 2003
16S rDNA 444 16S-F, 16S-R Nourredine et al. 2011

Tabulka 2: PCR programy amplifikécie jednotlivych génov.

gén objem dez;(t):li:;cia denaturacia hybridizacia extenzia extenzia 2
COl 25ul 95°C 40x 94°C (30 40x 45°C (60 40x 72°C 72°C
(4 min) S) S) (60 s) (10 min)
16S rDNA 30ul 95°C 35x 95°C (30  35x59,4°C  35x 72°C 72°C
(5 min) S) (305) (60 s) (15 min)

Vizualizacia pruhov prebiehala na 1,5% agar6zovom gély, zafarbenym farbivom MIDORI,
presvietenym UV svetlom. Vzorky vybrané na sekven¢ni analyzu boli precistené komerénym
kitom Gel/PCR DNA Fragments Extraction Kit (Geneaid Biotech Ltd., Taiwan).

Sekvenovanie DNA bolo zaistené firmou Macrogen (Macrogen, the Netherland. Spolo¢na
fylogeneticka analyza sekvencii oboch génov z vybranych 100 jedincov prebiehala
v programe MrBayes 3.1.2. (Ronquist & Huelsenbeck 2003) v nastavenom GTR modely 10’
generécii. Dalia analyza odlisnou metédou maximum likelihood (ML) prebiehala v programe
PHYML 2.4.4. (Guindon & Gascuel 2003) spoctom bootstrapovych replikatov 1000.
Fylogenetické stromy z oboch metdod boli nasledne vizualizované programom TreeView
1.6.6. (Page, 1996b).

Vysledky a diskusia

Z 9 testovanych markerov sa nam podarilo amplifikovat’ 5. Z tychto piatich sa vSak ako
dostato¢ne variabilné gény na fylogenetickt analyzu ukézali iba dva mitochondridlne gény
(COI a 16S rDNA). Spolo¢nou analyzou sekvencii tychto génov (bayesova metoda, metdda
maximum likelihood) bol vytvoreny fylogeneticky strom, na ktorom st zjavné 3 oddelené
vetvy. Prva skupina nie je zakorenena a obsahuje jedince s neSpecifickym umiestnenim
V porovnani s ostatnymi vetvami stromu. Ostatné tri vetvy by sa dali charakterizovat ako dva
sesterské: levantska a vychodna. K tymto dvom vetvam dosada tretia vetva zlozena z jedincov
z geograficky odlisnych arealov (Obr. ¢.1). Minimalne dve vzniknuté vetvy vykazuju
geograficku prisluSnost. Mierne mieSanie jedincov v ramci geograficky oddelenych aredlov
mdzu mat’ na svedomi hostitel'sky mélo Specifické nedospelé §tadid, prendSané na priestorovo
ovel’a aktivnejSich hostitel'och ako st korytnacky.
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Obrazok 1: Konkatenovany fylogeneticky strom na zéklade analyzy génu cytochrém oxidaza
| a 16S rDNA (MrBayes).

Zaver

Na zdklade dosiahnutych vysledkov mdzeme konStatovat, Zze dva pouZité mitochondridlne
gény st okrem medzidruhovych vztahov, vhodné aj na §tidium vnutrodruhovych vztahov
a ze dokéazu rozdiely v populadciach dostatone definovat. Diverzifikacia populéacii v ramci
druhu Hylaomma aegyptium pravdepodobne spaja geografické ohraniCenie populacii
a mieSanie génov medzi nimi za pomoci priestorovo aktivnejSich lariev a nymf, ktoré casto
parazituju na inych druhoch plazov, na cicavcoch a vtakoch, ktoré su hlavnym ddévodom
myslienky iného genetického toku ako len priemeho vplyvu geografickych prekazok
v disperzii druhu. DetailnejSiemu pochopeniu vzt'ahov medzi populadciami pomoze analyza
mikrosatelitov.
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Summary

It is well understood that Salmonella is carried by animals and in majority of cases as
asymptomatic hosts. Acquired antibiotic resistance in this zoonotic pathogen compounds the
public health concern. A total of 2778 faecal swabs from 11 countries were submitted. Positive
isolates were serotyped, susceptibility tested and analysed for antibiotic resistance genes. Overall,
1.40% (39/2778) (Cl = 1.01, 1.90) of samples were positive for Salmonella spp. No significant
difference (p<0.05) was found in the proportion of Salmonella recovered in Europe vs. North
America. European sites were significantly more likely to yield resistant Salmonella (OR 71.5, p <
0.001, ClI = 3.77, 1358) than North American sites, where no resistance was found. Resistance to
nalidixic acid was recovered in nine isolates from four serovars in four different sites across
Europe. Large corvids should be considered as contributors to the overall dynamics of Salmonella
and antibiotic resistance ecology.

Keywords: Salmonella; corvids; wild birds; antibiotic resistance; Europe; North America

Introduction

Corvid species of birds, specifically those with communal roosting behaviour play a role in
the epidemiology of Salmonella spp. transmission, albeit the size of the role and the direct
impact on public health remains unknown. The coexistence of large corvids with people
and their reliance on food sources around urban centres and areas with high livestock
density creates a potential for transmission of pathogens. It is known that large corvid birds
harbour various pathogenic bacteria including Salmonella spp. of public health importance
(Hubalek, 2004; Literak et al., 2007; Gorski et al., 2011). The migratory pattern of some
corvid species varies from long distances to smaller home ranges as a sedentary
population. Wintering rooks in central Europe serve as reservoirs and vectors of
Salmonella resistant to antibiotics and potentially transmit these bacteria as part of their
faecal excretion during their migrations. Currently, there is a lack of baseline information
in this wildbird population to determine the occurence and distribution of Salmonella,
therefore the aim of this large multi-country, two continent survey was to identify,
characterize and describe the prevalence of Salmonella and the antibiotic resistance in
roosting sites of wintering corvids.

Material and Methods

During the 2010/11 to 2012/13 winter seasons, researchers located winter roosting sites in
nine European countries, four states in USA and four provinces in Canada. In Europe, rooks
were species predominantly sampled while North American crows (Corvus brachyrhynchos)
were sampled in USA and Canada. One site each in Canada, Czech Republic and Slovakia
collected samples from common ravens. Freshly dropped faecal specimens were collected
and couriered to the CEITEC laboratory in Brno where all samples were part of multiple
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microbiological analyses. Salmonella was tested for using an initial enrichment followed by
selective plating onto modified semisolid Rappaport-Vassiliadis agar (Oxoid, UK). In
parallel, xylose lysine deoxychlolate agar (Oxoid) was inoculated. Suspect Salmonella
colonies were confirmed using API 10S (bioMerieux, France). Salmonella isolates were then
characterized by standard serotyping and phage typing methods.

Isolates were tested for susceptibility to antibiotics using antibiotic disk diffusion method to
12 selected antibiotics: amoxicillin/clavulanic acid (30 pg), ampicillin (10 pg), cephalothin
(30 png), ceftazidime (30 pg), chloramphenicol (30 ug), ciprofloxacin (5 pg), gentamicin (10
ng), nalidixic acid (30 pg), streptomycin (10 pg), sulfamethoxazole/trimethoprim (25 pg),
sulfonamide compounds (300 pg), and tetracycline (30 pg) (Oxoid, UK). Results indicating
resistance to nalidixic acid and ciprofloxacin were confirmed by agar dilution assay in order
to determine the minimum inhibition concentrations.

Results

A total 19 roosting sites in 11 countries spanning Europe and North America were sampled
resulting in a collection of 2778 faecal samples. Salmonella was recovered from 1.40%
(39/2778) (ClI = 1.01, 1.90). Serovars isolated varied within sampling site and among the
two continents. In Europe, seven different serovars were isolated from 1739 samples
tested, while in North America, 13 different serovars were isolated of the 1039 samples
tested. The top four serovars isolated were S. Enteritidis, S. Montevideo, S. Typhimurium
and S. Infantis. S. Enteritidis phage types consisted one each of PT3, PT8 and U in isolates
from Slovakia, phage type U from Poland and PT4 from Canada. S. Typhimurium phage
types consisted of one each of atypical and DT120 from Canada and one each of phage
type DT110 and DT104 from the Czech Republic. When comparing the prevalence of
Salmonella spp. between the two continents there is no significant difference (p=0.26, Cl=
0.75, 2.73).

Antibiotic resistance was not present in any Salmonella isolates originating from North
American birds. In Europe, resistance to one or more antibiotics was found in 67% (14/21)
(Cl=43.03, 85.41) isolates tested. Four sites in Europe displayed resistance to nalidixic
acid, a quinolone. This resistance was found in S. Enteritidis phage type U and phagetype
PT8, S. Hadar, S. Infantis and S. Oranienburg. Of those, S. Hadar contained resistance to
four antibiotics tested. One isolate of S. Typhimurium phage type DT110 from Czech
Republic showed resistance to four antiboiotics.

Discussion

To date, this study is the largest survey of Salmonella in wintering corvids spanning Europe
and North America. The survey included urban, agricultural, coastal and rural areas to explore
various habitats. Sources of contamination at the agricultural, human and wildlife interface
can not be ruled out nor can it be assessed by direction of contamination. This study did not
analyse isolates for Salmonella homogeneity, however in European sites found four of the
five serovars targeted in government reduction programs. Similar to other studies
S.Typhimurium and S.Enteritidis were consistently among the top serovars suggesting the
sources of Salmonella may be similar in corvids and human populations (EFSA, 2011;
NARMS, 2011; Gov. of Canada, 2012).

Resistance in this study was low with most resistance profiles consisting of older antibiotic
drugs, however patterns of significance were found in Europe. In particular, nalidixic acid
resistance was found in Salmonella Infantis, S. Enteritidis, S. Hadar, and S. Oranienburg in
four different European sites. There has been a slow rise worldwide in the prevalence of S.
Enteritidis with nalidixic acid resistance and subsequently ciprofloxacin resistance. In the
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USA, early emergence of quinolone resistant was found in S. Typhimurium, S. Enteritidis and
S. Virchow (Herikstad et al., 1997), however the wildlife corvid strains found from USA sites
in this study did not contain any resistance suggesting the occurrence of resistance in corvids
may for the time being be limited.

Conclusions

This large survey spanning two continents and 11 countries has created a baseline reference of
prevalence of Salmonella. The study further addresses the issue of Salmonella distribution
and antibiotic resistance occurance in these wild bird populations where there is potential for
large corvids to be sentinel indicators of Salmonella and AR distribution between urban
centres and natural environments.
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Summary

In the last decade, wild migrating birds have been identified as significant reservoirs and vectors of
commensal and pathogenic bacteria resistant to clinically important antibiotics. In this study,
extended-spectrum beta-lactamase-(ESBL)-producing, AmpC beta-lactamase-producing and plasmid-
mediated quinolone-resistant (PMQR) strains of Escherichia coli were investigated in 1073 faecal
samples from wintering rooks (Corvus frugilegus) in eight European countries. Resistant colonies
obtained from selective isolation were screened for ESBL, AmpC and PMQR genes by PCR and
sequencing. Pulsed-field gel electrophoresis and multi-locus sequence typing were performed to
reveal their clonal relatedness. In total, 152 (14%, Nsamples=1073) cefotaxime-resistant and 355 (33%,
Nsamples=1073) ciprofloxacin-resistant E. coli isolates were found. Eighty-two (54%) and forty-seven
(31%) of these cefotaxime-resistant E. coli isolates carried ESBL and AmpC genes, respectively. Sixty-
two (18%) of the ciprofloxacin-resistant E. coli isolates were positive for PMQR genes. Twelve
isolates from the Czech Republic (8), Serbia (3) and Poland-Jaroslaw (1) were identified as E. coli
clone B2-025b-ST131. Widespread occurrence of highly diverse ESBL-, AmpC- and PMQR-positive E.
coli, including the clinically important multi-resistant E. coli ST131clone, was demonstrated in rooks
wintering in various European countries.

Keywords: antibiotics; resistance genes; cephalosporines, fluoroquinolones; wildlife

Uvod

Narustajici trend vyskytu bakterii rezistentnich k cefalosporintim a ciprofloxacinu predstavuje
zévazné riziko pro zdravi ¢lovéka a zvitat. Volné zijici zvitata, ktera nepiichazeji do ptimého
kontaktu s antimikrobialnimi latkami, jsou nepfimo ovlivnéna jejich nadmérnou spotiebou
vV humanni a veterinarni medicin€. Synantropni ptaci zijici v blizkém kontaktu s lidmi byli
identifikovani jako vyznamné rezervodry a vektory multirezistentnich bakterii s klinicky
vyznamnymi mechanizmy rezistence (Guenther a kol., 2011). Havran polni, ktery s oblibou
vyhledava potravu na skladkach odpadu nebo polich, kam se zavazi odpad vznikajici v ramci
intenzivniho zeméd¢lstvi, je vystaven vyznamnému riziku kolonizace multirezistentnimi
bakteriemi (Guenther a kol., 2011; Literak a kol., 2012). Vzhledem k témto topicko-trofickym
narokim je havran polni vhodnym indikatorem kontaminace prostfedi rezistentnimi
bakteriemi vznikajicimi lidskou ¢innosti. Cilem této studie bylo zdokumentovat vyskyt E. coli
s produkci Sirokospektrych beta-laktamaz (ESBL), AmpC beta-laktamaz a plazmidoveé
kédovanych gent rezistence k chinolontim (PMQR) ze vzork trusu havrana polniho (Corvus
frugileus) zimujiciho v osmi evropskych statech.
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Material a metody

Vysetfeno bylo celkem 1073 vzorkti trusu havrana polniho zosmi evropskych stata
zahrnujicich Ceskou republiku (n=150), Srbsko (150), Spanélsko (150), Svycarsko (49),
Némecko (100), Italii (145), Francii (31) a Polsko — Jaroslaw (148) a Gdansk (150) v zimé
2010/2011. Kultivaci na MacConkeyho agaru (MCA) s cefotaximem (2 mg/l) nebo
ciprofloxacinem (0,05 mg/l) byly ziskany rezistentni izolaty E. coli, které byly nasledné
testovany pomoci PCR na pfitomnost gent ESBL, AmpC a PMQR (DobiaSova a kol., 2013;
Perez-Perez a Hansen, 2011). U izolati s prokdzanou piitomnosti téchto gent byla stanovena
citlivost k 13 antimikrobidlnim latkdim pomoci diskové difuzni metody (CLSI, 2011);
(ampicilin, amoxicilin-klavulanova kyselina, cefalotin, ceftazidim, chloramfenikol, ciproflo-
xacin, gentamicin, kyselina nalidixova, streptomycin, sulfametoxazol-trimetoprim, sulfonami-
dy, tetracyklin a imipenem). Klonalni pfibuznost izolatli byla stanovena pomoci pulzni gelové
elektroforézy a metodou ,,multi-locus sequence typing“. Makrorestrikéni profily a zatazeni
izolatl do klonalnich komplext bylo kalkulovéno prostfednictvim softwaru BioNumenrics
6.6 a pomoci eBURST analyzy. Izolaty, jejichz makrorestrikéni profily sdilely podobnost
z 85 % a vyssi, byly povaZovany za epidemiologicky pfibuzné (DobiaSova a kol., 2013).

Vysledky

Ziskano bylo celkem 152 (14 %, n=1073) izolati E. coli rezistentnich k cefotaximu a 355
(33 %, n=1073) izolath rezistentnich k ciprofloxacinu. Osmdesat dva (54 %) izolata E. coli
neslo gen pro ESBL: blactx-m-1 (n=39), blacTtx-m-15 (25), blactx-m-24 (4), blatem-s2 (4), blacTx-
M-14 (2), blactx-m-55 (2), blaskv-12 (2), blactx-m-s (1), blactx-m-25 (1), blactx-m-28 (1), a jeden
nespecifikovany typ. Ctyficet sedm (31 %) izolatd neslo gen pro AmpC beta-laktaméazu
skupiny CMY-2. Sedesat dva (18 %) E. coli se snizenou citlivosti k ciprofloxacinu neslo geny
PMQR: gnrS1 (n=54), gnrB19 (4), gnrS1+qnrB19 (2), gnrS2 (1) and aac(6’)-lb-cr (1).
Celkem 82 % izolatl rezistentnich k cefotaximu mélo multirezistentni profil (rezistence ke
ttem Ci vice antibiotikim) na rozdil od PMQR pozitivnich izolat, u kterych multirezistenci
vykazovalo pouze 42 % izolatl. Dvanact izolatd z Ceské republiky (8), Srbska (3) a Polska-
Jaroslawi (1) bylo identifikovano jako multirezistentni pandemicky klon E. coli B2-025b-
ST131 vyznacujici se rezistenci k 7-11 antimikrobidlnim latkdm z 13 testovanych. Vyznamna
klonalni piibuznost izolati byla zjisténa na lokalité v Ceské republice s tfemi prevalentnimi
skupinami (ST131, ST58 a ST617). VétSina izolath nesoucich geny pro ESBL, AmpC a
PMQR patiila do klonalniho komplexu 10, v mensi mife pak do klonalniho komplexu 155 a
23.

