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Sekce 1

Nalezy salmonel v potravinach v roce 2012

Findings of salmonellae in food-stuff in 2012

2Myskova Petra, 'KarpiSkova Renata

IV)?zkumny listav veterindrniho lékarstvi, v. v. i., Brno, CZ
2UEB, Prirodovédeckd fakulta MU, Brno, CZ

Summary

The objective of this study was to detect salmonellae from different food-stuff and to subtype
them in order to find out the heterogeneity of the genus Salmonella. We obtained 31 strains
confirmed as Salmonella. Altogether, we differed 10 serotypes. Within the serotype Enteritidis
we detected 4 phage types and within the serotype Typhimurium 5 phage types. We also
confirmed the identical pulsotype of the food-stuff isolate and human isolates within one
outbreak.

Keywords: salmonella; food chain; typing; RTE; meat

Uvod

Salmonely zpisobily vroce 2012 v Ceské republice celkem 10 482 onemocnéni
(hlasené piipady), coz je zhruba o 19 % piipadl vice, nez vroce 2011. Po obdobi
poklesu v poctech hlaSenych salmonel6z mezi lety 2005 az 2010 dochazi opét k jejich
naristu (EPIDAT, 2013). Rod Salmonella tedy nadéle zistdva druhym nejcastéjSim
bakteridlnim piivodcem prijmovych onemocnéni.

Salmoneléza je typické zoonotické onemocnéni, kdy je ndkaza spojend s konzumaci
zivocisnych produktd, méné Casto pak s konzumaci kontaminované vody a potravin
neZzivoci$ného ptivodu. Vzacné se mohou objevit pienosy salmonelézy kontaktem.

Bakterie rodu Salmonella se vyskytuji u potravinovych zvitat, zejména driibeZe chované
pro vejce nebo maso a u prasat. Onemocnéni lidi je spojovano predevsim s konzumaci
dritbeziho masa, vajec a pokrmul obsahujicich vejce (zejména sérotypy S. Enteritidis) a
veprového masa (napft. sérotypy S. Typhimurium a jeji monofazicka varianta).

Material a metody
Celkem jsme vroce 2012 ziskali 31 kmenii salmonel izolovanych z potravin. Ve
vysledkové tabulce (Tab. 1) jsou uvedeny komodity, z nichz byly kmeny izolovany.

Kultivace

Baktérie rodu Salmonella byly kultivovany podle CSN EN ISO 6579 s ndslednym
vyockovanim na média BGA (Oxoid, UK), pfipadné XLD (Oxoid, UK) nebo Rambach
(Merck, Némecko).

Sérotypizace sklickovou aglutinaci

Pro zjisténi antigenni struktury izolovanych kmenti byla pouZita metoda sklickové
aglutinace s pouZitim komerénim antisér (Denka Seiken, Japonsko a BioRad, Francie).
Antigenni struktura byla vyhodnocena podle Kauffmann-White-LeMinor schématu
(Grimont a Weill, 2007).
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Fagovd typizace

U kment, které byly urceny skliCkovou aglutinaci jako sérotypy Enteritidis,
Typhimurium a 4,[5],12:i:- byla provedena fidgova typizace dle protokolu HPA
Colindale.

PFGE

U kment, které byly ziskdny v souvislosti s epidemickym vyskytem, byla provedena
pulsni gelovd elektroforéza dle protokolu PulseNet s vyhodnocenim pomoci softwaru
BioNumerics v 5.1.

MLVA

U kmene, ktery byl identifikovan jako monofazicky sérotyp 4,[5],12:i:- byla také
provedena analyza tandemovych repetic Multiple-Locus Variable number tandem repeat
Analysis (MLVA). Test byl proveden dle technické ptirucky ECDC.

Vysledky
Vysledky typizace izolovanych kment jsou shrnuty v tabulce 1.

Tabulka 1: Souhrn komodit a vysledky typizace potravinovych izolatl salmonel.

Komodita Izolovany sérotyp Fagovy typ Dalsi typizace

DribeZi maso Infantis (9) nestanovovano
Ohio (3) nestanovovano
Derby (1) nestanovovano
Montevideo (1) nestanovovano
Tennessee (1) nestanovovano
9,12:Lv:- (1) nestanovovano S9-Xba-1
Enteritidis (1) 3
Typhimurium (1) U302

Veptové maso a jatra Typhimurium (3) DT206, DT208, U302
4,5,12:1:- (1) DT193 MLVA - 3-12-11-NA-211
9,12:Lv:- (1) nestanovovano S9-Xba-1
Stanley (1) nestanovovano SSt-Xba-1
Derby (1) nestanovovano

Uzend makrela Typhimurium (1) DT82

Zakusky Enteritidis (2) 8(2)

Chlebicek Enteritidis (1) 21c

Pecena sekana Enteritidis (1) 8

Srnéi ofez Typhimurium (1) DT120

Diskuse

Izolaty =z potravin zachycené vroce 2012 prokdzaly, Ze typickou komoditou
kontaminovanou salmonelami je driibeZi maso - z 31 ziskanych kment jich pochazelo
18 (58,1 %) z masa slepic nebo brojleri. 7 izolatti bylo zachycenych ve vepfovém mase
a jatrech (22,6 %). V 5 pripadech byla salmonela detekovana v potravinich urcenych
k ptimé spotfebé (zakusky, oblozeny chlebiCek, sekand a uzend makrela).