Diskuze

Vyskyt multirezistentnich bakterialnich linii nesoucich geny ESBL, AmpC a PMQR u volné
studii byly diive dokumentovany u lidi a domécich zvifat, coz ukazuje na mozné zdroje téchto
bakterii. Tento zavér podporuje i majoritni nalez genu blactx-m-1, ktery je celosvétove
dokumentovan predevs§im u potravinovych zvitat a dale blactx-m-15, coz je nejrozsifené;jsi gen
u izolath lidského ptivodu (Ewers a kol., 2011). NejbéznéjsSim PMQR genem u izolath ze
zvitat a Clovéka je qnrS1 a v mensi mife také gnrB19 (Veldman a kol., 2011), které se u
1zolatli se snizenou citlivosti k ciprofloxacinu vyskytovaly témér vylucné. Detekce multirezis-
tentnich izolatl u volné Zijicich zvifat pravdépodobné odrazi ptitomnost takovychto izolatd v
potravé ¢i vod¢ v dusledku nedostate¢nych dekontaminacnich postupi odpadu rtizného
ptvodu. Nami detekované sekven¢ni typy byly v minulosti identifikovany jako vyznamné
patogeny lidi a zvitfat a jejich pfitomnost v prostiedi a u volné Zijicich zvifat by m¢la byt
povazovana za zévazny problém ohrozujici zdravi zvifat a lidi.
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Zavér

U synantropnich voln¢ Zijicich havranii polnich z rtiznych lokalit v Evropé byl prokazan
vysoky vyskyt bakterii s klinicky vyznamnym mechanismem rezistence K antibiotikiim. Sifeni
multirezistentnich bakterialnich linii do Zivotniho prostfedi poukazuje na zcela neprobadanou
komplexnost cest pfenosu, v ramci kterych synantropni migrujici ptaci zdrzujici se v blizkosti
lidi, mést a v mistech s intenzivnim zeméd¢€lstvim mohou sehravat vyznamnou roli v cirkulaci
téchto klonli mezi riznymi geografickymi oblastmi a ekologickymi nikami.
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Summary

Intensive fish farming is associated with extensive use of antibiotics leading to dissemination of
bacteria resistant to clinically relevant antibiotics. The aim of the study was to examine imported
tropical ornamental fish and koi carps bred in the Czech Republic as a potential source of Aeromonas
spp. carrying plasmid-mediated quinolone resistance genes (PMQR). Minimal inhibition
concentration (MIC) of ciprofloxacin, clonality, additional antibiotic resistance genes and integrons
were determined in PMQR-positive Aeromonas isolates. Transferability of plasmids with PMQR was
tested using conjugation and transformation. Relatedness of the plasmids was determined using
restriction analysis. Eighteen (24 %, n = 76) Aeromonas isolates from tropical ornamental fish and 15
(19 %, n = 80) isolates from koi carps harboured qnrS2, aac(6°)-1b-cr and gnrB17. PMQR-positive
Aeromonas isolates from imported tropical ornamental fish showed higher MIC levels to
ciprofloxacin, multiple antibiotic resistance genes and diverse class I integron content in comparison
with Aeromonas spp. from koi carps. Identical plasmids with PMQR genes were found in Aeromonas
spp. from tropical ornamental fish and koi carps bred in the Czech Republic. Ornamental fish may
represent an important reservoir of antibiotic resistant Aeromonas spp. harbouring PMQR genes.

Keywords: Aeromonas spp.; plasmid-mediated quinolone resistance; water environment

Uvod

Intenzivni chov ryb je spojen S €astym aZ nadmérnym uzivanim rtznych skupin antibiotik.
Antibiotika jsou v akvakulturach podavana jako profylaxe nebo terapie bakterialnich infekci
ryb Casto za ucelem zvySovani vynost. Pouziti oxytetracyklinu, florfenikolu a chinolont je
v akvakulturdch obecné dovoleno, nicméné v méné rozvinutych statech je navic dovoleno
pouzivani napt. amoxicilinu, erytromycinu, chloramfenikolu a dal$ich antibiotik vyznamnych
pro huméanni medicinu (Cabello a kol. 2013). Chinolony patii mezi nej€astéji pouzivana
Sirokospektra antibiotika v huménni i veterindrni mediciné (Cattoir a kol. 2008). Klinicka
rezistence bakterii k chinolontim je spojena se vznikem mutaci v genech topoizomeraz II.
SniZena citlivost bakterii k chinolonim je spojena mimo jiné s geny plazmidové kodované
rezistence k chinolonim (PMQR). Geny PMQR usnadnuji vznik mutaci v genech
topoizomeraz Il a vyskytuji se pfedevSim na plazmidech, coz usnadiuje Sifeni PMQR genti
Vv populacich bakterii. Dosud popsané geny PMQR zahrnuji geny qnr, aac(6°)-1b-cr, gepA a
0gxAB (Strahilevitz a kol. 2009). Rod Aeromonas je vhodny indikator antibiotické praxe
v daném chovu ryb, protoZe se jedna o bakterie vodniho prostiedi, které kolonizuji ryby a
mohou vyvolat fadu infekénich onemocnéni ryb i ¢lovéka (Verner-Jeffreys a kol. 2009).
Cilem této studie bylo zhodnotit vyznam dovazenych tropickych ornamentalnich ryb a kapri
koi chovanych v CR jakoZto potencialniho zdroje Aeromonas spp. nesouci geny PMQR.
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Material a metody

Osmdesat izolati Aeromonas spp. bylo ziskano z kize a zaber kapru koi (Cyprinus carpio
koi) chovanych na 7 farmach v CR v letech 2005-2006. Sedmdesat $est izolat Aeromonas
spp. bylo ziskano z kiize, zaber a télnich kavit riznych druhti tropickych ornamentalnich ryb
dovezenych z Vietnamu, Thajska, Ciny, Slovenska, Brazilie a Peru do CR v letech 2005
2007. Ryby byly uchovany ve své ptivodni piepravni vode a odbér vzorkii byl proveden po
jejich dovozu do CR. Vzorky byly kultivovany na Columbia agaru (Oxoid, Velka Britanie)
S 5 % ovci krve. Izolaty byly zatazeny do komplexu druhil a byla stanovena jejich minimalni
inhibi¢ni koncentrace (MIC) ciprofloxacinu agarovou diluéni metodou (CLSI, 2006; Cizek a
kol. 2011). Izolaty s MIC > 0,05 mg/l ciprofloxacinu byly testovany na pfitomnost 8 gent
PMQR (gnrA, gnrB, gnrC, gnrD, gnrS, aac(6°)-1b-cr, gepA, 0gxAB) pomoci PCR a
sekvenovani. U izolati s prokazanou pfitomnosti PMQR gent byla testovdna citlivost
k chloramfenikolu, gentamicinu, nitrofurantoinu, florfenikolu, oxytetracyklinu, sulfonamidim
a trimetoprimu diskovou difuzni metodou a pfislusné geny rezistence véetné integroni byly
stanoveny pomoci PCR (CLSI, 2006; Dobiasova a kol., 2013). Klondlni ptibuznost izolati
byla stanovena pomoci Xbal-PFGE a vyhodnocena pomoci software BioNumerics. Izolaty
s indexem podobnosti (Dice) > 85 % byly pokladany za epidemiologicky pribuzné. Pfenos
plazmidl nesoucich PMQR geny byl testovan pomoci konjugace do recipientnich kmenti
Escherichia coli a Aeromonas sp. a transformace chemicky kompetentnich bun¢k E. coli
DH5a teplotnim Sokem. Profil plazmidi u izolath Aeromonas spp. a pfislusnych
transformanti byl stanoven pomoci Sl-nukleazy a PFGE (Dobiasova a kol., 2013).
U plazmidt byla urena skupina inkompatibility (Cattoir a kol. 2008). Ptibuznost IncU
plazmida byla hodnocena pomoci restrikéni analyzy za vyuziti Hincll (Takara, Japonsko).

Vysledky

Sedmdesat Sest izolatt Aeromonas spp. (100 %, n = 76) z importovanych tropickych
ornamentalnich ryb a 36 izolatd (45 %, n = 80) z kaprii koi chovanych v CR mélo MIC
ciprofloxacinu > 0,05 mg/l. Osmnact izolati Aeromonas spp. (24 %, n = 76) z importovanych
ornamentalnich ryb a 15 izolatd (19 %, n = 80) z kaprh ko1 neslo alesponi jeden PMQR gen
(gnrS2, aac(6)-Ib-cr, gnrB17). Sedmnact PMQR-pozitivnich izolatd bylo zafazeno do
komplexu druhtt Aeromonas hydrophila, 15 izolatd do komplexu A. sobria a jeden izolat do
komplexu A. hydrophila/sobria. Aeromonas spp. byly roziazeny do péti skupin (A-E) na
zaklad€ podobnosti makrorestrikénich profili. U izolath z tropickych ornamentalnich ryb byly
hodnoty MIC ciprofloxacinu vyssi (64—>128 mg/l) neZ u izolatu z kaprt koi (0,25-8 mg/l).
U izolath Aeromonas spp. z ornamentalnich ryb byla zjiSt€éna multirezistence (geny
rezistence Kk tetracyklinu, chloramfenikolu, sulfonamidtim, trimetoprimu, aminoglykosidtm,
rifampicinu a beta-laktamim). Mezi nejCastéji detekované sestavy genovych kazet
v integronech tfidy I byly dfrA12-aadA2 (16 izolati Aeromonas spp.) a arr3-aacA4-dfrAl-orf
(4 izolaty) z ornamentalnich ryb i1 kapr koi. Konjugativni pfenos plazmidi s geny PMQR
nebyl prokdzan u zddného izolatu. Transformace probéhla Gspésné u 79 % izolath Aeromonas
spp. Ze 17 transformantl s jednim plazmidem 7 transformantl neslo maly netypizovatelny
plazmid sqgnrS2 a 10 transformantti neslo plazmid IncU (20-40 kb). IncU plazmidy o
velikosti 20 kb s identickym restrikénim profilem byly izolovany z nepfibuznych izolat
Aeromonas spp. z ornamentalnich ryb 1 kapra koi. IncU plazmidy o velikosti 35 a 40 kb se
lisily restrikénim profilem i obsahem genti PMQR.

Diskuze

Tato studie poskytuje detailni molekularni charakteristiku izolati Aeromonas spp. s geny
PMQR. Detekce Aeromonas spp. s geny rezistence k chinolontim je znepokojujicim zjisténim
Z hlediska vyznamu chinolonti pro 1écbu bakterialnich infekci ¢lovéka a zvitat, a také jakozto
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ukazatel zatizeni zivotniho prostfedi vysoce stabilnimi antibiotiky, které ovliviiuji
biodiverzitu vodniho prostfedi a snizuji mnozstvi populaci bakterii pfirozené citlivych k témto
antibiotikiim (Cabello a kol. 2013). Rada studii poukédzala na znaéné rozsifeni qnrS2
u Aeromonas spp. z ornamentalnich ryb (napf. Verner-Jeffreys a kol. 2009). U izolata
z ornamentalnich ryb byla zjisténa multirezistence, kterd odrazi absenci dusledné regulace
pouziti antibiotik v méné rozvinutych zemich. Detekce identickych plazmida s geny PMQR
u neptibuznych izolati Aeromonas spp. z riiznych oblasti svéta poukazuje na velky vyznam
plazmidt pro rozsifeni gent rezistence k chinoloniim a k dalsim vyznamnym antibiotikiim.

Zavér

Rostouci rozsifeni bakterii rezistentnich k antibiotikiim je alarmujicim problémem soucasné
mediciny. Detekce multirezistentnich Aeromonas spp. nesouci geny PMQR z importovanych
ryb poukazuje na nutnost omezeni pouzivani antibiotik v akvakulturach. Vodni ekosystémy
reprezentuji vyznamny zdroj gentl rezistence a mobilnich genetickych elementii zajist'ujicich
jejich rozsiteni v bakteridlnich populacich.
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Summary

Aim of this study was to compare prevalence and characteristics of vanA-carrying vancomycin
resistant enterococci (VRE) isolated from American crows (Corvus brachyrhynchos) and rooks
(Corvus frugilegus) wintering in the United States, Canada, and various European countries. Samples
of feces were collected during winters 2010-2013 and cultivated selectively for VRE. We tested
susceptibility to other antibiotics by disk diffusion method and occurrence of resistance and virulence
genes. Pulsed-field gel electrophoresis (PFGE) and multilocus sequence typing (MLST) were used to
examine epidemiologic relationships of vanA-containing VRE. VRE with the vanA gene were found in
15 (2.5%) of 590 and one of 400 crow samples (0.3%) in the USA and Canada, respectively. In
Europe, VRE with the vanA gene were found in 8 (0.7%) of 1073 rook samples. In total, we obtained
23 isolates of E. faecium and 8 E. faecalis. Based on MLST analysis, all E. faecium isolates belonged
to clonal complex 17. All E. faecalis isolates were from USA and belonged to ST6 (1), ST16 (3) and
ST179 (4). Clinically important enterococci with the vanA gene occurred in omnivorous corvids in
North America and Europe. The role of migratory birds in dissemination of antibiotic resistant
bacteria has not been understood yet, but presence of clinically important enterococci in corvids may
pose a risk of environmental contamination.

Keywords: vancomycin resistant enterococci; wildlife; Burda; antibiotic resistance

Uvod

Antibioticka politika USA, Kanady a Eurépy sa vyznamne 1iSi. Koloniz4cia vankomycin
rezistentnymi enterokokmi (VRE) sa v USA vyskytuje takmer vyhradne v nemocniciach
(Ghosh et al., 2012), zatial' ¢o v Eurdpe je nemocni¢ny vyskyt iba sporadicky a kolonizacia
VRE je Castejsia u hospodarskych zvierat (Bager et al., 1997). Vyskyt VRE v Kanade je vo
vSeobecnosti relativne nizky. Cielom tejto Stiidie bolo porovnat’ vyskyt a vlastnosti izolatov
svanA génom, vyizolovanych zvrany kratkozobej (Corvus brachyrhynchos) v USA
a v Kanade, a z havrana pol'ného (Corvus frugilegus) v Eurdpe.

Material a metody

Vzorky trusu boli zbierané na nocoviskach v 8 europskych Statoch (zima 2010/2011),v 4
Statoch USA (zima 2011/2012) a v 3 provinciach Kanady. Nasledne boli vzorky selektivne
kultivované, a bola otestovand minimalna inhibi¢nd koncentracia (MIC) k vankomycinu,
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citlivost’ k ostatnym antibiotikdm diskovou difiznou metédou, ako aj vyskyt génov
rezistencie a virulencie pomocou PCR. Epidemiologicka pribuznost’ vanA-nesucich izolatov
bola testovana pomocou pulznej gélovej elektroforézy (PFGE) a MLST analyzy (multi-locus
sequence typing). U izolatov bola testovana in vitro schopnost’ horizontalneho prenosu vanA
génu.

Vysledky

VRE s vanA génom boli najdené u 15 (2,5%) z 590 vzoriek z USA, u 8 (0,7%) z 1073 vzoriek
z Europy. Zo 400 vzoriek zKanady boli VRE identifikované iba u jednej (0,3%).
Z morfologicky odlisSnych kolénii americkych vzoriek bolo ziskanych 22 réznych izolatov
VRE s vanA génom, z nich 14 bolo E. faecium a 8 E. faecalis. Vsetkych 8 eurdpskych a jeden
kanadsky izolat, patrili k druhu E. faecium. V USA pochadzal jeden izolat z Kansasu, dva
zNew Yorku al19 z Massachusetts. Z eurépskych vanA-nesucich izolatov pochadzalo 7
z Ceskej republiky a jeden z Nemecka. Izolat z Kanady bol z ostrovu Princa Edwarda. Okrem
vankomycinu boli izolaty najCastejSie rezistentné k erytromycinu, tetracyklinu a ampicilinu.
Rezistencia Kk erytromycinu bola sposobena pritomnostou ermB génu, tetracyklinova
rezistencia bola kddovana génmi tetM a tetL. U niektorych izolatov zo Severnej Ameriky sa
vyskytovali aj gény virulencie — esp, gelE, cylA a asal, zatial’ ¢o vSetky europske izolaty boli
tychto génov prosté. Na zaklade MLST boli izolaty E. faecium z USA typizované ako ST
(sekvenény typ) 18 (6 izolatov), ST555 (2) anové typy ST749 (1), ST750 (3), ST751 (1),
ST752 (1), kym E. faecium z Eur6py patrili do ST 92 (6), ST121(1), ST(671). Izolat z Kanady
patril k ST448. E. faecalis boli zaradené¢ do ST6 (1), ST16 (3) a ST179 (4). Vsetky izolaty
z USA mali pri konjugéacii na filtri vysoku schopnost prenasat vanA gén ~10° T/D
(transkonjugant na donora). Sedem z 6smich europskych izolatov bolo schopnych prenasat’
vanA gén pri nizkej frekvencii ~107T/D.

Diskusia

Sirenie rezistentnych mikroorganizmov a génov rezistencie z hospodarskych zvierat a z 'udi
do vol'ne zijicich zvierat je stdle neobjasnené, ale predpoklada sa, ze volne Zijice zvierata
slizia ako vyznamné rezervoare rezistencie, ktort mozu $irit’” do zivotného prostredia aj na
vel'ké vzdialenosti, a to vd’aka migracii a sezonnym presunom (Blanco et al., 2009). Tato
Stadia porovnava vlastnosti VRE najdenych u krkavcovitych vtakov v Severnej Amerike
aVv Eurdpe. Izolaty z USA niesli rozne gény virulencie, vykazovali ovela SirSie spektrum
antibiotickej rezistencie ako izolaty z Eurdpy a frekvencia horizontadlneho prenosu vanA génu
bola unich omnoho vysSia. Na zéklade MLST analyzy, boli izolaty z USA zaradené do
klinicky velmi vyznamnych sekvenénych typov, ktoré su cCastymi pdovodcami
nozokomialnych infekcii (MLST Database, 2013). Naopak, sekvencéné typy eurdpskych
1zolatov su spajané s kolonizaciou u hospodarskych zvierat (MLST Database, 2013). Ziskané
vysledky naznacuji, Ze izoldty zo Severnej Ameriky st pravdepodobne humanneho
Klinického povodu. Vyskyt VRE v nemocniciach v USA je vysoky (CDDEP, 2013), a je
mozné, ze dochadza k Sireniu VRE do zivotného prostredia. V Eurdpe je vyskyt VRE spajany
s niekdajSim pouzivanim avoparcinu (glykopeptidové antibiotikum pribuzné vankomycinu)
ako rastového stimulatoru u hospodarskych zvierat (Bager et al., 1997). To suhlasi
s vysledkami tejto Studie, ked'Ze izolaty z Europy neniesli ziadne z testovanych génov
virulencie a az na antibioticku rezistenciu vykazovali vlastnosti komenzalnych enterokokov.
Predpokladame teda, ze zdrojom VRE pre kolonizaciu havranov v Europe boli hospodarske
zvierata.

115



Sekce 3

Zaver

Klinicky vyznamné enterokoky s vanA génom sa vyskytuju u vol'ne zijicich vran v USA a u
havranov v niektorych eurépskych statoch. Uloha migrujiicich vtakov v §ireni rezistentnych
baktérii nie je uplne objasnena, ale pritomnost klinicky vyznamnych enterokokov
u krkavcovitych vtadkov méze predstavovat’ riziko kontaminécie zivotného prostredia.
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Summary

Ixodes arboricola and Ixodes lividus are ornitophilic nidiculous ticks. Birds are known as reservoirs
of some bacterial pathogens. Rickettisae are obligate intracellular bacteria and some species are
causative agents of severe human diseases. Tick-borne rickettsioses belong to the spotted fever group
rickettsiae. The aim of this study was to find presence of rickettsiae in ticks I. arboricola and I. lividus
from the Czech republic and Slovakia. Ticks I. arboricola were collected from pulli and nests at 2 and
1 localities in the Czech republic and Slovakia, respectively. In total, 166 samples of I. arboricola
were collected. Ticks I. lividus were sampled at 16 localities from nests in the Czech republic. In total,
1759 individuals were found. Randomly selected samples were tested by PCR targetting 2 rickettsial
genes. All adults and 82% of nymphs of I. arboricola and 100% of I. lividus yielded positive results in
both genes, so they contained spotted fever group rickettsiae DNA. Sequence analysis of rickettsial
DNA from |. arboricola provided to identify the rickettsia as Candidatus Rickettsia vini. Rickettsial
nucleotide sequences acquired from 1. lividus needs further analysis. Our study showed that
ornitophilic ticks represent an important reservoir of rickettsiae. We present the first evidence of
Candidatus Rickettsia vini from the Czech republic and Slovakia.

Keywords: rickettsiae; ticks; birds; Ixodes arboricola; Ixodes lividus; spotted fever group rickettsiae

Introduction

Ixodes arboricola Schulze et Schlottke, 1929, also known as ,the tree-hole tick®, is a
nidiculous ectoparasite that feeds on various birds species. Ixodes lividus Koch, 1844, is an
exclusive ectoparasite of Riparia riparia (sand martin). The whole life cycle of these tick
species is restricted to different types of cavities, such as tree holes or bird boxes (I.
arboricola) or tunnels in sand (I. lividus). Birds play a significant role as reservoirs of various
tick-borne pathogens. Rickettsiae are divided into several groups - spotted fever group (SFG)
rickettsiae, typhus group rickettsiae, the Rickettsia bellii group, and the Rickettsia canadensis
group. Tick-borne rickettsioses belong to the SFG and represent emerging and reemerging
infections. Recently, Candidatus Rickettsia vini has been described as a new rickettsia in 1.
arboricola from Spain. We examined presence of I. arboricola and I. lividus at appropriate
habitats in the Czech Republic and Slovakia and investigated the prevalence of Rickettsia spp.
in the ticks found.

Material and Methods

Sampling of I. arboricola. Bird boxes installed in the forests were surveyed at three locations:
Breclav (7 May-21 June 2009, 24 May and 13 June 2013) and Velky Kosir (1 June, 7 June
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and 25 September 2013) both in the Czech Republic, and Ziar nad Hronom (6 June 2013) in
Slovakia.

We identified, ringed and examined bird pulli for presence of ticks and put them back into
their nests. If there were no nestlings because of mature or predation, nest material was placed
into zip-lock plastic bag. In the laboratory, nests were examined for presence of ticks and
identified of proper bird species according to characteristic appearance of the nest.

Sampling of I. lividus. Sand martin nesting holes were surveyed at 16 locations: Pouzdrany,
Vemyslice, Bozice Martincova piskovna (2 May and 7 September 2013), Oleksovice,
Oslavany (2 May 2013), Bozice CMS (7 September 2013), Roudnice nad Labem, Straskov,
Hyskov, Belec, Srbsko, Pnovice (4 May 2013), Liten (4 May and 8 September 2013), Cernuc
(8 September 2013), Cep | and Lzin (6 September 2013).

We collected nest material into zip-lock plastic bags that were examined for presence of ticks
at laboratory.

Ticks were collected by tweezers and immediately stored in 96% ethyl alcohol to preserve
DNA. All ticks were classified to species, stage and blood meal volume.

DNA analysis. DNA was extracted from randomly selected individuals. Quality of DNA
extraction was confirmed by polymerase chain reaction (PCR) using primers 16S +1 and 16S
—1 amplifying a =460-bp fragment of the tick mitochondrial 16S rDNA gene. PCR with
primers CS-78 and CS-323 was used to amplify 398 bp fragment of the gltA gene that
presents in all Rickettsia species. PCR using primers Rr190.70 and Rr190.602 was performed
to amplify a 532-bp fragment, a part of the ompA gene that occurs in the majority of SFG
rickettsiae. PCR products were purified by EXoSAP-IT® and DNA-sequenced. Sequences
were subjected to NCBI nucleotide BLAST analysis to compare to published sequences.

Results

I. arboricola results. In total, 228 bird boxes were surveyed, in which 454 pulli were
examined. 109 nests were observed in a laboratory. In total, 166 ticks I. arboricola were
found (17 nymphs, 10 males and 139 females). Ten bird species nested in boxes. I. arboricola
were found in the bird boxes of Ficedula albicollis, Parus major, Cyanistes caeruleus and
Sitta europaea. The highest abundance of ticks was observed in a lowland flood-plain forest
near Breclav. F. albicollis was the most frequently infested bird species.

In total, 119 ticks (17 nymphs, 10 males and 92 females) were tested individually for the
presence of rickettsiae. All males, all females and 14 nymphs yielded positive results by the
gltA and ompA PCR assays. The three Rickettsia spp. negative nymphs were collected from F.
albicollis in Breclav in 2013.

DNA sequencing of ompA partial sequences obtained 100% identity with Candidatus R. vini
(Spain, JF758828.1).

I. lividus results. In total, 353 nests of Riparia riparia from 16 localities were examined.
1759 ticks I. lividus (1707 larvae, 16 nymphs, 10 males, 26 females) were found. In total, 39
larvae, 3 nymphs, 2 males and 1 female from 9 localities were tested by PCR as mentioned
above. 100% of samples yielded positive results for both genes. Further analysis of nucleotide
sequences is needed to identify Rickettsia spp.

Discussion

I. arboricola is commonly found in tree cavities in Europe. In this study, we found ticks I.
arboricola on birds belonging to Passeriformes, which is in compliance with previous studies.
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As ompA is highly polymorphic gene and it is considered the most valuable for the
identification of Rickettsia species, analysis of ompA sequences showed 100% identity with
Candidatus R. vini. Using gltA sequences did not provide unique identification.

In a previous study, Rickettsia sp. was detected in 44% larvae and in 24.5% nymphs of I.
arboricola from the Czech Republic. Here, we detected a recently described Candidatus
Rickettsia vini in 1. arboricola in the Czech Republic and Slovakia. Until now, this rickettsia
was found in ticks I. arboricola and I. ricinus in Spain. All adults and 82% of nymphs were
Candidatus Rickettsia vini-positive in our study. The different prevalence in comparison to
previous results could be caused by more efficient DNA extraction used in this study.

As we sampled I. lividus ticks right before and after R. riparia breeding season, we found
mainly larvae (97%). Other stages are more abundant during breeding season because their
life cycle is dependent on host presence. 100% prevalence of SFG Rickettsia sp. detected in
our study is in compliance to studies from the United Kingdom and Sweden.

By phylogenetic analysis, Candidatus Rickettsia vini that was found in I. arboricola is closely
related to R. heilongjiangensis and R. japonica. Both these bacteria are human pahogens and
have not been reported from Europe. Other rickettsial genospecies that are closely related to
R. heilongjiangensis have been detected in Ixodes spp. (including I. lividus) collected from
birds in Sweden and the United Kingdom. This high diversity of rickettsial genospecies
underlines the importance of birds in the epidemiology of rickettsie.

Conclusion

In this study, we detected Rickettsia spp. in both ornitophilic tick species with high
prevalence. As all Rickettsia spp. must be considered potential pathogens, a further study of
Candidatus R. vini is needed.
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Summary

The aim of this experiment was to determine changes in the plasma neopterin, biopterin and
corticosterone in poultry fattened under increased ambient temperature with and without probiotic
supplementation. In the experiment, a total of 80 ROSS 380 broiler-type chickens was used. Broilers
were divided into 4 groups (20 broilers in each group): 1) control group, 2) group supplemented with
probiotics, 3) group exposed to heat stress without probiotics supplementation and 4) group exposed
to heat stress with probiotics supplementation. Chickens in groups 2 and 4 (supplemented with
probiotics) were administered with probiotics Lactiferm ® containing 5 x 109 CFU of Enterococcus
faecium M-74 at 1 g quantity of 4 g / | of drinking water from 35 day to 42 day. On the day 42 of age,
chickens in groups 3 and 4 were exposed to increased ambient temperature of 35 £ 1 ° C for 24 h. On
the day 43, blood was taken from all groups by puncturing v. basilica for corticosterone, neopterin
and biopterin determination. Plasma neopterin and biopterin concentrations were correlated with
corticosterone concentration.

Keywords: neopterin; biopterin; corticosterone; stress; probiotics; broilers

Introduction

Increased ambient temperature represents a significant stress factor that negatively affects the
welfare of poultry and subsequently negatively affects the quality of meat. The principal
stress hormones glucocorticoids and catecholamines affect major immune functions such as
antigen presentation, leukocyte proliferation and traffic, secretion of cytokines and antibodies,
and the selection of the Th-1 versus Th-2 responses (Elenkov and Chrousos, 2006). Neopterin
and biopterin belong to a group of unconjugated pterins, derived from guanosine triphosphate
by guanosine triphosphate cyclohydrolase | (Brown, 1971). They were considered as suitable
markers of immune system activation under acute stress (Breinekova et al., 2006; Breinekova
et al., 2007). Several studies have shown that the addition of probiotics to the diets of broilers
leads to improved performance (Jin et al., 1997; 1998). The mechanism of probiotics activity
is not yet known and is open for research, although there are several hypotheses. There is
increasing evidence to suggest that probiotics may affect stimulation of the host's immune
systems (Ahmad, 2006).

Material and Methods

In the experiment, 80 ROSS 380 broiler-type chickens were used. The broilers were obtained
from a commercial broiler housing, where they were reared from the first day after hatching
on deep litter (wood shavings) with controlled light and heat, hygiene, and feeding patterns
corresponding to standard husbandry requirements for meat hybrid poultry. Feed and water
were provided ad libitum; the lighting regime was 18 hours of light and 6 hours of darkness.
On Day 35, the broilers (total number 80) were transferred to the experimental broiler housing
at the University of Veterinary and Pharmaceutical Sciences Brno. Broilers were divided into
4 groups (20 broilers in each group): 1) control group, 2) group supplemented with probiotics,
3) group exposed to heat stress without probiotics supplementation and 4) group exposed to
heat stress with probiotics supplementation. Chickens in groups 1 and 2 (supplemented with
probiotics) were administered with probiotics Lactiferm ® containing 5 x 109 CFU of
Enterococcus faecium M-74 at 1 g quantity of 4 g / | of drinking water from 35 day to 42 day.
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On the day 42, chickens (groups 3 and 4) were exposed to increased ambient temperature of
35+ 1 °C for 24 h. On the day 43, blood was taken from all groups by puncturing v. basilica
for corticosterone, neopterin and biopterin determination. Plasma neopterin and biopterin
concentrations were correlated with corticosterone as a marker of neuroendocrine activity.

The measurement of neopterin and biopterin was based on high-performance liquid
chromatography with fluorometric detection (Carru et al., 2004). All samples and pterin
solutions were protected against light when handled. Detection limits for neopterin and
biopterin were 0.23 and 0.41 ng/mL, respectively. The limits of quantification for neopterin
and biopterin were 0.75 and 1.35 ng/mL, respectively. The coefficient of variation was 3.8%.

The plasma corticosterone concentration was measured on the principle of photometric
detection using a commercial Corticosterone Enzyme Immunoassay Kit (Cayman Chemical,
Ann Arbor, USA). The detection limit for corticosterone was 0.03 ng/mL. The limit of
quantification for corticosterone was 0.1 ng/mL. The intra-assay CV was 6.2%.

The results were analyzed using the statistical package Unistat 5.1. (Unistat Ltd., GB). The
data was subjected to a two-way ANOVA using the general linear model procedure with two
fixed effects: Heat treatment with 2 levels (33 °C, 21 °C) and Probiotic treatment with 2
levels (Probiotics, Control) along with their interactions. When the effect was statistically
significant, the Tukey-HSD test (Zar, 1999) was performed as a post hoc test for pairwise
comparisons. To assess correlations in the experiment, A Spearman rank correlation
coefficients (Zar, 1999) were calculated among monitored stress indices.

Results and Discussion

The results of biochemical examinations in broiler chickens treated with probiotics under heat
stress (33°C for 24 h) are given in Table 1. An ANOVA revealed a heat treatment effect on
plasma corticosterone (P < 0.001), neopterin (P < 0.001) and biopterin (P < 0.001). While
both corticosterone and neopterin levels in broilers under heat stress increased approximately
twice (from 0.38 to 0.84 ng/mL and 17.9 to 32.6 nmol/L, respectively), biopterin
concentration was elevated from 142.3 to 181.1 nmol/L. The increase in biopterin
concentrations were detected in adult pigs transported to the slaughterhouse (Breinekova et
al., 2006) and in neonatal piglets in the acute stage of hypoxia-ischemia (Fujioka et al., 2008).
Smutna et al. (2010) observed an increase in plasma neopterin and biopterin levels in pigs
already an hour after Fe3+-dextran administration that produces a special stress situation.

Heat stress stimulates the release of corticosterone from the adrenal gland, initiates lipid
peroxidation in the cell membrane and leads to the generation of free radicals (Etches et al.,
1995). Kataria et al. (2008) observed the effect of high ambient temperature on increased
levels of corticosterone. They stated that the ambient temperature of 42-45 ° C during the
fattening of broilers led to an increase in corticosterone levels compared to broilers fattened at
temperatures of 24-27 ° C.

In our experiment, we found also a highly significant correlation between corticosterone level
and plasma neopterin concentration (r = 0.404, p < 0.001) and between corticosterone level
and plasma biopterin concentration (r = 0.502, p <0.001). This suggests that biopterin and
neopterin may serve as possible additional stress markers in broilers in the case of acute heat
stress.

In addition, a probiotic treatment effect (P < 0.001) on plasma neopterin was revealed in our
study, with higher neopterin level in broilers treated with probiotics irrespective to heat stress.
No effect of probiotic treatment was found in corticosterone and biopterin levels. Further,
there were no interaction effects between heat and probiotic treatment in plasma
corticosterone, neopterin and biopterin revealed in our study. Havenaar and Spanhaak (1994)
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has reported that probiotics stimulate the immunity of the chickens. Also Jin et al. (1997)
suggest probiotics exert an essential role in stimulating the immune system in avian. Several
studies have reported that the neuro-endocrine system is ultimately involved in the response
of immune and epithelial systems to stress (Cook, 1994; Kohm and Sanders, 2000; Levite,
2001).