Vv

na farméach dribeze v Ceské republice — Enteritidis - byl detekovdn pouze jednou.
Vysvétlenim disproporce by mohl byt fakt, Ze ke kontaminaci mize dochdzet i pii
jate€ném zpracovdnim a Ze nckteré sérotypy v tomto prostiedi persistuji 1épe, nez

10
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kmeny sérotypu Enteritidis. Ze slepi¢tho masa a vepfové krkovice byly izolovany
kmeny sérotypu 9,12:1,v:-, jejichz pulsni profil se shodoval s profilem humdannich
ptipadti zachycenych v priabéhu roku 2012 v Jihomoravském kraji (Myskova a kol.,
2012). V masném polotovaru z vepfového masa jsme detekovali sérotyp Stanley, ktery
byl zodpovédny za nadnédrodni epidemii probihajici v n€kolika zemich EU v pribéhu
roku 2012. S vepfovym masem byvaji spojovany sérotypy Typhimurium a 4,[5], 12:i:-,
coz potvrdila i naSe studie. Z potravin urcenych k pfimé spotieb¢ byl nejcastéji izolovan
sérotyp Enteritidis, ktery je vétSinou spojovan s pouZzitim kontaminovanych vajec.

U S. Enteritidis byl kromé béZného fagového typu 8 izolovanych ze zdkuskl prokazan
také fagovy typ 3 v drubezim mase, ktery byl opakované detekovan z jate¢né dribeze
importované z Polska. U izolatd sérotypu Typhimurium patii detekované fagové typy
k mén¢ Castym. Monofazickd salmonela 4,[5],12:i:- byla zatazena k typu DT193, ktery
je v Ceské republice u tohoto sérotypu pievazujici.

Kmeny, které mohly mitepidemickou souvislost, byly porovnany pomoci
makrorestrikéni analyzy PFGE. Oba kmeny sérotypu 9,12:1,v:- byly shodné a klonalné
stejné také s humannimi kmeny ziskanymi pfi Setfeni hromadného vyskytu. U sérotypu
Stanley byl potvrzen stejny pulsni profil, jaky nesly kmeny z epidemie, kterd probiha ve
vice statech EU od Iéta roku 2012.

U izolatu sérotypu 4,[5],12:i:- byla provedena analyza tandemovych repetic. Tato
metoda je vsouCasné dobé u sérotypu Typhimurium a monofazickych kment
doporucovana misto PFGE z divodu jednodussi interpretace vysledka (Lindstedt a kol.,
2004). Detekovany typ je blizce piibuzny humannim kmentim daného sérotypu
ziskanych v roce 2012, coz ukazuje souvislost onemocnéni s konzumaci nedostatecné

tepelné osSetfeného veprového masa.

Zavér

Studie prokdzala, Ze salmonely jsou pfitomny na rizné urovni potravinového fetézce a
Ze se na jejich dalsim §ifeni mohou uplatiiovat i zpracovatelské podniky, piipadné trzni
sit. Metody typizace potvrdily velkou variabilitu kment v rdmci rodu Salmonella a také

provazanost vyskytu salmonel v potravinich a surovinich a humannich onemocnéni.

Podékovani
Studie byla finanéné podpofena projektem AdmireVet CZ.1.05/2.1.00/01.0006 a
MZE0002716202.
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Lactic acid bacteria as spoilage microbiota of frankfurters

I akanin Ines, 'Duskova Marta, 'Kamenik Josef, >Sedo Ondyiej, 2Zdrahal Zbynék,
13K arpiskova Renata

"Faculty of Veterinary Hygiene and Ecology, University of Veterinary and Pharmaceutical Sciences Brno
?Core Faculty — Proteomics, CEITEC, Central European Institute of Technology, Masaryk University
3Veterinary Research Institute

Summary

The aim of this study was to monitor occurrence of lactic acid bacteria on and in selected meat
products and to define what kind of meat spoilage they cause. Cultures of lactic acid bacteria
were cultivated from frankfurters. Isolated cultures with negative oxidase and catalase tests
were identified by MALDI-TOF mass spectrometery. ldentification results showed the presence
of Lactobacillus spp., Leuconstoc spp. and Weissella spp., which were identified as the most
abundant isolates in the analyzed samples that can cause spoilage of meat products. After
analyzing the samples left under the same conditions for different time periods, results showed
that the amount of lactic acid bacteria causing spoilage of analyzed samples was increasing.

Keywords: frankfurters; lactic acid bacteria; MALDI-TOF MS

Introduction

Lactic acid bacteria (LAB) is a group of gram-positive bacteria united by a constellation
of morphological, metabolic and physiological characteristics. The group consists of
around 20 genera united by the same role — producing lactic acid as the end product
during fermentation of carbohydrates (Salmien et al., 2004). Adapted to meat LAB
improve the safety of fermented sausages by means of acid formation (Liicke, 2000).
But along with the other species, LAB (Lactobacillus spp., Leuconostoc spp.,
Pediococcus spp., Weissella spp.) are also associated with spoilage of cooked meat
products in chilled temperatures. The main defects that can be caused in meat are off-
odours, sour off-flavours, discolouration, gas production, slime production and decrease
of pH (Borch et al., 1996).