Table 1: Effect of heat stress (33°C for 24 h) on selected biochemical indices of broilers (n =
80) treated with probiotics (Enterococcus faecium M-74; 7.5 x 10° CFU/I) in drinking water
and untreated control broilers.

Indicator
Corticosterone Neopterin Biopterin
Effect (ng/mL) (nmol/L) (nmol/L)
Heat treatment
21°C 0.38° 17.9° 142.3°
33°C 0.842 32.62 181.12
SEM 0.06 0.03 5.86
Probiotic treatment
Control 0.622 20.6° 157.52
Probiotics 0.602 29.92 165.92
SEM 0.07 0.04 7.26
ANOVA Significance (P)
Heat treatment (H) <0.001 <0.001 <0.001
Probiotic treatment (P) N.S. <0.001 N.S.
TxC N.S. N.S. N.S.

ab = Means within the same effect and column lacking a common letter of superscript differ significantly (P <
0.05)

Conclusion

In our experiment, we found an increased plasma neopterin, biopterin and corticosterone in
broilers due to high ambient temperature (35°C) for 24 hours. A strong positive correlation
between corticosterone and neopterin and biopterin was also found. Based on that, we may
consider biopterin and neopterin to be possible additional stress markers in broilers in the case
of acute heat stress.
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Summary

The aim of our study was to investigate the behaviour patterns of cage-housed pheasant hens during
the laying period. The laying hens were housed in cages enriched with two perches and a hiding
place. Monitored behaviour patterns were feeding, drinking, defecation, movement, resting,
scratching, preening, stereotype behaviour, mating, feather pecking and aggression. The results
determined provide new information about behaviour of common pheasant hens during the laying
period.

Keywords: pheasant; behaviour; enrichment; laying period

Introduction

In Czech pheasantries the substantial number of raised breeding pheasants in the breeding
season is housed in cage systems. This method of breeding occurs currently also in other
countries (Zapletal et al., 2010). An appropriate environmental design is considered
fundamental to ensure bird welfare (Campo and Prieto 2009). Animal well-being can be
improved by housing the animals in species-specific natural or near-to-natural environments
(Duncan et al., 1992; Pohle and Cheng, 2009). An enriched environment is one of the ways
how to improve animal welfare during the housing (Tactacan, 2009; Jendral et al., 2005;
Pavlik et al., 2008).

Creating the optimum environment for animals is a key prerequisite for animal welfare. In
poultry raising, the results of production performance, health and behaviour patterns in birds
document to which extent the respective conditions of husbandry satisfy the needs of animals
(Appleby et al., 2004). Thorough knowledge of pheasants behaviour is necessary for positive
results in game birds husbandry.

The aim of our study was to investigate the behaviour patterns of pheasant hens housed in
enriched cage system during one day of laying period.

Materials and Methods

The birds and their treatment

The monitoring of ethological activities was performed on the pheasant hens housed in a two-
tiered cage battery from the beginning of the laying period. Each cage was enriched with two
perches and a place to hide created by strips of cloth hung in one corner of the cage,
separating this corner from the rest of the cage. Neither cauterisation nor clip-on spectacles
were used in this group.

The main aim of the study was to analyze an objective video recording birds’ behaviour
throughout the light day, i.e. from 7:00 a.m. until 7:15 p.m. In principle, 15-minute segments
at the beginning of every hour (i.e. at 7:00 a.m., 8:00 a.m., 9:00 a.m., etc.) were analyzed for
each hen, i.e. total analyzed time was 195 minutes for each hen. The following behaviour
patterns were monitored: Feeding, Drinking, Defecation, Movement, Resting, Scratching,
Preening, Stereotype behaviour, Mating, Feather pecking, Aggression. Ethograms of
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individual female pheasants were evaluated followed by calculating the average frequency of
particular behaviour patterns in all hens within the monitored period.

Results and Discussion
The frequency of evaluated behaviour patterns in female pheasants during the monitored time
segments is provided in Table 1.

Table 1: Behaviour patterns of pheasant hens during one day of laying period.
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% 5.8 |3.18 | 1.54 | 11.9 |34.4 031 |7.79 | 23.4 | 0.62 | 7.49 | 3.59 | 100.0

The most observed activities in monitored pheasant hens housed in enriched cages were
resting (34.4%) and stereotype behaviour (23.4%). Resting is among behaviour patterns with
a generally highest rate during the day (Zapletal et al., 2011). Fraser and Broom (1997) have
reported that the stereotypes occur in situations where an individual lacks control of its
environment. Movement of birds includes a variety of locomotor activity. According to
Hughes and Appleby (1989), cages enriched using perches may influence the increase in
physical activity. Movement (11.9%) was the third most frequent activity in pheasant hens in
our ethological study. Preening as such is very important to birds since it helps keep the
feathers well groomed (Ostfeld and Lewis, 1999). In our study, preeing was observed in
7.79% of the monitored time. Also feather pecking (7.49%) and aggression (3.59%) in
pheasant hens were recorded during monitored period. Enriched cages in laying hens have
resulted in better bone quality, which may have been brought about from increased activity
(Tactacan, 2009). The issue of enriched cages and their influence on aggression levels, lower
body weight and feather pecking has also been addressed by Jendral et al. (2005) and Pavlik
et al. (2008). Activities such as feeding (5.8%) and drinking (3.18%) were less represented
during the monitored period in comparison with other activities. The lowest frequency was
recorded for the activities such as defecation (1.54%), scratching (0.31%) and mating
(0.62%).

The results determined in our study provide new information about behaviour patterns of
common pheasant hens housed in enriched cage system during the laying period.
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The content of polyamines (spermine and spermidine) in the muscles
of selected kind of wild animals
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Summary

The content of polyamines spermine and spermidine in muscles of selected game, was observed in the
study. For purposes of this study the carcasses of roe deer (Capreolus capreoslus), wild boar (Sus
scrofa) and European hare (Lepus europaeus) hunted by huntsmen were used (n = 10 of each selected
kind). The carcasses of selected wild animals were stored at the temperature 0 - 7°C for 21 days. For
assessment of polyamine content the muscle samples (shoulder leg and hind leg) were taken at 1% and
21% day of storage. Polyamines (spermine and spermidine) were separated and quantified by reverse
phase liquid chromatography. Even if the changes of polyamine concentrations during the storage
time were not sizable, higher concentrations (mg/kg) of both polyamines were observed at the end of
storage time. The highest spermidine concentrations were assessed in muscles of European hare 1.26
+ 0.900; followed by roe deer 1.02 £ 0.220 and the least amount was observed in wild boar muscles
0.82 £+ 0.194. Spermine concentrations (mg/kg) were at highest levels observed in muscles of wild boar
30.26 £ 2.786; then roe deer 29.02 £ 5.796 and finally European hare 24.96 + 6.930.

Keywords: biogenic amines; European hare; liquid chromatography; roe deer; wild boar

Introduction

Biogenic amines and the polyamines are organic compounds that are natural constituents of
living cells (Paulsen et al., 2008). Due to their different biological roles and mode of
formation, polyamines started to be separated from their traditional classification within
biogenic amines (Dadakova et al., 2012). Polyamines are involved in numerous biochemical
and physiological activities, including cell proliferation and differentiation (Zoumas — Morse
et al., 2007). Furthermore polyamines are supposed to be involved in tumor development. The
polyamine body pool is maintained by three primary sources: endogenous synthesis,
production by intestinal microorganisms and contribution from the diet (Dadékova et al. 2012,
Zoumas-Morse et al., 2007). Information on the polyamine content in foods is thus in great
interest of many researchers to assess their dietary intake (Kala¢ and Krausova, 2005;
Dadakova et al., 2012).

Authors of previously presented studies assessed the polyamine content in rabbits (Dadékova
et al., 2012), ducks (Dadakova et al., 2012), chicken (Kozova et al., 2009), lamb and sheep
(Daddkova et al., 2012) pork and beef meat (Kala¢, 2006). Available information about
polyamine content in muscles of wild animals is however very limited.

The objective of this study was thus to determine polyamines (spermine and spermidine
content) in raw meat of selected kind of wild animals (wild boar, roe deer, and European hare)
and assesses the changes in the polyamine content during the storage.

Materials and Methods

For purposes of this study were used carcasses of selected wild game — wild boar (Sus scrofa),
roe deer (Capreolus capreolus) and European hare (Lepus europaeus). Hunted carcasses of
these wild animals were stored at temperature range 1-7°C for 21 days. Meat samples were
collected from shoulder or hind leg muscles (n= 20 form each selected species; m=0.5 g) at
the beginning (1% day) and at the end (21 day) of storage.
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Measurement of polyamines (spermine and spermidine) was based on high—performance
liquid chromatography coupled with triple quadrupole tandem mass spectrometry. Normal
distribution of data was proved for statistical analysis. Statistical significance of changes in
the concentrations was tested by Student’s test. A significance level of P value < 0.05 was
considered as statistically significant.

Results
Result concentration assessed in muscles of selected game animals are show in figures 1 and
2.
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Figure 1: Spermine content in muscles of selected wild game stored at temperature 1-7°C for
21 days.
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Figure 2: Spermidine content in muscles of selected wild game stored at temperature range 1-
7°C for 21 days.

Discussion

Obviously higher concentrations were observed in spermine compared to spermidine. Higher
spermine contents as compared to spermidine contents are usual in foods of animal origin,
while the opposite is observed in food of plant origin (Kala¢ and Krausova, 2005). Even if the
changes of polyamine concentrations during the storage time were not sizable, higher
concentrations (mg/kg) of both polyamines were observed at the end of storage time.
Statistically significant increase (P < 0.05) of both polyamines (spermine and spermidine) was
assessed in wild boar meat.
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Polyamines concentration (mg/kg) assessed in muscles of European hare were 1.26 + 0.90 and
24.96 + 6.93 for spermidine and spermine respectively. When compare our results with those
presented for rabbit meat - leg muscle (Dadakova et al., 2012), higher concentrations were
assessed in spermidine concentration (2.2 = 0.6 mg/kg for rabbit leg muscle), while obviously
lower concentration was observed in spermine (8.0+0.7 mg/kg for rabbit leg muscle).

Second highest polyamine concentrations (mg/kg) among kinds of venison studied in our
work were assessed in roe deer meat (1.02 + 0.220 and 29.02 + 5.796 for spermidine and
spermine respectively). Compared to results of previously presented studies (Krausova et al.,
2006; Dadakova et al., 2011) concerning polyamine concentrations in muscles of certain
kinds of farm animals (lamb leg muscle 4.2 + 1.6 and 17.2 + 2.2 mg/kg for spermidine and
spermine respectively; beef muscles 1.2 - 2.4 mg/kg for spermidine and 22 + 5.6 mg/kg for
spermine) there is obviously lower spermidine concentration and higher spermine
concentration in roe deer meet.

Polyamine concentrations in wild boar muscles were 0.82 = 0.19 and 30.26 + 2.78 mg/kg for
spermidine and spermine respectively. Higher spermidine concetrations (1.3-5.6 mg/kg) and
lower spermine concentrations (18.3 — 28.4 mg/kg) were presented by Krausova et al. (2006)
for pork meet.

Conclusion

Knowledge on the content of intestinally absorbed dietary polyamines is required due to their
special participation on many physiological processes in human body. Results assessed in our
study show the highest spermidine concentrations in muscles of European hare followed by
roe deer and the least amount was observed in wild boar muscles. Spermine concentrations
were at highest levels observed in muscles of wild boars, subsequently in muscles of roe deer
and finally in muscles of European hare.

Based on our results it seems that venison contain higher spermidine concentrations and lower
spermine concentrations as compared to farm animals.
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Summary

This study investigated polycyclic aromatic hydrocarbons (PAH) pollution of selected rivers in the
Czech Republic. Integrated evaluation was carried out using combination of chemical and biological
monitoring, in which we measured content of 1-hydroxypyrene (1-OHP) in chub bile and priority PAH
in water samples obtained by exposing the semipermeable membrane devices at each location. The
concentrations of 1-OHP in bile samples and sum of priority PAH in water sampler ranged from 6.8
ng.mg protein™ to 106.6 ng.mg protein™ and from 5.2 ng.L™ to 173.9 ng.L?, respectively. The highest
levels of biliary metabolite and PAH in water were measured at the Odra River (the Bohumin site),
which is located in relatively heavily industrialized and polluted region. Statistically significant
positive correlation between biliary 1-OHP and sum of PAH in water was also obtained (P < 0.01,
rs= 0.806).

Keywords: polycyclic aromatic-hydrocarbons; organic pollutants; semipermeable-membrane devices;
organic pollutants; fish bile; biomarkers

Uvod

Polycyklické aromatické uhlovodiky (PAH) pfedstavuji skupinu lipofilnich organickych
sloucenin pfitomnych ve vSech sloZkach a oblastech Zivotniho prostfedi. Do prostiedi vstupuji
nejCastéji pii spalovani fosilnich paliv, jako vedlejsi produkty primyslovych vyrobnich
procest, béhem kulindfské upravy potravin a v mensi mife 1 z pfirodnich zdroji. Mnohé z
nich jsou hodnoceny jako potencidlni mutageny a karcinogeny (Douben, 2003). Ve vodnim
prostfedi se PAH vyskytuji ptedevsim v abiotickych matricich (voda, sediment, suspendovany
material). Mezi hlavni zdroje PAH ve vodach patii vypousténi doméacich a primyslovych
odpadu a atmosférické depozice. Nej€astéji pouZivanym metabolitem pro hodnoceni expozice
PAH ve vodnim prostiedi je 1-hydroxypyren (1-OHP) (Hosnedl et al., 2003). Stanoveni
1-OHP ve Zlu¢i je konvencni a relativné rychld metoda vyuZzivana pii hodnoceni kontaminace
ryb PAH.

Cil prace

Cilem prace bylo zhodnotit kontaminaci vyznamnym fi¢nich lokalit na uzemi CR
polycyklickymi aromatickymi uhlovodiky. DalSim cilem bylo posoudit vypovidaci schopnost
biomonitoringu na zakladé€ korelace mezi hodnotou 1-OHP ve Zlu¢i ryb a koncentraci PAH ve
vodg¢ zjistovanou dlouhodobym méfenim pomoci pasivnich vzorkovaci.

Material a metodika

Terénni studie byla provedena na deseti hlavnich fekach Ceské republiky, na kterych bylo
vybrano celkem 11 lokalit. Vybrané lokality byly nasledujici: LuZnice (feka Bechyné),
Topelec (feka Otava), Nespeky (feka Sazava), Srbsko (feka Berounka), Zel¢in (feka Vltava),
Obiistvi (feka Labe), Schmilka (feka Labe), Zidlochovice (feka Svratka), Pohansko (feka
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Dyje), Lanzhot (feka Morava) a Bohumin (feka Odra). Na sledovanych lokalitaich byly
instalovany pasivni vzorkace (semipermeabilni membrana - SPMD) po dobu 4 tydnii. Déle
byl na uvedenych lokalitach proveden odlov ryb. Jako indikatorovy druh byl zvolen jelec
tloust” (Leuciscus cephalus L.). Ve Zlu¢i bylo nasledn¢ provedeno stanoveni
1-OHP pomoci kapalinové chromatografie s fluorescen¢ni detekci. Obsah 1-OHP byl
normalizovan na obsah proteinu, ktery byl stanoven spektrofotometricky.

Vysledky a diskuze

Vysledky obsahu sumy 16 prioritnich PAH v pasivnich vzorkovacich jsou uvedeny v grafu €.
1. Nejvyssi obsah byl naméfen v lokalité Bohumin (feka Odra 173,9 ng.I"t), kdy tato hodnota
byla vice nez tficetkrat vy$§i nez na lokalité Obfistvi (feka Labe 5,2 ng.It), kde byla zjisténa
nejnizsi koncentrace PAH. Hodnoty obsahu individualnich PAH na sledovanych lokalitach se
pohybovaly Vv rozmezi nedetekovanych koncentraci az 89 ng.l™'. Majoritnimi zastupci byly
tfi- a Ctyfjaderné slouCeniny jako jsou acenaftalen, fenantren, fluoren, fluranten a pyren.
Naopak nejméné zastoupenym PAH byl dibenzo(ah)antracen, ktery byl detekovan jen na
dvou lokalitach.

Cv v

naméfen na lokalité Obiistvi (feka Labe 2,2 ng.mg protein™) a nejvyssi obsah byl naméfen na
lokalit¢ Bohumin (feka Odra 165,2 ng.mg proteinl). Obsah 1-OHP zjistény v lokalité
Bohumin se statisticky vyznamné 1iSil od vSech ostatnich lokalit s vyjimkou lokalit
Morava - Lanzhot a Svratka Zidlochovice. Byla také prokazana statisticky vysoce vyznamna
korelace (p<0,01) mezi 1-OHP a souétem prioritni PAH ve vzorkovaéich (r=0,806). Nami
zjisténé vysledky jsou ve shod¢ se zavéry ostatnich autord (Van der Oost et al., 1994; Hosnedl
et al., 2003). Hosnedl et al. (2003) sledoval zatizeni feky Vltavy a Labe né¢kterymi dalezitymi
perzistentnimi organickymi polutanty, mimo jiné i PAH. Ve své studii také prokazali
statistickou vyznamnou pozitivni korelaci (p<0,05) mezi obsahem 1-OHP a PAH pro jelce
tlousté (r=0,81) a cejna velkého (r=0,76).
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Graf 1: Suma prioritnich PAH v pasivnich vzorkovacich.
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Graf 2: Obsah 1-OHP ve vzorcich Zlu¢i jelce tlousté. Rozdilna pismena znamenaji statisticky
vyznamné rozdily mezi lokalitami (p<0,05).

Zavér

Z uvedenych vysledki je ziejmé, Ze 1-OHP je vhodnym biomarkerem pro hodnoceni zatiZeni
vodniho prostfedi PAH. Stanoveni tohoto metabolitu v moci se velmi Casto také pouziva jako
biochemicky marker pro stanoveni expozice PAH u lidi, zvlast¢ u kufakd, fidici nebo
pracovnikil v hutnim a t€Zzebnim primyslu.

Literatura
DOUBEN, P. E. T., editor. PAHs: An ecotoxicological perspective. Bedford: John Wiley and Sons

Ltd. 2003, 392 p.

HOSNEDL, T. HAJSLOVA, J., KOCOUREK, V. TOMANIOVA, M., VOLKA, K.
1-Hydroxypyrene as a biomarker for fish exposure to polycyclic aromatic hydrocarbons. Bulletin of
Environmental Contamination and Toxicology. 2003, vol. 71, no. 3, p. 465-472.

VAN DER OOST, R., BEYER, J., VERMUELEN, N. P. E. Fish bioaccumulation and biomarkers in
environmental risk assessment: a review. Environmental Toxicology and Pharmacology. 2003, vol. 13,
no. 2, p. 57-149.

Kontaktni adresa: Lenka Divisova, Mgr., Ustav vefejného veterinafstvi, ochrany zvifat a welfare,
FVHE, VFU Brno, Palackého tt. 1/3, 612 42 Brno, divisoval@vfu.cz.

135



Sekce 6
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Summary

The aim of the study was to investigate the effects of subchronic exposure of zebrafish (Danio rerio) to
a fluoroquinolone norfloxacin, using selected oxidative stress parameters as a target. Toxicity test was
performed on zebrafish according to the OECD Guideline No. 215 (subchronic toxicity test). In the
test, there was found a significant (p<0.01) increase in the activity of glutathione peroxidase (GPx),
glutathione S-transferase (GST) and catalase (CAT). Norfloxacin did not affect lipid peroxidation
(TBARS) and catalytic activity of glutathione reductase (GR). From the results we can conclude that
norfloxacin has a negative impact on specific biochemical processes connected with the production of
reactive oxygen species in fish tested.

Keywords: fluoroquinolone; fish; toxicity test; oxidative stress enzymes; lipid peroxidation

Introduction

Fluoroquinolone antibacterial agents are widely used for the treatment of various infections,
especially against gram-negative bacteria (Owens et al. 2005). Fluoroguinolones are among
the antimicrobial chemotherapeutics frequently detected in the aquatic environment in
relatively high concentrations ranging from ng L™ to pg LY. Their ubiquitous presence has
been reported for example in waste water treatment plant influents (Vieno et al. 2007), as well
as in groundwater (Andreozzi et al. 2003), surface waters (Kolpin et al. 2002), and even in
drinking water (Barnes et al. 2008).

These drugs are rather resistant to microbial degradation (Kiimmerer et al. 2000) and may
persist in water bodies because of their strong sorption properties. Photodegradation is
expected to play an important role in fluoroquinolone fate in some sunlit surface waters
(Wammer et al. 2013). Also chemical oxidation may be significant for their degradation
(Huber et al. 2003).

Norfloxacin is a synthetic chemotherapeutic agent usually used to treat urinary tract infections
(Nelson et al. 2007, Rafalsky et al. 2006). Norfloxacin belongs to the third generation of
quinolones. The mechanism of norfoxacin action is the inhibition of DNA gyrase (a type Il
topoisomerase), which is an essential bacterial enzyme (Wolfson et al. 1985). NOEC (“no
observed effect concentration”) for norfloxacin was determined 10.38 pug L™ by long-term
bioluminescence inhibition assay with V. fischeri (Backhaus et al. 2000). The ECso and
NOEC of this compound for Chlorella vulgaris are 10.4 and 4.1 mg L, respectively (Eguch
et al. 2004).

The aim of this study was to investigate the subchronic effect of norfloxacin on zebrafish
(Danio rerio). For the determination of norfloxacin effects, selected oxidative stress
parameters such as glutathione peroxidase, glutathione reductase, glutathione S-transferase,
catalase and lipid peroxidation were used as a target.
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Materials and Methods

Subchronic toxicity test of norfloxacin was performed according to OECD Guideline No. 215.
In the test, juvenile (30-day-old) zebrafish (Danio rerio) were used. Fish had been
acclimatized for 14 days before the test started.

Norfloxacin was dissolved in water using DMSO in volume of 2 ul L™ as a solvent. Fish were
exposed to five ascendant sublethal concentrations, i.e. 0.0001 (an environmental
concentration), 0.1, 1, 10, and 30 mg L™ (all in a duplicate). In the test, two control groups
(the first one with only water, the second one with water and solvent, DMSO) were used. Fish
were randomly distributed into 30 liter glass aquaria, 50 specimens in each aquarium. Total of
600 fish was used in the test.

The experiment was conducted in a flow-through system with a test solution renewal every
twelve hours. During the test, water condition parameters were monitored at 24 hour intervals.
In the course of the test, fish were fed with dried Artemia salina without shells at 8% of body
weight per day. The food ration was based on an initial fish weight and recalculated after 14
days of the test. Duration of the test was 28 days.

Water samples were collected every 7th day to measure real concentrations of norfloxacin in
water. Analyzed concentrations of norfloxacin in water were found above 92% of the nominal
concentrations in the course of subchronic test, which is in the accordance with the test
validation criteria.

At the end of the subchronic toxicity test, fish were euthanized by an approved anesthetic
(MS222). Body weight and length of each fish were recorded. Fish were frozen and stored at
-85 °C until homogenization. Whole body samples were weighed and homogenized (1:10
w/v) using a phosphate buffer (pH 7.2). The homogenate was then divided into two parts.
First one was used for the measurement of lipid peroxidation, the second was centrifuged
(10,500 g at 4 °C for 20 min) and the obtained supernatant fraction was then used for the
determination of catalytic activities of glutathione peroxidase, glutathione reductase,
glutathione S-transferase, and catalase.

Statistical analysis

Oxidative stress biomarkers were tested for a normal distribution using the Shapiro-Wilk test.
After testing for homogeneity of variance across groups, an analysis of variance (one-way
ANOVA) was used. The differences among test groups were assessed with the Tukey—HSD
test with p<0.05 as the level of significance.

Results and Discussion

Effect of norfloxacin on biotransformation and antioxidant enzymes

An significant increase in glutathione peroxidase activity was found in fish exposed to
norfloxacin concentrations of 0.1, 1, 10, and 30 mg L™ compared to the control group. In the
activity of glutathione reductase was not found an significant increase in all tested
concentrations of norfloxacin compared to the control group. The activity of glutathione S-
transferase significantly increased in the environmental concentration (0.0001 mg L)
compared to the control group. A significant (p<0.01) increase in catalase activity was found
in all tested concentrations compared to the control group.

Effect of norfloxacin on lipid peroxidation

There was found no significant difference in all tested concentrations - 0.0001, 0.1, 1, 10, and
30 mg L of norfloxacin when compared to the control group. In our study, norfloxacin did
not affect the lipid peroxidation.
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In the literature, there is a little information on the effect of norfloxacin (or other
fluoroquinolones) on fish and other water organisms, therefore we had to compare our results
also with the effect of other pharmaceuticals on fish described for example in the studies of
Nie et al. (2009), Zivna et al. (2013), Oliveira et al. (2013), and Wang et al. (2009).

Summarized results are depicted in Table 1.

Table 1: Results of measured oxidative stress parameters; ** = a significant increase in
activity (p<0.01).

GPx (nmol TBARS GR (nmol | GST (nmol | CAT (umol
rou mintmg | (nmolg!of | mintmg mint mg min-t mg
group proteint) | wet weight) | protein) protein) protein?)
+SD +SD +SD +SD +SD
control 17.16 £1.09 | 21.63£1,19 | 10.59+0,58 | 131.86 £4.41|107.36 £4.18
0.0001 mg Lt | 18.24+1.25 | 32.22+3.76 | 11.34+0.74 | 16316 £35.33 128.29 £35.67
0.amglLt | 4OB0ES34 1 05435 | 12964274 | 13749+ 7,00 | 12837 524
1mg L% 3I992£6.14 | 0 012522 | 13.41£1.65 | 147.64 = 4.01 | 142-33%595
10 mg L 32.12£3.48 | 3506368 | 10.42+0.54 | 152.06+ 6.81 | 127-53 £3.28
30 mg L 3024 £201 | o) 541442 | 12.1820.58 | 145.03 £ 2.86 | 14390 £4.72
Conclusions

The results of our study indicate that norfloxacin in the tested concentrations affects some
biomarkers of oxidative stress (GPx, GST, and CAT). Based on these results, we can
conclude that norfloxacin (even in environmental concentrations) may have a negative impact
on some biochemical processes connected with the production of ROS (reactive oxygen
species) in aquatic organisms.
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carp (Cyprinus carpio) after subchronic exposure to ciprofloxacin
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Summary

The aim of this investigation was to study the effects of subchronic exposure of common carp embryo-
larval developmental stages to CIP (ciprofloxacin) using determination of selected oxidative stress
biomarkers. We performed the test according to OECD 210, in which we used fertilized eggs of
common carp. The tested concentrations were 5, 150, 500, 1000 and 3000 ug L™ and were selected
according to the environmental concentrations. As markers of oxidative stress antioxidant and
biotransformation enzymes and products of lipid peroxidation were determined. The results obtained
through measurement of oxidative stress biomarkers showed that ciprofloxacin affects an occurrence
of oxidative stress in all tested concentrations.

Keywords: pharmaceuticals; antibiotics; lipid peroxidation; antioxidant enzymes; biotransformation
enzymes

Introduction

Ciprofloxacin (CIP) is a broad—spectrum antimicrobial agent and belongs to fluorogquinolones.
Its residues are often found in surface waters. Environmental concentrations measured in
different parts of the world may differ. In Switzerland, concentration of CIP in STPs (sewage
treatment plants) effluents ranged from 62 to 106 ng L% The removal of CIP from the water
stream during wastewater treatment was between 79 and 86% (Golet, 2002). By contrast, Fick
et al. (2009) who studied contamination of surface, ground and drinking water in India,
detected this drug at the concentration of 14 mg L in STP effluent and 2.5 - 6.5 mg L in the
lake.

Currently, the effects of environmental contaminants are investigated by determining
oxidative stress biomarkers (Pamplona et. al. 2011; Plhalova et al. 2011; Stepanova et al.
2013). Under physiological conditions, there is a balance between reactive oxidative species
(ROS) production and elimination. Oxidative stress is a situation when steady-state level of
ROS is impaired. The result is an increased concentration of ROS which leads to the
disruption of cellular metabolism and damage to cellular components (Lushchak, 2010).

The aim of this investigation was to study the effects of subchronic exposure of common carp
embryo-larval developmental stages to CIP using determination of selected oxidative stress
biomarkers. Oxidative stress was assessed using determination of antioxidant and
biotransformation enzymes and products of lipid peroxidation. The activities of enzymes
glutathione peroxidase (GPx), glutathione reductase (GR), catalase (CAT) and glutathione S—
transferase (GST) were used and, as a product of lipid peroxidation, content of thiobarbituric
acid reactive substances (TBARS) was determined.

Material and Methods

Embryo-larval toxicity test was performed according to OECD guidelines 210 (Fish, Early-
life Stage Toxicity Test). Twenty—four hours post—fertilization, one hundred fertilized eggs
were separated from unfertilized eggs and randomly distributed into crystallization dishes
containing one of four solutions of CIP, or to a control dish. The concentrations of these
solutions were 5, 150, 500, 1000 and 3000 pg L and were selected according to the
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environmental concentrations. The experiment was performed in triplicate. A semi-static
method was used, in which the tested solutions were replaced twice a day. During the test,
larvae were fed freshly hatched nauplii of Artemia salina ad libitum twice a day prior to the
bath exchange.

The beginning of the test was designated as day 1 (one day post-fertilization). Feeding nauplii
of A. salina was initiated on day 6. The test was terminated on day 33 when all larvae in the
control group had become juveniles. During the test, embryos and larvae were sampled to
record length, weight, Fulton’s condition factor (FCF), specific growth rate (SGR), inhibition
of specific growth (1), and morphological anomalies. At the end of the test, the fish were
euthanized, frozen immediately, and stored at —85 °C until analyses. Whole body samples
were weighed and homogenized using phosphate buffer.

The GST activity was determined by measuring the conjugation of 1-chloro-2.4—
dinitrobenzene with reduced glutathione at 340 nm (Habig et al., 1974). The activity of GR
was determined spectrophotometrically by measuring NADPH oxidation at 340 nm (Carlberg
and Mannervik, 1975). The activity of GPx was calculated from the rate of NADPH oxidation
by the reaction with GR at 340 nm (Flohe and Gunzler, 1984). The CAT activity was
determined spectrophotometrically by measuring H2.O> breakdown at 240 nm. The specific
activity of this enzyme was expressed as the pmol of decomposed H202 per min per mg of
protein (Aebi, 1984). To check lipid peroxidation, malondialdenhyde was measured using the
TBARS method at 535 nm as described by Lushchak et al. (2005).

Results and Discussion

Length and weight parameters are shown in Table 1. Fish were significantly smaller (p < 0.01,
p < 0.05) after 6 days exposure to the highest concentration of CIP (3000 ug L™) compared to
the control and other experimental groups. Length and weight were found higher in fish
exposed to CIP concentrations 1000 and 3000 pug L after 33 days. But only values in
concentration 1000 pug L™ were significant (p < 0.05). The effect of CIP on FCF was not
significant in all experimental groups compared to the control. The inhibition of specific
growth rate was not detected in all tested groups.

Table 1: Values of length and weight parameters after 6 and 33 days exposure to CIP (** p <
0.01, * p < 0.05, values in mean + SEM). TL — total body length, W — fish weight, FCF —
Fulton’s condition factor, SGR — specific growth rate, | — inhibition of specific growth.

Control SpgL? 150 pg ! 500 pg Lt 1000 pg L 3000 pg L
TLes (mm) 6.09 £0.06 6.24 £0.06 6.20 +£0.07 6.29 £0.06 6.00+0.08 5.78 £ 0.04%*
We (MQ) 1.61 £0.04 1.66 £0.05 1.63 £0.05 1.77 £0.05 1.57 £0.04 1.43 +£0.04*
FCFs 0.71 £0.02 0.67 £0.02 0.68 £0.02 0.70 £ 0.02 0.68 +£0.02 0.74 £0.02
TLas (mm) 18.22 +£0.28 17.89+£0.33 17.86 +£0.22 1836 +£0.21 1930+ 0.27* 19.18 £ 0.35
W33 (mg) 87.92+4.43 78.10 £4.53 75.39+2.94 83.47 £3.30 102.04 +4.58* 100.37 +£ 6.40
FCFs3 1.37 £0.05 1.32 £0.02 1.29 £0.01 1.32 £0.02 1.38 £0.01 1.32+0.02
SGR 14.48 14.12 14.13 14.19 15.32 15.46
1 (%) - 2.48 2.42 2.01 -5.83 -6.77

Cumulative mortality was under 25% in the control group and groups exposed to CIP
concentrations 5, 150 and 500 pg L™t. While mortality was between 29 and 32% in the groups
treated with 1000 and 3000 pg L™
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Values of activity of the selected antioxidant and biotransformation enzymes and products of
lipid peroxidation are shown in Table 2. A gradual decrease of GST activity was detected in
all experimental groups exposed to CIP (5, 150, 500, 1000, and 3000 ug L) compared to the
control group. However, statistically significant differences (p < 0.01) were found only
between the control group and groups treated with 500 and 3000 pug L. The activity of GPx
was statistically significantly higher (p < 0.01) in all tested groups compared to the control.
The activity of CAT was increased in all tested concentrations of CIP compared to the control
group. Statistically significantly higher (p < 0.01, p < 0.05) activity of CAT was found only in
the groups exposed to CIP concentrations 150, 500, 1000 and 3000 ug L. An increase in GR
activity was found in fish exposed to CIP concentrations 5, 150 and 1000 pg L compared to
the control group. But none of these changes was significant (p > 0.05). In contrast, a decrease
of GR activity was found in the groups exposed to CIP concentrations 500 and 3000 pg L.
But only in the group exposed to CIP at 500 pg L, the activity of GR had significant effect
(p < 0.05) compared to the control group. The concentration of TBARS was statistically
significantly lower (p < 0.01) in all experimental groups exposed to CIP (5, 150, 500, 1000
and 3000 pg L) compared to the control group.