Frankfurters are one of the popular meat products because of their sensory
characteristics, ease of preparation and low price. Red meat (beef, sheep and pork) and
poultry meat (chicken, turkey) are common raw material for production of frankfurters.
Meat and fat are dispersed in water and under moderate heat treatment, proteins form a
stable structure (Gultekin et al., 2012).

The aim of this study was to monitor occurrence of lactic acid bacteria on and in
selected meat products and to define in what kind of meat spoilage they can be
involved.

Materials and Methods

Basic processing of the samples was carried out according to the ISO 7218 and ISO
6887-1 standards. The samples in the amount of 10 g were aseptically taken with
corkscrew, diluted with 90 mL of sterile buffered MRS broth (Oxoid, UK) and
homogenized. Samples were also stretched from the top with the sterile tampon (area
approximately 50 cm?) and placed in the tube with MRS broth. The samples from inside
and swabs from frankfurters were analyzed for count of lactic acid bacteria aerobically
cultivated on MRS agar (Oxid, UK), on 30°C for 72 hours (ISO 15214). All colonies
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from each sample, that showed different morphological characteristics, were selected
and purified on MRS agar for further characterization.

Isolates with negative oxidase and catalase tests were further identified using a MALDI-
TOF mass spectrometery. Isolates were prepared for MALDI-TOF MS analysis
according to standard protocol (Freiwald & Sauer, 2009.). Mass spectra measurements
were carried out using an Ultraflex III instrument (Bruker Daltonik, Bremen, Germany)
operated in the linear positive ion mode using FlexControl 3.0 software. Mass spectra
were processed using Flex Analysis (version 3.0; Bruker Daltonik) and BioTyper
software (version 3.0; Bruker Daltonik). The identification results were expressed by
BioTyper log(scores) indicating the similarity of the unknown MALDI-TOF MS profile
to available database entries. A BioTyper log(score) exceeding 2.3 indicates a highly
probable identification at the species level. A BioTyper log(score) between 2.0 and 2.3
means a highly probable identification at the genus level and probable identification at
the species level. Only isolates with log(score) over 2.0 were taken into account.

Results and Discussion

Analyses of whole frankfurter samples showed that the amount of lactic acid bacteria
(log CFU) per gram in all samples was the same (less than 5.70 log;yo CFU/g). The
amount of lactic acid bacteria (log CFU) per gram obtained from the inside of samples
ranged around the same number (around 9 log;o CFU/g) what is presented in Table 1.

Table 1: Counts of LAB on and in selected samples of frankfurters.

Samples LAB in whole sz_llmple LAB only inside of t_l}e sample
log;0CFU.g log;0CFU.g
1 9.36 <5.70
2 9.08 <5.70
3 9.20 <5.70
4 9.41 <5.70
5 9.79 <5.70

Identification by MALDI-TOF MS showed presence of four Lactobacillus species, two
Leuconstoc species and one Weissella species as the most abundant isolates in the
analyzed samples (Table 2).

Table 2: Identification of isolated LAB in selected samples of frankfurters.

Samples Identification of LAB from the top of frankfurters - MALDI-TOF MS

1 Lactobacillus sakei, Leuconostoc mesenteroides, Weissella viridescens*

2 Lactobacillus sakei, Leuconostoc mesenteroides, Weissella viridescens

3 Lactobacillus sakei, Lactobacillus plantarum, Lactobacillus fructivorans,
Lactobacillus fructivorans / Lactobacillus curvatus, Weissella viridescens*

4 Weissella viridescens, Staphylococcus hominis,

Leuconostoc pseudomesenteroides*
5 Lactobacillus sakei, Leuconostoc mesenteroides

*BioTyper log(score) of selected species on MALDI-TOF MS was < 2.0
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The results summarized in the Figure 1 show that, after analyzing the samples left in the
same conditions for different time periods, the count of presented lactic acid bacteria is
increasing. In samples of frankfurters treated with the smoke the amount of grown lactic
acid bacteria is lower than in untreated samples. The lowest counts of lactic acid
bacteria were in the samples taken from the inside of frankfurters.
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E / \ /
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2
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Figure 1: Counts of LAB in selected samples of frankfurters after different time period.

Conclusion
Isolated lactic acid bacteria are the most known bacteria from this group of bacteria that
can cause meat spoilage.

Results showed that smoke doesn’t play a big role in conservation from lactic acid
bacteria in our study.
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Stidium dynamiky rastu baktérii mlie¢neho kysnutia v cerealnej
matrici

The investigation of dynamic growth of lactic acid bacteria in cereal
matrix

Pelikanova Jana, Liptakova Denisa, Valik Cubomir, Matejéekova Zuzana

OVHP UBVOZ, Fakulta chemickej a potravindrskej technoldgie, STU v Bratislave

Summary

Lactobacilli  require fermentable carbohydrates, amino acids, anumber of vitamins
of the B-complex, nucleic acid derivates and minerals for their growth. The fermentation
of cereals by lactic acid bacteria may represent a cheap way of getting a nutritionally rich
substrate for lactic acid bacteria growth and it can also bring a new trend in the development
of new functional foods suitable for celiac patients. In our work, we focused on the growth
dynamic of selected strains of lactobacilli in pseudocereal gruels prepared from pseudocereal
buckwheat or amaranth flours, sucrose and water. Growth dynamic of microorganisms was
studied during 14 h long fermentation at 37 °C, at anaerobic conditions, at an initial
concentration of 10° CFU/ml, or during 8 h long fermentation at the initial concentration
of 10° CFU/ml. It is important that probiotic bacteria remain viable in the product. The gruel
was therefore analysed for viable cell counts during the refrigerated storage at 6 °C
for 3 weeks. Besides the growth dynamic of lactobacilli, we also studied the ability of sucrose
utilization and the production of lactic acid. These values were measured by colorimetric.