Table 2: Activity of GST (nmol min? mg protein™), GPx (nmol NADPH min* mg protein™),
GR (nmol NADPH min mg protein™), CAT (umol H202 min™ mg protein) and content of
TBARS (nmol g of w w) in common carp after CIP exposure (¥* p < 0.01, * p < 0.05,
values in mean + SEM).

Control Spg Lt 150 pg L! 500 pg L! 1000 pg L 3000 pg L
GST 101.80 +£2.47 98.41 £2.51 97.08 +£2.46 91.18 &£ 1.89** 95.83+1.33 88.99 £ 1.97**
GPx 22.17 £0.68 34.85+£2.10%*% | 3421 £1.15%*% | 33.58 £ 1.63** | 35.80 + 1.54%* | 32.65+0.87**
GR 6.04 £0.16 6.32+0.53 6.48 +£0.38 4.79 +0.30* 6.92+0.30 4.88 +£0.36
CAT 19.67 £0.59 23.17 +£1.05 2529 £ 1.07%*% | 26.26 £ 1.53** | 27.65 £ 1.58** | 24.62 +£0.93*
TBARS 17.96 +£2.90 7.76 £0.71** 6.31 £0.59** 4.77 £ 0.55%* 6.73 £0.78** 4.25 £ 0.27**

Similar results with significant changes in antioxidant and biotransformation enzymes and
products of lipid peroxidation after exposure to pharmaceuticals were reported in a number of
studies (Pamplona et al. 2012; Stepanova et al. 2013; Bartoskova et al. 2013).

Conclusions

In this study it was found that the CIP has an effect on some biomarkers of oxidative stress
(GST, GPx, GR, CAT and TBARS). The subchronic exposure of early life stages of common
carp to CIP causes changes in activities of antioxidant and biotransformation enzymes and
lipid peroxidation. Based on these results, we can conclude that CIP may have a negative
impact on some biochemical processes connected with the production of ROS in aquatic
organisms. On the other hand, CIP has a positive influence on lipid peroxidation which is
reduced.
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Hodnoceni miry kontaminace psii rtuti pomoci analyzy srsti

Evaluation of mercury contamination in dogs using hair analysis
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Summary

The aim of the present work is to evaluate the degree of mercury contamination of dogs by analysis of
hair. Simultaneously , the content of total mercury was measured in pelleted feed. Dogs were divided
into two groups. The first group was fed granular feed with fish and the second group feed free of
fish. Total mercury in hair samples and granulated feed was measured using atomic absorption
spectrophotometry with AMA 254. The significant correlation (P < 0,05) between mercury content in
the hair of dogs and in the granulated feed was found. The results serve as an indicator of mercury
contamination of dogs.

Keywords: total mercury; feed with fish; feed free of fish

Uvod

Rtut’ a vétSina jejich sloucenin jsou extrémné toxické. Rtut’ mlize byt vdechnuta, vstifebana
pfes kUzi a sliznice. Ryby maji pfirozenou tendenci akumulovat rtut v téle. Rtut na
methylrtut’ pfetvari mikroorganismy v sedimentu a nésledné pronika do tél a akumuluje se
v rybach (WHO, 2007). Rtut’ v Zivotnim prostiedi se akumuluje Vv potravinovém fetézci.
Organicka rtut’ pfijata zvifaty snadno proniké pfes hemato-encefalickou bariéru a hromadi se
v mozku. Rtut’ se uklada do vlasti a vlasy se pouzivaji ke sledovani dlouhodobé expozice rtuti.
Obsah ve vlasech zavisi predevsim na frekvenci konzumace ryb (Sakai et al. 1995; WHO,
2007).

Po podavani krmiv, které obsahovaly ryby, dochazelo u zvitat k neurologickym ptiznakim,
byla pozorovana ataxie a dochazelo k zachvatlim a kie¢im. Vysoka uroveinl celkové rtuti byla
u zvitat prokdzana ve vSech sledovanych tkanich (Takeuchi et al. 1977). Charakteristické 1éze
otravy methylrtuti byly pozorovany v centrdlnim nervovém systému a vyznamné zvySena
hladina byla v mozku, mozecku, jatrech a ledvinach (Eto et al. 2001).

Psi a kocky se uspésné vyuzivaji jako indikatory znecisténi prostiedi a krmiv kovy. Kovy se
stanovuji v krvi a koznich derivatech (napf. srsti). Srst slouzi jako vhodna neinvazivni matrice
pro hodnoceni expozice rtuti. Stanoveni celkové koncentrace rtuti ve vzorcich srsti u pst se
ukazalo byt dobrou screeningovou metodou pro hodnoceni zatéze rtuti u tohoto druhu (Sousa
et al. 2013).

Pro vyskyt rtuti v potravinach a krmivech jsou stanoveny maximalni limity, které uvadéji
SMERNICE EVROPSKEHO PARLAMENTU A RADY 2002/32/ES o nezadoucich latkach
v krmivech se zménou SMERNICE KOMISE 2010/6/EU, kde se uvadi limit rtuti v krmnych
smésich pro psy, ko¢ky a kozeSinova zvitata 0,3 mg/kg.

Material a metody

V praci byla vyuZita neinvazivni metoda pro hodnoceni zatiZeni organismu rtuti. K analyze
bylo odebrano cca 500 mg srsti u 122 psit. Vzorky byly odebirany z oblasti predlokti
stithdnim co nejbliZze u klize. Déle bylo odebirano cca 10 g granulovaného krmiva, které se
zkrmovalo minimalné jeden mésic pfed odbérem srsti. U sledovanych zvifat byl zaznamenan
druh, pohlavi, jméno, plemeno, v€k, hmotnost, zptisob chovu, vyrobce krmiva, slozeni
krmiva, doba zkrmovani a dopliiky stravy.
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Pred vlastnim meéfenim byly vzorky srsti zbaveny necistot. Srst byla CiSténa nejprve
V acetonu, poté tfikrat v destilované vod¢ a nésledné opét v acetonu. V kazdém cinidle byla
srst ponechdna 10 minut za ob¢asného michéni. Po tomto kroku byla pfipravena srst suSena
mezi dvéma filtratnimi papiry. Vzorky granulovanych krmiv nebyly upravovany, pouze byly
rozdrceny. Obsah celkové rtuti ve vzorcich srsti a granulovanych krmiv byl méfen na
jednoucelovém atomovém absorpcnim spektrofotometru AMA 254 (Advanced Mercury
Analyser), ktery umoziuje detekci celkové rtuti. Vysetiovani psi byli rozdéleni do 2 skupin.
Prvni skupinu (n = 96) ptedstavovali psi, ktefi byli krmeni granulovanym krmivem bez
pritomnosti ryb, druhou skupinu (n = 26) psi krmeni krmivem s ptfitomnosti ryb (rybi
moucky). Statistické zpracovani dat bylo provadéno pomoci programu UNISTAT 5.6. for
EXCEL. Pro porovnani rozdil mezi skupinami byl pouzit neparovy Mann-Whitneyiv test.
Pro hodnoceni zavislosti mezi obsahem rtuti v srsti a granulovaném krmivu byl pouzit
Spearmantiv koeficient.

Vysledky a diskuse

Vysledky obsahu celkové rtuti v srsti jsou uvedeny v grafu 1, kde sloupec jedna piedstavuje
stst psi, ktefi byli krmeni krmivem bez obsahu ryb a ve sloupci 2 jsou uvedeni psi, kterym
bylo podavano krmivo s obsahem ryb. V grafu 2 ve sloupci 1 jsou uvedeny vysledky obsahu
celkové rtuti v krmivu bez obsahu ryb a ve sloupci 2 krmivu s obsahem ryb.

Byla zjiSténa zavislost mezi obsahem celkové rtuti v granulovanych krmivech a mezi
koncentraci celkové rtuti v srsti psti. Tato korelace byla signifikantni (P < 0,05). Vysledky
hladiny celkové rtuti u pst v srsti a granulovaném krmivu jsou v souladu s vysledky (SOUSA
etal., 2013).
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Graf 1: Porovnani medidnd obsahu celkové Hg v srsti psti po zkrmovani granuli bez ryb (1) a
granuli s rybou (2).
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Graf 2: Porovnani mediant obsahu celkové Hg v granulovaném krmivu bez ryby (1) a s rybou

(2).

Zavér

Byla prokéazéna signifikantni (P < 0,05) zévislost mezi obsahem celkové rtuti v granulovaném
krmivu a koncentraci celkové rtuti v srsti psi. Srst pst se ukdzala jako vhodna neinvazivni
matrice pro hodnoceni expozice rtuti.
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Vyskyt hlistice Raphidascaris acus u lososovitych ryb chovanych
v recirkulaé¢nim systému danského typu.

The incidence of nematodes Raphidascaris acus on salmonids reared in a
recirculation system of the Danish type.

Soukupova Zdeiika, Palikova Miroslava, Navratil Stanislav

Fakulta veterinarni hygieny a ekologie, Veterindrni a farmaceuticka univerzita Brno

Summary

Within two years of monitoring, focusing on health monitoring salmonids, we detected the presence of
nematodes Raphidascaris acus in the recirculation system of the Danish type. This parasite was
probably introduced into breeding deployed by the fish. However, it is now evident that the breed
successfully implemented throughout the development cycle, in which reared salmonids serve as the
definitive host and intermediate host. Increasing amounts of the parasite is becoming a serious
problem and may participate in the increased fish mortality.

Keywords: salmonids; Raphidascaris acus; recirculation system of the Danish type

Uvod

Celosvétova produkce ryb pro narlstajici lidskou populaci dlouhodobé mezirocné roste.
Zvysujici se spotfeba ryb pro vyzivu obyvatel je kryta z vice nez 45% jejich produkei v
akvakulturnich systémech (FAO 2010). Se snahou o snizeni zatizeni vodniho prostiedi
intenzivnim chovem ryb a zavislosti na vydatném zdroji nezavadné vody, dochazi k rozvoji
recirkulacnich akvakulturnich systémi (Martins a kol., 2010). Jednou z alternaci
recirkulacnich systému je vyuziti tzv. danské technologie, kterd vychazi z principu airlift,
zajistujicich recirkulaci vody a vyménu plynl. Vyvoj recirkula¢nich systémil ,,danského
typu pro produkei lososovitych ryb vychéazel zejména z potieby efektivniho vyuziti kvalitni
vody bez patogennich zéarodkl, zlepSeni vyuziti aplikovaného krmiva a sniZzeni zatizeni
prostfedi odpadni vodou (Jokumsen a Swendsen, 2010).

V Ceské republice jsou dvé funkéni farmy s recirkulaénim systémem danského typu. V
chovu, v némz byl provadén dvoulety monitoring zdravotniho stavu ryb, je chovan siven
americky (Salvelinus fontinalis), kiizenci sivena amerického a sivena alpského (S. fontinalis x
S. alpinus) a pstruh duhovy (Oncorhynchus mykiss). Celkovy objem vody v systému je
1000m?3, je zde 12 odchovnych zlabi, kazdy o objemu 34m® a dva typy biofiltri, jeden s
plovoucimi a druhy s ponofenymi elementy. Za biofiltry jsou umistény difuzory a hluboky
airlift.

Cilem pravidelného sledovéani zdravotniho stavu ryb bylo zjistit vyskyt onemocnéni, ktera
mohou negativné ovlivnit sledovany chov ryb a nasledné navrhnout redlna opatfeni, tykajici
se jejich eradikace.

Material a metody

V obdobi od kvétna 2012 do bfezna 2013 bylo v mési€nich intervalech odebirano po sedmi
kusech ryb. Ryby byly usmrceny, byly zaznamenany jejich délko-hmotnostni parametry a
nasledn¢ byly podrobeny pato-morfologickému (histologickému), parazitologickému a
mikrobiologickému vySetieni. VySetfovani byli siveni americti dvojiho piivodu (oznaceni S,
N) a kiiZzenci. Siven americky S byl chovan v hustoté rybi obsadky 550 ks/m?, siven americky
N v hustotach 550 a 270 ks/m? a kiiZenci v hustot& 270 ks/m®.
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Vysledky a diskuse

U ryb vysetfovanych od kvétna do listopadu 2013 jsme v nékolika ptipadech nalézali pato-
morfologické zmény jako ascites, pfitomnost meziorganovych sristi a krvaceniny, resp.
migracni kanaly v jatrech. Tyto zmény souvisi se zdchytem velkého mnoZstvi kapsul s
larvami Raphidascaris acus na vnitfnich organech. Parazitologickym vySetienim jsme
detekovali pFitomnost pouze dvou parazitarnich druhd, a to kozovce rybiho (Ichthyophthirius
multifiliis) na kizi a zabrach ryb a skrkavky Raphidascaris acus.

Raphidascaris acus jsme detekovali nejprve jako dospélce v kranidlni ¢asti stieva. Nejvétsi
prevalence dospélych hlistic byly u sivenii americkych chovanych ve vétsi intenzité rybi
obsadky, nicmén¢ jejich intenzity v roce 2012 byly nizké (tabulka 1).

Tabulka 1: Prevalence a intenzita dospélcu hlistice R. acus vysetfovanych od kvétna 2012 do
bfezna 2013.

S. fontinalis S | S. fontinalis N | K¥izenci 1/2 | S. fontinalis N 1/2

Kvéten 2012 0 2: 14% 0 0
Cerven 2012 0 2; 14% 1; 14% 1; 14%
Cervenec 2012 0 1: 29% 0 0

Srpen 2012 0 0 4; 14% 0

Z4r1 2012 1; 38% 1-2; 71% 0 2-3; 29%
Rijen 2012 2: 14% 1-5: 57% 0 -
Listopad 2012 1; 14% 1; 14% 1; 14% -

Y%...polovi¢ni intenzita rybi obsadky

V fijnu a listopadu jsme zacali detekovat pfitomnost kapsul s larvalnimi stadii hlistice, a to
zejména mezi pylorickymi pfivésky a na stfevni sténé (tabulka 2).

Tabulka 2: Prevalence a intenzita kapsul s larvami hlistice R. acus vySetfovanych od kvétna
2012 do biezna 2013.

S. fontinalis S S. fontinalis N Hybrids 1/2
Rijen 2012 0 0 29%
Listopad 2012 2-100(430); 86% 1-35(414); 71% 0
Prosinec 2012 1-30(99); 86% 2-10(95); 62% 20; 14%

Leden 2013

7-50($25); 100%

6-22(¢11); 100%

1-14(¢5); 57%

Unor 2013

1-30(¢21); 50%

1-2(42); 50%

Bfezen 2013

1-30(¢11); 62%

1-10(¢5); 50%

Y%...polovi¢ni intenzita rybi obsadky

V roce 2013 dosahovaly intenzity dospélcti tohoto parazita vyrazné¢ vySSich hodnot a

maximalni epidemiologické charakteristiky byly zaznamendny jiz v ¢ervnu (tabulka 3).

Tabulka 3: Prevalence a intenzita dospélct hlistice R. acus vysetiovanych od kvétna do fijna

2013.

S. fontinalis S Kiizenci 1/2 O. mykiss
Kvéten 2013 0 1-2; 43% 1a8;29%
Cerven 2013 1-36; 86% 2; 14% 6-37; 86%
Cervenec 2013 1; 14% 0 1-3; 57%
Srpen 2013 la7;29% 6; 14% 3-4; 43%

74 2013 1-2; 43% 1; 14% 1; 14%

Rijen 2013 1a18;29% 0 0
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Navic vzrostlo mnozstvi kapsul, které byly nachazeny i na povrchu jater a jejich vyskyt byl
zaznamenan jiz v srpnu (tabulka 4), tj. o 2-3 mésice dfive, nez v roce 2012.

Tabulka 4: Prevalence a intenzita kapsul s larvami hlistice R. acus vySetfovanych od kvétna
2012 do btezna 2013.