Keywords: lactic acid bacteria; fermentation; pseudocereal

Uvod

Ceredlie su Coraz viac skimané v suvislosti sich potencidlnym vyuZitim vo vyvoji
funkénych potravin. Prispievaji k viac ako 60 % svetovej produkcie potravin
poskytujicich vldkninu, bielkoviny, energiu, minerdlne latky a vitaminy potrebné
pre ludské zdravie (Charalampopoulos a kol., 2002). Hoci st deficitné na niektoré
zéakladné zloZky, ako st napr. esencidlne aminokyseliny, fermenticia cerealii baktériami
mliecneho kysnutia (BMK) moZe predstavovat najjednoduchsi a najekonomicke;jsi
spdsob zvySovania ich nutricnej hodnoty, senzorickych vlastnosti a funk¢nej kvality
(Blandino akol., 2003). Pocas posledného desatrocia viedli vyzivové problémy
k rasticemu dopytu po nahradach mlieka, a preto potraviny na baze ceredlii by mohli
mat’ obrovsky potencidl pre splnenie spotrebitel'ského dopytu po nemliecnych
vyrobkoch, a takisto by mohli byt pouZivané aj ako potencidlny nosi¢ pre funkcné
zluceniny ako su antioxidanty, vldknina, minerdly, vitaminy a probiotika
(Prado a kol., 2008; Coda a kol., 2011).

Material a metody

V rdmci pridce sme sledovali rast nasledovnych kmenov BMK: Lactobacillus
rhamnosus GG a Lb. paracasei subsp. paracasei 1753. Cisté kultiry laktobacilov boli
uchovédvané v MRS bujéne (Merck, Darmstadt, Nemecko) pri 5 £ 1 °C. Z 24 hodinovej
Cistej kultiry BMK sa ziskala Startovacia kultira, ktord sa scentrifugovala
pri 6000 g 5 mindt. Nésledne bola premytd sterilnou destilovanou vodou a opitovne
centrifugovand pri rovnakych podmienkach. Po premyti sa zlial supernatant, pelet
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buniek sa rozsuspendoval v sterilnej destilovanej vode v pdvodnom objeme, pricom
sme dodrZziavali postup uvedeny Angelovom a kol. (2006).

Ceredlna kaSa bola pripravovana z celozrnnej pohankovej (12 %) alebo amarantove;j
(20 %) miky (Mlyn Zrno, Si$ov), vody a sacharézy (2 %). Po navazeni zloZiek bola
kaSa tepelne oSetrend pri 100 °C pocas 20 mintt. Po ochladnuti boli kaSe naockované
5 % S§tartovacej kultiry a fermentované pri 37 °C anaerébne poc€as 8 hodin
pri pociato€nej inokulacii 10° KTJ/ml, alebo 14 hodin pri koncentrécii 10° KTJ/ml. Rast
BMK sa vySetroval kazdé dve hodiny. Okrem toho sa sledoval pokles pH kazdé Styri
hodiny, pokles mnoZstva sachar6zy a tvorba kyseliny mliecnej reflektometricky
(RQflex 10, Merck, Nemecko). Po skon¢eni fermenta¢ného procesu sa kaSa uchovavala
pri 6 °C asledovalo sa prezivanie BMK, pokles pH, pokles mnoZstva sachardzy
a tvorba kyseliny mlie¢nej pocas troch tyZdilov.

Predpokladané celkové pocty laktobacilov sme stanovovali na MRS agare
(Merck, Darmstadt, Nemecko) zriedovacou kultivatnou metédou podla normy
STN ISO 15214. Naockované Petriho misky so stuhnutym MRS agarom
sme kultivovali anaerdébne pri teplote 37 + 1 °C po dobu 48 az 72 hodin.

Vysledky a diskusia

V naSej praci sme sledovali dynamiku rastu kmena Lactobacillus rhamnosus GG
a Lb. paracasei subsp. paracasei 1753 v pseudoceredlnych kaSiach, pripravenych
z amarantovej alebo pohdnkovej muky, sachardzy a vody. Zistili sme, Ze laktobacily
st schopné rast' v ceredlnom substrate pri 37 °C a ndsledne pocas chladiarenského
skladovania pri 6 °C trvajiceho 3 tyZdne st schopné prezivat’ a udrziavat’ si svoje pocty
nad hranicou potrebnou pre poZadovany probioticky uc¢inok v trdviacom trakte,
ato 10° KTJ/ml (g) (Mattila-Sandholm a kol., 2009; Parvez akol., 2006). Okrem
dynamiky rastu laktobacilov, sme sledovali aj ich schopnost’ utilizicie sachar6zy
atvorbu kyseliny mliecnej. Tieto hodnoty sme merali reflektometricky. Hodnoty
rastovych rychlosti Lb. rhamnosus GG a Lb. paracasei subsp. paracasei 1753, rychlost’
poklesu pH, poklesu mnozstva sachardzy, rychlost’ tvorby kyseliny mliecnej v zavislosti
od substratu, si pre prehl'adnost’ uvedené v tabulke 1.

Tabulka 1: Rast a metabolizmus laktobacilov v zavislosti od substratu.

a Teplota Gr K K K
MO IR (°Cp) [log KTJ.mI"h"] [gsjﬂ‘] [gl:lél] ]
g Amarantovd muka + | 37 0,708 -0,525 0,2801 -0,239
§ voda 6 -0,003 -0,012 - -
§ Pohdnkovd muka + | 37 0,247 -3,25 0,162 -0,208
= voda 6 - -0,001 0,003 -0,001
; O 14 h fermenticia
S0 (amarant + voda) 37 0,564 -0,169
3 - Amarantovd muika + | 37 0,313 -0,425 0,236 -0,222
§ E voda 6 0,0001 -0,004 0,007 -0,001
§ '§ Pohdnkovd muka + | 37 0,297 -1,312 0,119 -0,246
B 5. § voda 6 -0,0004 -0,001 0,006 -0,001
. ~ A1
3 é & (I:margnt fii)?‘;;ltacm 37 03199 -0,199

Legenda: Gr — rastova rychlost, A — lag-faza, K, — rychlost’ poklesu mnozstva sacharézy, Kj, —
rychlost tvorby kyseliny mliecnej, K,y — rychlost’ poklesu pH
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Moézeme si vSimnut, Ze rastova rychlost’ obidvoch kmenov bola vyssia pri fermentacii
kaSe pripravenej zamarantovej muky. Pri pouZiti niZSej pociatocnej koncentricie
Startovacej kultiry sa rastovd rychlost’ laktobacilov vyrazne nemenila, v pripade
Lb. paracasei bola o 2 % vyssia, pri Lb. rhamnosus GG klesla rastova rychlost’ o 20 %.

Rychlost  poklesu mnoZzstva sacharézy bola v pohdnkovej kaSi vicSia
ako v amarantovej, a to v pripade jedného, ako aj druhého kmena. Pri pouZiti kmena
Lb. paracasei 1753, bola rychlost’ utilizacie sachardzy a tvorby kyseliny mlie¢nej nizSia
ako pri fermenticii kmetiom Lb. rhamnosus GG, ale koneCnd hodnota mnoZstva
naprodukovanej kyseliny mliecnej bola vysSia. V amarantovej kaSi dosiahla na konci
pokusu hodnotu 5,7 g/l (pri Lb. rhamnosus GG 2,43 g/1), v pohdnkovej to bolo 3,04 g/l
(pri Lb. rhamnosus GG 2,23 g/l). V 24-hodine bol pozorovany trend zniZenia rychlosti
poklesu pH, poklesu mnozZstva sacharézy a spomaleniu tvorby kyseliny mlie¢nej.

Zaver

Na zdklade vysledkov moZzno konStatovat, Ze laktobacily su nielen schopné rast
v ceredlnom substrate, ale aj udrzat’ svoje pocty nad pozadovanou hranicou. Napriek
tomu, Ze BMK su naro¢né mikroorganizmy a ich typickym rastovym médiom je mlieko,
pseudoceredlna kaSa, ako aj lisovand pohdnka, predstavuje lacnd a nutricne bohati
alternativu na ziskanie substratu, ktory podporuje rast tychto prospesnych laktobacilov.
Toto zistenie modZe do buddcnosti znamenat novy trend vyvoja funkénych
probiotickych potravin pre ludi trpiacich celiakiou, pripadne celiakiou spojenou
s lakt6zovou intoleranciou.
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Kvantitativna analyza vplyvu faktorov prostredia na dynamiku rastu
Staphylococcus aureus

Quantitative analysis of the effect of environmental factors on the
Staphylococcus aureus growth dynamics

Studenic¢ova Adriana, Medved’ova Alzbeta, Valik Cubomir

Fakulta chemickej a potravindrskej technologie, Slovenskd technickd univerzita, Bratislava

Summary

Predictive microbiology through interfaces with many other disciplines has emerged as a
paradigm of modern food microbiology. Staphylococcus aureus is an important human
pathogen and it is considered as the four most common causes of food-borne illnesses. A
characteristic feature that distinguishes S. aureus from other pathogenic bacteria is its high
tolerance to NaCl concentrations up to 20% and to low water activity values, as the minimal
water activity are generally reported values in the range from 0.83 to 0.86 a,. Our main
objective was to characterize Staphylococcus aureus growth dynamic in model PCA broth in
dependence on temperature and water activity. For that purposes the mathematical model that
describes microbial growth was used in order to predict cardinal environmental factors values.

Keywords: Staphylococcus aureus, predictive microbiology; water activity; temperature

Uvod

Hygienickd bezchybnost' surovin a ndsledne aj potravin, je jednym zo zdkladnych
ukazovatelov kvality potravin a vyznamne urcuje zdravotni neSkodnost’ findlnych
potravindrskych vyrobkov. Na aktudlnost’ tejto problematiky poukazuje aj skutocnost,
Ze napriek vSeobecne klesajicej tendencii alimentdrnych ochoreni spolocnost’ este stale
zaskakuji hromadné ochorenia (Valik a Prachar, 2009).