S. fontinalis S Kiizenci 1/2 O. mykiss
Srpen 2013 25-150(¢$58); 100% 15 a 35(¢25); 29% 15-40(921); 71%
Zati 2013 7-60(921); 71% 2 a4(h3); 29% 15-70(p41); 86%
Rijen 2013 20-140(¢$80); 100% 2-20(911); 83% 60-200(¢132); 100%

Tento parazit byl pravdépodobné do chovu zavlecen s nasazovanymi rybami, nicmén¢ nyni je
evidentni, Ze se v chovu uspés$né realizuje cely jeho vyvojovy cyklus. Ten je vazdn na
jednoho mezihostitele, kterym jsou ryby, resp. blesivci (Moravec a kol., 1970, Bradley, 1980,
Moravec, 2004). V nich larva dospéje do do invazniho tfetiho stddia, které po pozieni
dfinitivnim hostitelem — rybou, ve stfevé dospiva. Larvy jsou popisovany u mezihostiteld jako
vysoce patogenni a né€které prace popisuji masové hynuti ryb diky téZkymm infekcim
spojenym s larvalnimi migracemi R. acus organy (Bauer et al., 1977, Zitian, 1967). Otazkou
ovSem ziistava, jak se ryby, jako definitivni hostitel¢ infikuji. V systému jsme dosud nasli
pouze zastupce korySu (Crustacea) a to berusku vodni (Asellus aquaticus), pijavek
(Hirudinea) a dvoukfidlych (Diptera) z ¢eledi Simulidae, Limoniidae a Chironomidae. Tito
bezobratli vS§ak mohou slouzit pouze jako parateniCti hostitelé v nichz larva zlstava ve
druhém, tj. neinfekénim stddiu (Moravec, 1970). Vysoké prevalence dospélcli eliminuji
kanibalismus jako takovy, nicméné¢ jistou moznost by mohlo pfedstavovat pozirani uhynulych
ryb nebo jejich vnitinosti u dna ostatnimi rybami. Otazkou také zlstava, zda mohou byt i jini
bezobratli dal$imi hostiteli.

Zavér

Zvysujici se mnozstvi tohoto parazita zacind byt vdZnym problémem a mulZe se spolupodilet
na zvySenych uhynech ryb. Je zajimavé, ze hybridi se zdaji byt odolngj$i vu¢i tomuto
parazitu, jak nasv€d€uji nizsi epidemiologické charakteristiky.

Podékovani

Tento monitoring je financovan z projektu NAZV Q1210013 ,,Technologie chovu sladkovodnich ryb s
vyuzitim recirkulaénich systémti danského typu se zamétenim na metody efektivniho fizeni prostiedi a
veterinarni péce*.
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Fenotypizace leukocyti u sivenii americkych (Salvelinus fontinalis)
S vyuZzitim pritokové cytometrie

Leukocyte phenotyping of brook trout (Salvelinus fontinalis) by flow
cytometry

1Cutakova Zderika, ‘Soukupova Zderika, 'Palikova Miroslava, 20Ondrackova Petra

'Fakulta veterindrni hygieny a ekologie, Veterinarni a farmaceutickd univerzita Brno
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Summary

The main goal of our project was to optimize the method of leukocyte phenotyping of brooks using
antibodies that were obtained from the Friedrich-Loeffler Institute in Germany. This method was used
to evaluate the representation of leukocyte subpopulations in pure form of brook trout (Salvelinus
fontinalis) and hybrids of brook trout with alpine brook trout (Salvelinus fontinalis x Salvelinus
alpinus). Leukocytes from peripheral blood, kidneys and spleen were obtained by gradient
centrifugation using Lympholyte medium. Subsequently, the peritoneal leukocyte population was
evaluated by flow cytometry. We tested fourteen monoclonal antibodies in total. On the basis of
measurements, we selected the appropriate antibodies and then we used it for the phenotyping of
leukocyte subpopulations in peripheral blood, spleen and head kidney in brook trout, hybrids and
rainbow trout. On the basis of the obtained results, there are noticeable differences in the
representation of each observed subpopulation, depending not only on the type of fish, but on the
season as well.

Keywords: leukocyte phenotyping; monoclonal antibodies; flow cytometry; Salvelinus fontinalis

Uvod

Imunitni systém ryb se mizZe zdat z pohledu adaptivni imunity teplokrevnych zivocichli méné
pokrocily, je vSak dostatecné funk¢ni a plasticky, aby umoznil rybam adaptivni radiaci ve
vodnim prostiedi s pfitomnosti velkého mnozZstvi patogenti. Imunitni odpovéd’ ryb ovlivituje
fada faktorti v€etné sezonnich zmén a stresu, které rovnéz ovliviiuji neuroendokrinni aktivitu
(1). Prutokova cytometrie umoziuje rychlé a reprodukovatelné metody pro analyzu
subpopulaci rybich leukocyti a bunééné imunitni funkce (2). Principem imunofenotypizacni
diagnostiky je kvantitativni i kvalitativni analyza zastoupeni diagnosticky vyznamnych
markerti (3). Fenotypizaci leukocytarnich subpopulaci u pstruha duhového se zabyvaji ve
Friedrich-Loeffler-Institutu v Némecku za vyuziti jedine¢né sady monoklonalnich protilatek

(4).

Hlavnim cilem naseho projektu bylo optimalizovat metodu fenotypizace leukocytl u siveni
pravé pomoci téchto protilatek. Nasledné byla metoda vyuZita k vyhodnoceni zastoupeni
sledovanych leukocytarnich subpopulaci u Ccisté formy sivena amerického (Salvelinus
fontinalis) a u kfizencl sivena amerického se sivenem alpskym (Salvelinus fontinalis x
Salvelinus alpinus).

Material a metodika

Modelovym druhem byl siven americky (Salvelinus fontinalis), kiizenci sivena amerického se
sivenem alpskym (Salvelinus fontinalis x Salvelinus alpinus) a pstruh duhovy (Oncorhynchus
mykiss). Vsechny ryby pochazely z rybochovu Pravikov v okr. Pelhifimov. Celkem bylo
vySetieno 48 ryb, z ¢ehoz bylo 19 sivenli americkych, 18 kiiZzenct a 11 pstruhti duhovych. Do
pokusu byli zatazeni jedinci ve véku 6-12 mésicti o hmotnosti 120-250g. V ramci zohlednéni
sezonnosti sledovanych ukazatelti pokusnych zvifat jsme provedly 3 faze odbéru (T1-duben,
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T2-zati a T3-listopad). U vSech jedincti jsme zaznamenaly pohlavi a délko-hmotnostni
parametry.

Pomoci heparizované stfikacky jsme z ocasnich cév odebraly 1 ml krve pro cytometrické
vysetieni. Pokusnd zvifata byla zakonnym zptisobem usmrcena a poté byla uskladnéna
v chladni¢kové teploté a prevezena na VUVeL v Brné, kde byla rybam odebrana slezina a
hlavova ledvina pro dalsi analyzu. Tyto organy byly homogenizovany a bunécna suspenze
byla navrstvena, podobné¢ jako periferni krev, na délici médium Lympholyte. Leukocyty
z periferni krve, z ledvin a ze sleziny byly ziskany gradientovou centrifugaci a nasledné
vyhodnoceny pomoci prutokové cytometrie.

Vysledky

Seznam testovanych monoklonalnich protilatek (MADb) uvadi tabulka 1.

Protilatky proti granulocytim (21) a proti monocytim (30) znacily stejnou populaci.
Protilatky proti B lymfocytim (N2B9D7, N3-1) se vazi na kratky fetézec imunoglobulinu,
znaci pouze subpopulaci B lymfocyta. Protilatky proti T lymfocytlim (Darm 13, 33,89, D 11-
2, D 30-1) vykazovaly nespecifickou vazbu, nebot’ se vazaly i na jiné typy bunck.

Tabulka 1: Seznam testovanych protilatek. +/- znamena funkénost testované protilatky.

Seznam testovanych protilatek +/-

Trombocyty 28-1 + | B lymfocyty N2B9D7 +
Trombocyty 15-2 + | B lymfocyty N3-1 -
Trombocyty Darm 8 - Granulocyty 21 +
B lymfocyty 4C10 + | Monocyty 30 +
B lymfocyty 10C11 + | T lymfocyty Darm 13, 33, 89, D 11-2, D 30-1 -

V case T1 jsme provedly testovani krve, sleziny a ledviny u sivena a kiiZzence. Pouzily jsme
MAD proti B lymfocytim (4C10). Vysledky jsou uvedeny v tabulce 2. Separaci bunék
z periferni krve je tfeba provést bezprostiedné po odbéru, nebot’ casova prodleva vznikla
transportem znemoznovala fadné oddé€leni leukocyta.

Tabulka 2: Zastoupeni B lymfocytt u sivenil a kiizencti v ¢ase T1 (prumér = SD).

MADb B lymfocyty 4C10 Krev Slezina Ledvina
siven 36,01 + 30,79 52,11 +£36,27 39,28 + 45,51
kiiZzenec 23,37 +£10,23 61,47 + 39,42 13,97 £ 21,68

V case T2 jsme provedly fenotypizaci leukocytii z periferni krve a ledviny u sivena, kifizence
a pstruha. Pouzily jsme MAD proti B lymfocytim (4C10) a granulocytim (21) Vysledky jsou
uvedeny v tabulce 3.

Tabulka 3: Zastoupeni B lymfocytl a myelocytd u sivend, kiiZzenc a pstruhi v ¢ase T2
(pramér = SD).

MADb B lymfocyty Krev Ledvina MAb Myelo 21 Krev Ledvina
4C10
siven 50,36 £8,69 | 15,54 + 6,24 siven 922+5,11 | 47,5+15,67
ktizenec 61,66 +7,54 | 2524 +6,78 ktizenec 5,74+1,39 | 30,8+£9,76
pstruh 3446 £ 6 19,9 £ 6,41 pstruh 9,24+ 1,52 | 59,62 +7,61

V case T3 jsme provedly fenotypizaci leukocytt periferni krve, sleziny a ledviny u sivena,
kiizence a pstruha. Pouzily jsme MAb proti B lymfocytim (4C10), trombocytim (28-1),
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lehkému fetézci imunoglobulinu (N2 — FITC) a myeloidnim buitkam (Myelo 21). Vysledky
jsou uvedeny v tabulce 4.

Tabulka 4: Zastoupeni B lymfocytd, trombocyt, lehkého fetézce imunoglobulinu a
myeloidnich buné¢k u siventl, kiizenct a pstruhti v ¢ase T3 (priamér + SD).

MADb B lymfocyty 4C10 Krev Slezina Ledvina
siven 28,4 + 8,54 25,78 £ 11,08 8,28 +£5,28
ktizenec 39,22+ 12,19 7,98 £4,28 2,78 +1,87
pstruh 26,76 £ 10,01 48,06+ 12,72 14,7 + 5,47
MADb trombocyty 28-1 Krev Slezina Ledvina
siven 15,98 + 8,84 10,78 + 3,66 1,83 +£0,63
kiiZzenec 4,55+0,97 13,12+ 9,86 1,13+£0,6
pstruh 222+1,2 3,9+2,39 1,3 +£0,69
MAb N2 - FITC Krev Slezina Ledvina
siven 8,2+2,48 5,4+1,94 2,36 1,12
ktiZenec 11,26 £ 1,8 1,26 + 0,63 0,63 +£0,35
pstruh 23,32+ 9,46 43,7 + 6,04 10,42 + 2,86
MAb Myelo 21 Krev Slezina Ledvina
siven 31,4+25,78 28,56 £ 22,75 69,56 £ 10,11
ktizenec 13,6 £ 7,88 32,8 +14,3 52,43 £ 10,68
pstruh 15,1 +£6,92 32,88 £9,53 61,9 +244
Zavér

Nasim cilem bylo zoptimalizovat metodu fenotypizace leukocytii u sivenl a jeji nasledné
vyuziti pii hodnoceni imunitni odpovédi v zavislosti na piivodu ryb. Na zéklad¢ fady méteni
jsme vytipovaly vhodné protilatky a nasledné jich vyuzily pro fenotypizaci leukocytarnich
subpopulaci v periferni krvi, slezin¢ a v hlavové ledviné u sivena amerického, hybridii a
pstruha duhového. Na zdklad¢ ziskanych vysledkli jsou patrné rozdily v zastoupeni
jednotlivych sledovanych subpopulaci jak v zavislosti na druhu ryb, tak v zavislosti na roénim
obdobi.

Podékovani
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Summary

Species of Haemogregarina are blood apicomplexan parasites of aquatic vertebrates, mostly reptiles
and fish; leeches are their vectors and definitive hosts. In the current study, we examined 21
freshwater turtles belonging to 5 species (2 Cuora galbinifrons, 13 Malayemys subtrijuga, 2
Platysternon megacephalum, 1 Sacalia quadriocellata, and 3 Leucocephalon yuwonoi) originally from
China, Indonesia, Thailand and Vietnam. We detected presence of various morphotypes of blood
parasites belonging to the genus Haemogregarina in 6/21 (28,6%) of examined turtles. The results of
phylogenetic analyses of 1210 bp long 18S rDNA sequences of our isolates confirmed genetic identity
detected Haemogregarina sp. from two different host species. Two new species of haemogregarine
parasites were recovered.

Keywords: Haemogregarina; turtles; 18S rDNA; microscopy; phylogenetic analysis

Introduction

Representatives of the genus Haemogregarina Danilewsky, 1885 (Apicomplexa:
Eucoccidiorida: Adeleiorina: Haemogregarinidae) belongs to a large and widely distributed
group of reptilian and fish blood parasites with a heteroxenous life cycle. They are transmitted
by invertebrate definitive hosts, which are often not known. Their high prevalence was often
detected in the blood of turtles (Siddall & Desser, 1992; Mihalca, 2002; Telford et al. 2009;
Davis & Sterrett, 2011; Hossen et al. 2013).

The life-cycle includes erythrocytic gamogony and sporogony occur intracellularly in leeches
(Glossiphoniidae or Ozobranchidae) (Siddall, 1995) and erythrocytic and extra-erythrocytic
merogony in vertebrate host. The prevalence of individual stages in circulating blood
characterized duration of infection (Mihalca et al. 2002). Because haemogregarines are cause
of infections with low or unknown pathogenicity (Desser, 1993), they have not been given
sufficient attention. Until recently, genealogy and evolution of Haemogregarina species have
been studied based on partial 18S rDNA sequences within the evolutionary tree of adeleids
(Barta et al. 2012; Dvorakova et al. 2014).

Material and Methods

In our project, we examined 21 freshwater turtles belonging to 5 species (2 Cuora
galbinifrons, 13 Malayemys subtrijuga, 2 Platysternon megacephalum, 1 Sacalia
quadriocellata, and 3 Leucocephalon yuwonoi) imported from China, Indonesia, Thailand and
Vietnam (Table 1). Examined blood smears were fixed in absolute methanol for 5 minutes
and stained with Giemsa for 15 minutes. The presence of the parasites was detected and
intensity of parasitaemia was estimated microscopically using 1000 x magnification objective
lens equipped with immersion.

Total genomic DNA was extracted using the NucleoSpin Tissue kit (Macherey-Nagel,
Germany) according to the manufacturer’s instructions and then stored at —20 °C. Specific
primers ER and EF (Kvicerova et al. 2008) with adjusted PCR conditions (Dvorakova et al.
2014) were used for PCR amplification of approximately 1500 bp long fragment of
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apicomplexans 18S rDNA. Amplicons were visualized by electrophoresis on 1.2 % agarose
gel using Midori Green. Positive PCR products were purified using the Gel/PCR DNA
Fragments Extraction Kit (Geneaid Biotech Ltd., Taiwan). Sequencing was carried out using
automatic ABI 3730XL DNA analyser (Macrogen Inc., the Netherlands).

Obtained sequences were edited using the DNASTAR program package (DNASTAR Inc.)
and identified by BLAST analysis. Alignment was created using BioEdit (Hall, 1999) with
the Clustal W algorithm (Thompson et al. 1994). We selected additional sequences of all
available Haemogregarina species and closely related organisms to construct the phylogeny.
Methods of Bayesian inference (Bl) and Maximum likelihood (ML) were selected to clarify
the phylogenetic relationships within related organisms. Bl was performed in MrBayes 3.1.2.
program with a GTR+I+I" model for 10 million generations (Ronquist and Huelsenbeck,
2003). PHYML 2.4.4. (Guindon and Gascuel, 2003) was employed to carry out analysis of
ML following the GTR+I+I" model. Bootstrap support values in ML and MP were calculated
for 1000 replicates.

Table 1: Examined turtles; m — males, f — females, juv — juveniles, nd — not detected.

Host Collecting site (I\Irrlelr;;jblf\:/na)
Cuora galbinifrons (Bourret, 1939) Vietnam: exact locality unknown 2/0/0/0
%&i‘ggﬁg%&ggﬁggﬂea di, 1995) Indonesia: exact locality unknown 0/0/3/0
Malayemys subtrijuga (Schweigger, 1812)  Thailand: exact locality unknown 0/0/0/7
M. subtrijuga Thailand: Surin province: Isaan region 4/0/0/0
M. subtrijuga Vietnam: exact locality unknown 0/1/0/1
Platysternon megacephalum (Gray, 1831) China: exact locality unknown 0/1/1/0
Sacalia quadriocellata (Siebenrock, 1903)  Vietnam: exact locality unknown 1/0/0/0

Results and Discussion

Altogether, 6/21 (28,6%) of examined turtles were infected with Haemogregarina sp. by
microscopic examination. The highest parasitaemia — 4.58 % was estimated in S.
quadriocellata, followed by 0.88 - 0.02 % in M. subtrijuga and 0.01 % in P. megacephalum.
In molecular analyses, 18S rDNA sequences of three samples are included except for three
positive samples of M. subtrijuga from Isaan region in Thailand, from which we were not
succeed in extracting DNA. Bl and ML analyses provided identical tree topology (Fig. 2), but
Bl analysis demonstrated highly supported nodes in general. Analysed haemogregarine from
S. quadriocellata represented sister taxon to Haemogregarina-like parasite from African
hinged terrapin P. marani from Gabon. Haemogregarines from M. subtrijuga from Vietnam
and P. megacephalum from China are conspecific and constitute distinct branch within
Haemogregarina clade.