Staphylococcus aureus, predovsetkym jeho rast a produkcia enterotoxinov, predstavuje
v potravindch, vzhladom na podmienky vnitorného a vonkajSieho prostredia,
potencidlne aZ redlne ohrozenie verejného zdravia. Jeho charakteristickym znakom,
ktory ho odliSuje od ostatnych patogénnych baktérii, je jeho vysoka tolerancia voci
dobre rastie aj pri 10 % NacCl a relativne pomaly pri 15 aZ 20 % NaCl (Bremer a kol.,
2004). Vo vSeobecnosti sa ako minimdlna hodnota aktivity vody pre rast S. aureus
uvddza rozpitie hodndt a, od 0,86 po 0,83, ale tito hodnota zdvisi aj od hodndt
ostatnych faktorov prostredia, ako je pH, teplota, atmosferické podmienky a pritomnost’
zvlh&ovadiel (Baird-Parker, 2000). Stidium podmienok prostredia na rast patogénneho
S. aureus je preto zdsadny pre kontrolu jeho pritomnosti a zniZovania potencidlneho
rizika.

Modely prediktivnej mikrobioloégie predpokladaji, Ze rast alebo inaktivécia
mikroorganizmov za danych podmienok v potravinich méZe byt uspokojivo odhadnuta
matematickou analyzou sprdvania sa mikroorganizmu v bujénovych kultirach alebo
inych modelovych systémoch, ktoré majd rovnaku alebo podobnud drovenn podmienok
zivotného prostredia ako redlne potravinové matrice (Swinnen a kol., 2004).
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Material a metody

Izolat S. aureus 2064 pochadza z ovéieho hrudkového syra a bol izolovany na SVPU
v PreSove MVDr. A. Hanzélyovou. Jeho totoZnost’ bola potvrdend pomocou Gramovho
farbenia, kataldzového testu, API systému (BioMériux, Marcy IEtoile, Francuzsko),
fluorescencného farbenia VIT-Staphylococcus (Vermicon, Mnichov, Nemecko) a PCR
analyzy v stlade s pracami Pereiru a kol. (2009). Do predtemperovaného GTK bujénu
(IMUNA, Sarisské Michalany, SR) s nastavenou hodnotou aktivity vody sme
inokulovali Cistd 18 h kultiru S. aureus 2064 vyrasteni na GTK agare (IMUNA,
Sarigské Michalany, SR) pri 37 °C, tak aby sme v kaZdej paralelke dosiahli po&iato¢nii
denzitu mikroorganizmu priblizne 10° KTJ.ml". Paralelne inokulované vzorky Zivnych
médii boli staticky aerébne kultivované pri teplotich 8-46°C = 1 °C, za ucelom
popisania dynamiky rastu S. aureus 2064 v zavislosti od meniacej sa hodnoty aktivity
vody. Hodnota aktivity vody bola nastavena pridavkom NaCl (Sigma-Aldrich, Buchs,
gvajéiarsko) a kontrolovana pouzitim a,-metra (Nowasina, Lachen, gvajéiarsko).

Vysledky a diskusia

Staphylococcus aureus moOze rast v Sirokom rozmedzi meniacich sa podmienok
prostredia a ndsledne kontaminovat’ potraviny. Pri priprave potravin a pri manipulacii
s nimi moze kontamindcia S. aureus pochddzat z roznych surovin (napr. mastitidne
mlieko), z prostredia spracovatel’ského zavodu alebo z l'udskej ¢innosti (Le Loir a kol.,
2003). Vtejto suvislosti je vhodné poznat a definovat podmienky, ktoré vedu
k inhibicii S. aureus a pripadnej produkcii termostabilnych enterotoxinov. Nakol'ko sol’
je pri vyrobe potravin nevyhnutnd a v nadvdznosti na pracu Medvedovej (2009),
v ktorej bol popisany vplyv teploty na sledovany izolat, sme sa v naSej praci zamerali na
sledovanie dynamiky rastu a odumieranie S. aureus 2064 pri miniméalnych hodnotach
aktivity vody v modelovom prostredi GTK bujonu v celej Skdle teplotného rozmedzia
(8 °C az 46 °C).

Z nasledujicich pokusov je zrejmé, Ze so zvySujucou sa teplotou smerom k optimalne;j
rastovej teplote 37 °C stdpala aj tolerancia izoldtu 2064 voci nizkym hodnotam aktivity
vody a koncentracidm chloridu sodného. Izolat S. aureus 2064 pri svojej optimalne;j
rastovej teplote 37 °C odumieral aZ pri 21 %-nom pridavku NaCl (a, = 0,83). Podobny
trend sme sledovali aj pri teplotach 35 °C a 39 °C, kde taktieZ doslo k poklesom denzity
aZ pri 21 %-nom pridavku chloridu sodného.

Ak sme zniZili inkubac¢nu teplotu na 30 °C a 25 °C, tak doslo aj k poklesu tolerancie
sledovaného mikroorganizmu vo¢i nizkym hodnotam a,. Ten rastol este pri 18 %-nom
pridavku NaCl, ale pri d’alSom zvySeni koncentracie soli na 19 % (a, = 0,85) nebol
schopny vysporiadat’ sa s tak vysokou koncentraciu chloridu sodného a pocas 10 dni
sme pozorovali jeho postupné odumieranie.

Dal§fm zniZenim inkubaénej teploty na 21 °C a 18 °C sa ndm potvrdila skutonost’, Ze
so zniZujicou teplotou dochddza k poklesu schopnosti daného mikroorganizmu
odoldvat’ vysokym koncentracidam NaCl. Pri tychto teplotich boli podmienky v GTK
bujéne nezlucitelné s rastom sledovaného izolatu 2064 uz pri 18 %-nej (a, = 0,86)
koncentrécii chloridu sodného apreto ten prakticky od zaciatku trvania pokusu
postupne odumieral.

Podl'a Smitha a kol. (1987) inhibi¢ny ucinok NaCl spociva v prestupe iénov do buniek
S. aureus, €o sa prejavuje poklesom rastu a biochemickej aktivity. NasSe pokusy
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potvrdili, Ze d’alSim zniZenim inkubacnej teploty na 15 °C, izoldt 2064 odumieral pri 15
% koncentracii soli (a, = 0,89) a naslednym poklesom inkubacnej teploty na 12 °C sa
tento trend opdt’ potvrdil, pricom S. aureus 2064 nebol schopny rast v GTK bujone uz
pri 8 %-nom pridavku chloridu sodného (a, = 0,95), €o je 2,6-ndsobny pokles tolerancie
izolatu S. aureus 2064 v porovnani s toleranciou daného mikroorganizmu pri optimalne;j
inkubacnej teplote 37 °C. Dal§im zniZenim teploty na 8 °C uZ nebol schopny tolerovat’
ani 5 %-tny pridavok soli (a, = 0,97).

Na druhej strane, ak sme zvysili teplotu inkubdcie do suboptimélnej oblasti, na 43 °C
a 46°C, zaznamenali sme pokles tolerancie izolatu 2064 voci nizkym hodnotdm aktivity
vody. Teda, ak sme teplotu inkubécie izoldtu 2064 zvySili na 43 °C, dany
mikroorganizmus odumieral pri 20 %-nom pridavku soli a d’al§im zvySenim inkubacnej
teploty na 46 °C S. aureus 2064 nebol schopny rastu pri 15 %-nom pridani NaCl, ¢o je
porovnatel'né s teplotou 15 °C.

Zaver

Stidium vplyvu meniacich sa environmentilnych podmienok a faktorov prostredia
urCujuicich intenzitu amieru pomnoZenia S. aureus aZz do netolerovatelnych
koncentricii je stdle aktudlnou problematikou. Preto je v mnohych krajinich rezistencia
mikroorganizmov hlavnym problémom ohrozenia verejného zdravia, kvoli
pretrvavajicemu obehu rezistentnych kmenov baktérii v Zivotnom prostredi a moZnej
kontamindcii vody a potravin.
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Summary

This study is focused on the comparison and characterization of Escherichia coli (E. coli)
isolates obtained from the animal products — meat (n=59), offal (n=20), raw cow’s milk (n =
84). Resistance to antimicrobial agents and detection of selected resistance genes was
performed. Using the disk diffusion method, resistance to minimum one antimicrobial agent was
more often detected in isolates from offal (60,0 %) and meat (52,5 %) compare to the isolates
from raw cow’s milk (20,2 %). Resistance to ampicillin was the most frequently detected in
isolates from all commodities. In isolates from meat and offal, multidrug resistance was
observed. Resistant genes responsible for the resistance to tetracycline tetA and tetB were
detected in isolates from milk as well as in isolates from meat and offal. Gene tetC was detected
only in two isolates from meat, tetG gene was not detected. Genes encoding resistance to -
lactams (blargy) were detected only in isolates from meat and offal. In one isolate from meat
blacrx, gene responsible for the production of extended spectrum f-lactamases (ESBLs) was
detected. Results of our study showed that E. coli isolates of meat and offal origin are more
frequently a reservoir of resistance genes than isolates from milk and so represent a bigger
danger for consumers.

Keywords: meat; offal; milk; resistance genes

Introduction

In the microbiological analysis is Escherichia coli used to assess the hygienic quality of
food and food ingredients. In addition the level of antibiotic resistance in E. coli is
considered to be a good indicator of the selection pressure exerted by antibiotic use (Lei
et al., 2010). Occurrence of bacteria resistant to antimicrobial agents is reported more
frequent during recent years. Increased prevalence of antibiotic resistant bacteria is a
cause of concern for human and animal health (Scaria et al., 2010). f-lactam and
tetracycline antibiotics are widely used antimicrobials, therefore resistance to these
antimicrobials complicates the treatment of several bacterial diseases (Sawant et al.,
2007).

The aim of this work was to characterize and compare isolates of E. coli from meat,
offal and raw cow’s milk, with a focus on the evaluation of antimicrobial resistance and
detection of selected genes encoding resistance to B-lactam and tetracycline antibiotics.

Material and Methods

A total of 81 isolates of E. coli obtained from the raw meat (n = 59) and offal (n = 20)
and 84 isolates from the raw cow’s milk were investigated and compared in this study.
Raw meat and offal were from the retail market in the Czech Republic, samples of raw
cow’s milk were obtained from dairy farms in the Czech Republic. All isolates tested in
this study were B-D-glucuronidase positive and indol positive.