Many records exist about haemogregarines infecting freshwater turtles of Southeast and East
Asia, while many of them are based on a hundred years old descriptions. Of all studied turtles,
only for M. subtrijuga H. pellegrini was incompletely described (Laveran and Petit, 1910).
The results confirmed the low host specificity of parasites of the genus Haemogregarina
regarding their vertebrate host — turtles.
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Cryptosporidium serpentis AF093499 (NA)

Adelina dimidiata DQ096835 (NA)

Dactylosoma ranarum HG224958 (Rana esculenta)

Haemogregarina stepanowi KF257927 (Mauremys rivulata)

Haemogregarina balli HQ224959 (Chelydra s. serpentina)

54/0.96
Haemogregarina sp. KF257924 (Pelusios marani)
1001
100/1 gregarina sp. (Sacalia quadriocellata)
59/0.97
gregarina sp. (Platyst gacephalum)
100/0.99 1o 5. (Ml R
Hepatozoon ursi EU041717 (Ursus thibetanus japonicus)
B 84/1 ; :
Hepatozoon felis AY620232 (Felis catus)
"0.73 Hepatozoon americanum AF176836 (NA)
*/0.81 . o
Hepatozoon canis AY461378 (Canis lupus f. familiaris)
96/1 — Hemolivia sp. KF992714 (Rhinoclemmys pulcherrima manni)
— |/0.80
L Hemolivia sp. KF992713 (Rhinoclemmys pulcherrima manni)
100/1]
/lj Hemolivia mariae (Egernia stokesi)
62/0.94 Hemolivia mauntanica KF992710 (Testudo graeca)
*0.71] . o .
1001 Hepatozoon sp. Boiga AF297085 (Boiga irregulanis)
Hepatozoon ayorgbor EF157822 (Lamprophis fuliginosus)
H. sipedon JN181157 (NA)
93/0.81 Hepatozoon clamatae HQ224962 (Rana clamitans)
10011
01 Hepatozoon catesbianae AF130961 (Pantoea agglomerans)

Figure 1: Phylogenetic position of detected Haemogregarina sp. inferred from partial 18S
rDNA gene sequences. Relationships were determined using BI and ML methods.

Conclusions

Two newly found haemogregarines in three various turtle species from Southeast and East
Asia were genetically characterized. Haemogregarina sp. infecting turtles M. subtrijuga from
Isaan region in Thailand evinces similar morphological characteristics of H. pellegrini
Laveran and Petit, 1910. The results greatly clarified our understanding of the distribution,
prevalence and host specificity of haemogregarines in freshwater turtles in this
zoogeographical region.
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Summary

Among questions that resist understanding despite many years of biological research, two occupy
prominent position, i.e. why sexual organisms have not been overridden by asexuals despite their two-
fold reproductive disadvantage and what mechanisms affect the coexistence of distinct species. We
focused on Danube spined loach Cobitis elongatoides (Cypriniformes, Cobitidae) hybrid complex as a
model group to test the hypotheses about the dependence between hybridization, polyploidy and
parasitic infection parameters.

Fish were caught seasonally from several model rivers of East Slovakia during the period 2011-2013,
following the point sampling method. Using the helminthological examination of cobitid fishes we
obtained the basic knowledge of parasite diversity of loaches and their epizootological indices to pay
the special attention to correlation between parasite load and clonal diversity.

In all groups, poor parasites diversity was detected. The most prevalent were the adult flukes of genus
Allocreadium localised in intestine and Digenea larvae present in body cavity, skin and eyes.
Moreover, 3 adult acanthocephalans and 1 larval nematode were found. The overall intensity of
infection ranged from 1 to 6 worms.

Keywords: Cobitis elongatoides; ploidy; intensity of parasites; prevalence of parasites

Introduction

Role of ploidy in natural ecosytems is very important for phylogenesis of plant and animal
species. Individuals with different ploidy are very frequent in populations of lower
vertebrates, such as Osteichthyes (Leggatt, lwama, 2003). Relationships between intensity of
infection and prevalence of parasites of specimens with different ploidies are not well known.
There are only some limited data mostly on commercially important species (Piackova,
Flajshans, 2006). The complex character of genotypes in biotypes of the genus Cobitis makes
possible to test the hypotheses about the dependence between hybridization, polyploidy and
parasitological infection parameters (Guégan and Morand, 1996).

Material and Methods

The total of 355 specimens of Cobitis elongatoides from rivers Ronava, Ondava and Okna
were examinated. Using the helminthological examination of cobitid fishes we obtained the
basic knowledge of parasite diversity of loaches and their epizootological indices;
subsequently we evaluate the prevalence and intensity of parasitological infection in relation
to species, sexes, season, and standard length and ploidy forms. We payed special attention to
correlation between parasite load and clonal diversity. Fish were caught by electro-fishing at
4 localities in the different seasons from May 2011 to September 2013. Fish were sampled
following the modified methodology (pointing method) of sampling and data were reported in
field protocols. General epizootological indics of found parasites were assessed in
parasitological protocols. Isolated parasites were preserved in 70 % ethyl-alcohol or in 4 %
formalin, stained with carmine borax and then in acidic ethyl-alcohol. Then they were

156



Sekce 7

dehydrated in an alcohol series, treated with clove oil and mounted in Canada balsam. All
measurements (in micrometers) and pictures were made by microscope Olympus BX 41 TF
with camera AXIO CAM ERc 5s on the basis of fixed preparations. Some photos were made
by scanning microscope. We determined parasites according to the determination keys (Jones,
Bray, Gibson, 2005). We propose the determination of parasites by measurements of
individual morphological features. Determination of ploidity was performed with cooperation
of Institute of Vertebrate Biology in Brno (Czech Republic).

Results

We detected species of four groups of parasites: trematodes - Allocreadium transverale
(prevalence (P) = 98%, Il = 1- 4, adults in intestinal tract) and digeneal larvae (prevalence
=1%, Il = 6, in submucosa of visceral organs); larvae of nematodes were found in intestine
only in one case with low intensity of infection (Il = 1 parasite); and acanthocephalans in
three cases with 11 ' 1 - 2.

Table 1: Prevalence and intensity of parasites of diploids and polyploids from three localities.

Localities nI%tgtler Diploids Polyploids

ol cates san?gles SZOmSS'e sNai]gSfe (‘;o) . sz%sri)tlé sl\elx?ng;?fe (f;)) .

(85;‘1?) 52 4 43 | 85 | 14 | 1 4 20 1

%Q‘;;‘g‘ 04 3 48 |58 | 1 | 3 | 40 | 69 | 12
l(f)‘;‘;glvs‘;‘ 49 18 24 | 428 15 | 6 1 | 857 | 14
(355‘153‘) 47 17 21 | 447 13 | 2 7 | 22 | 12
%’;‘3&‘;? 53 6 23 [206| 12| 6 | 18 | 25 | 12
%Qg';‘g‘ 60 4 24 | 142| 13 | 6 26 | 18,75 | 1-6

Table 2: Percentages of negative and positive samples in relation to body standard length and
in different seasons.

Size of Total Percentages of pozit Season Total Percentages of pozit

examin.fish | number of or negat. samples number of or negat. samples

samples Negat. Posit. samples | Negative | Positive
<59 mm 51 84,31% | 15,68% May 49 49 51
60-89 mm July
234 75,21% | 24,70% 152 24 76
90 mm < September
72 84,72 15,27% 153 10,5 89,5
Discussion

Manifestation of different ploidy in fish is not visible. It is very complicated to create two
identical groups with different ploidy for statistical significance. Allocreadium transversale is
a common parasite of fish from genus Cobitis (Popiolek, Okulewicz, Kotusz, 2003; Popiolek
and Kotusz, 2003), that was detected in both ploidy fish groups (only in low intensity of
infection and prevalence). Polyploids are bigger than diploids (thus have more space for
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parasite living), they eat more food (higher possibility to recieve the intermediate host with
parasite larval stages) (Benfey, 1999), they have less developed imunity system (Guégan,
Morand, 1996). Polyploids do not invest such energy to reproduction as diploids do (Guégan,
Morand, 1996) but evyrything can be otherwise. Why aren’t differences between intesity and
prevalence of parasitic infection visible in our study? The exact answer is contemporarily not
sure. There are not significant differences between sizes of all fish. There were only sesonal
differences in prevalence of Allocreadium transversale: in September the prevalence was
higher than in July. In autumn, metacercariae are at the peak of their growth in intermediate
host, thus the occurence in definitive host is higher (Meyer a Radulescu, 1979).

Conclusion
Polyploidy creates a significant field for further research in many branches of science. It is
convenient to pay more attention to the issue.
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Nové druhy netopyri postiZené plisni Pseudogymnoascus destructans
New species of bats affected by Pseudogymnoascus destructans

Kovacova Veronika, Band’ouchova Hana, Brichta Jiri, Ondracek Karel,
Osickova Jitka, Pikula Jiri

Fakulta veterindarni hygieny a ekologie, Veterindrni a farmaceuticka univerzita, Brno

Summary

White-nose syndrome (WNS) is a cutaneous fungal disease of hibernating bats affiliated with a
psychrophilic fungus Pseudogymnoascus [formerly Geomyces] destructans. WNS is associated with
unusually high bat mortality in the northeastern USA and has the potential to cause the extinction of
several species. Currently, confirmation of WNS requires histopathologic examination. Invasion of
living tissue distinguishes this fungal infection from those caused by conventional dermatophytes. In
the Czech Republic has been discovered the presence of Pseudogymnoascus destructans and its
typical skin erosions (cupping erosions). In our study tissue samples were obtained under the
monitoring of white nose syndrome in bat roosts in Moravian Karst. Results, based on histopathology,
show the presence of white-nose syndrome in Czech Republic with a new affected bat species.

Keywords: White-nose syndrome; fungi; Plecotus auritus; Barbastella barbastellus

Uvod

Zda se, ze se zvySuje pocet houbovych patogenli po celém svété, coz vede k zdvaznym
problémiim v oblasti biologické rozmanitosti a fungovani ekosystému (Fisher et al., 2012).
Jednim z téchto patogent je psychrofilni houba Pseudogymnoascus destructans, vyvolavajici
onemocnéni syndrom bilého nosu (WNS). Toto onemocnéni bylo poprvé zaznamenano v
Severni Americe v roce 2006 a odhaduje se, Ze zplisobilo tthyn vice neZ 5 milionli netopyr
na rozsahlém geografickém tizemi statit USA a provincii Kanady (Blehert et al., 2009, Frick
et al., 2010). Bile hyfy této houby infikuji kozni tkané netopyru, a to hlavné tlamu, usi, kiidla
a napadeny mohou byt i chlupové folikuly infikovanych netopyri. WNS se objevuje u
netopyrit béhem hibernace, ¢imz byl vyskyt omezen na mirné pasmo a vliv pouze na typ
piezimovani v tzv. hibernakulu (Meteyer et al., 2009). Houba byla védecky popsana v roce
2009 jako Geomyces destructans (Gargas et al., 2009). Pozdéji byla fylogenetickou analyzou
zatazena do samostatného rodu Pseudogymnoascus (Minnis et al., 2013). Vzhledem k tomu,
ze patologické mechanismy, vedouci k Uhynu hibernujicich netopyri a reakce jejich
organismu na kozni plisiiovou infekci, jsou dosud na Urovni hypotéz, je nutné doplnit
poznatky o WNS, které ohrozuje chranéné netopyry.

Material a metody

Vzorky plisni Pseudogymnoascus destructans a tkani netopyri byly ziskany v ramci
monitoringu syndromu bilého nosu v zimovistich netopyrtit Ceské republiky (Moravsky kras).
Celkem bylo vySetfeno 148 netopyrt (z 15 rGznych druhi), z toho 61 vzorkd kize bylo
poslano na histopatologii. Identifikace plisné byla provadéna pifimou mikroskopii typickych
arthrokonidii, kultivaci stéri na Sabouradové agaru a PCR diagnostikou s vyuzitim
specifickych primert. Vybér koznich 1ézi pro analyzy byl zaloZen na diagnostickém vyuZziti
UV zafeni. Povrchové kolonizovana ktize fluoreskuje modrozelené, zatimco infikovana kiize
s typickymi lézemi oranzové. Rozsah koznich 1ézi v koZnich bioptatech byl posouzen
histopatologicky. Negativni kontrolou pro analyzy byla laboratorni kultura plisn¢ P.d. a
biopsie létaci blany zdravych netopyra.
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Vysledky

Z vysledkl vyplyva, Ze z celkového poctu vySetienych netopyra (148), bylo histopatologicky
pozitivnich 40 vzorkl a po diagnostice UV zéfeni bylo pozitivnich 53 vzorkl netopyru (tab.
1). Tento rozdil je zpusoben mistem, z kterého se odebiral vzorek pro histopatologii.
Histopatologickym vySetienim tak byly zjistény dva nové druhy netopyri Plecotus auritus
(obrazek 1) a Barbastella barbastellus (obrazek 2), postizené syndromem bilého nosu.

Obrazek 1: Histopatologické kozni 1éze shodné s WNS u druhu Plecotus auritus.
Sipky: 1 povrchova kolonizace plisni; 2 typickd cupping erosion zplisobend hyfami plisn¢;
3 Pseudogymnoascus destructans invalidovala jiz do dermis.

Obrazek 2: Histopatologické kozni 1éze shodné s WNS u druhu Barbastella barbastellus.
Sipky: 1 povrchova kolonizace plisni; 2 Pseudogymnoascus destructans invalidovala jiz do

dermis.

Tabulka 1: Seznam a pocet vySetfenych druhti netopyrt v roce 2013.

Year 2013

Species Screened | Biopsied | Histo+ | UV +
Myotis myotis 34 26 21 30
Myotis daubentonii 3 1 1 1
Myotis bechsteinii 8 2 2 3
Mpyotis nattereri 11 1 1 3
Myotis brandtii 4 - - 1
Myotis mystacinus 2 2 0 0
Myotis emarginatus 9 6 5 3
R. hipposideros 27 5 1 0
Eptesicus nilssonii 3 - - 0
Plecotus auritus * 23 11 5 10
B. barbastellus * 17 3 3 1
Plecotus austriacus 3 1 0 0
Eptesicus serotinus 2 1 0 0
Pipistrellus pipistrellus 1 1 0 0
Myotis dasycneme 1 1 1 1
Total 148 61 40 53

* nové druhy netopyrt postizené WNS, zjisténé v roce 2013
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Diskuse

al., 2010; Puechmaille et al., 2011; Wibbelt et al., 2010), avsak ani jedna nebyla takového
rozsahu jako tato. V této studii jsme vySetfili 148 netopyra a to odebranim kozniho bioptatu.
Histopatologickou analyzou jsme zjistili dva nové druhy netopyrti, pozitivni na infekci plisni
P. destructans a WNS, z roda Plecotus a Barbastella, s riznym hiberna¢nim chovanim. Nase
histopatologické nalezy jsou v souladu s diagnostikou WNS (Meteyer et al., 2009).
Patogeneze WNS vsak nebyla stale jesté zcela objasnéna (Blehert, 2012). Poruchy chovani,
fyziologické naruseni a imunosuprese béhem hibernace jsou vsak povazovany za klicovy
patomechanismus tohoto onemocnéni (Blehert et al., 2009; Cryan et al., 2010; Cryan et al.,
2013). Ukazuje se také, ze hlavnim rizikovym faktorem pro ptiznivy riist plisn€ je hibernace
netopyru v kontaminovanych jeskynich a dolech (Gargas et al., 2009; Verant et al., 2012).
Obnoveni imunitni odpovédi u WNS pozitivnich netopyri brzy po hibernaci, mize vést
K imunitné zprostfedkované odpovédi a zabrani tak velkému poskozeni tkané ¢i piipadné
smrti zvitete (Meteyer et al., 2012). Nase histopatologicky pozitivni vzorky byly odebrany i
na konci hibernace netopyrii, coz by mohlo nasvédcovat tomu, ze evropské druhy netopyr
jsou schopné prezit infekci P. destructans. Je vSak nutné provést dalsi studie na porovnani
reakce evropské a severoamerické populace netopyri na toto plisiové onemocnéni, jelikoz
vykazuji rozdilnou mortalitu.

Zavér

Na tizemi Ceské republiky byly histopatologickym vysetienim prokazany dva nové druhy
netopyrt Plecotus auritus a Barbastella barbastellus, postizené syndromem bilého nosu. Nas
vyzkum pfinasi nové druhy netopyrl a dopliiuje tak znalosti o ekologii a epidemiologii této
plisnové choroby.
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