Resistance to 13 antimicrobials (Table 1) was tested by disk diffusion method. The
determination was performed according to CLSI methodology (2006a), antibiotic disks
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were obtained from Oxoid Company (VB). E. coli isolates were evaluated based on the
size of the zones of inhibition and classified as susceptible (S), intermediate resistant (I)
or resistant (R) according to the criteria listed in the CLSI (2006b).

In E. coli isolates found to be resistant to S-lactams or tetracycline, polymerase chain
reaction (PCR) was used to detect selected genes encoding this resistance — blatgpm,
blasnv, blactx and tetA, tetB, tetC, tetG. Bacterial DNA was isolated from 24-hours
culture on blood agar (BioRad, France), isolation was performed by lysis of bacterial
cell suspension at a temperature of 95.5 °C for 10 minutes with the addition of 20%
chelexu 100 (BioRad, France) followed by centrifugation. The supernatant was used as
template DNA. For the detection of fer genes were used primers specified by authors Ng
et al. (1999), for the detection of bla genes primers reported by Brinas et al. (2002) and
Lewis et al. (2007). In 25 ml of reaction mixture was used Taq-Purple DNA polymerase
with MgCl, (Top-Bio, CZ). PCR products were analyzed by gel electrophoresis in 1.5%
agarose (Serva, Germany) followed by visualization on transilluminator after staining in
ethidium bromide.

Results and Discussion
Table 1: Results of disk diffusion method in E. coli isolates.

Antimicrobial Disk Meat Offal Milk
agent content (n=59) (n=20) (n=84)
[ngl n* % n* % n* %
AMP 10 23 390 10 50,0 12 143
AMC B-lactams 30 7 11,9 3 15,0 0 0
CTX 30 2 3,4 0 0
CMP Phenicols 30 3 5,1 0 0
STR 10 10 169 3 15,0 2 2,4
KAN Aminoglycosides 30 2 3,4 1 5,0 0 0
GEN 10 2 3,4 0 0
SXT . . 25 8 13,6 3 15,0 1 1,2
TMP Antimetabolits 5 11 186 3 150 5 60
TET Tetracyclines 30 17 28,8 3 15,0 5 6,0
NA Quinolones 30 11 18,6 4 20,0 0 0
CIP Fluoroquinolones 5 7 11,9 2 10,0 0 0
COL Polymyxins 10 0 0 1 5,0 0 0

Notes: n = number of investigated isolates, n* = number of positive isolates, % = percentage of positive
isolates; AMP (ampicillin), AMC (amoxicillin/clavulanic acid), CTX (Cefotaxim ), CMP
(chloramphenicol), STR (streptomycin), KAN (kanamycin), GEN (gentamycin), SXT
(sulfamethoxazole/trimethoprim), TMP (trimethoprim), TET (tetracycline), NA (nalidixic acid), CIP
(ciprofloxacin), COL (colistin)

Using the disk diffusion method, resistance to minimum one antimicrobial agent was
more often detected in isolates from offal (60,0 %) and meat (52,5 %) compare to the
isolates from raw cow’s milk (20,2 %). As you can see in Table 1, resistance to
ampicillin was the most often detected in isolates from all commodities. Resistance to
tetracycline was found also very often, especially among isolates from meat. Multidrug
resistance (resistance to more than 3 antimicrobial groups) was found frequently in
isolates from meat (25,4 %) and offal (25,0 %) compare to the isolates from milk where
was not detected any multidrug resistant isolate. Similarly Schwaiger et al. (2012) point
to the high incidence of multidrug resistant strains in meat samples with dominant
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occurrence of resistance to ampicillin. In our study multidrug resistance phenotypes
differed, only resistance phenotype AMP-SXT-TMP-TET was found in three E. coli.

In E. coli isolates from meat, offal and also milk same resistant genes were detected.
The results are summarized in Table 2.

Table 2: Resistance genes detected in E. coli isolates.

Resistant genes

Source blatgm blactxm tetA tetB tetC
n % n Y% n Y% n % n Y%
Meat 17 28,8 1 1,7 7 11,9 8 13,6 2 3,4
Offal 6 30,0 0 0 1 5,0 2 10,0 0 0
Milk 0 0 0 0 3 3,6 2 2,4 0 0

Notes: n = number of positive isolates, % = percentage of positive isolates

Resistant genes responsible for the resistance to tetracycline fetA and rerB were detected
in isolates from milk as well as in isolates from meat and offal. Gene tetC was detected
only in two isolates from meat, tetG gene was not detected. The main mechanisms
responsible for the resistance of bacteria to tetracycline include active efflux system,
ribosomal protection and enzyme inactivation (Koo and Woo, 2011). These resistance
mechanisms are widely distributed in bacteria due to their association with mobilizable
DNA elements and are often coupled with multidrug resistance (Tuckman et al., 2007).
Genes fetA, tetB, tetC encode energy-dependent efflux system which is the most
common in gram-negative bacteria.

Although same isolates from milk were resistant to ampicillin according to the disk
diffusion method, bla genes responsible for the resistance to -lactam antibiotics were
not detected. The inhibition zones of these isolates were 12 - 13 mm, i.e. very close to
the breakpoint for resistant isolates (<13 mm). In E. coli isolates from meat and offal
blatem gene was detected as you can see in Table 2. In one isolate from meat blactxm
gene responsible for the production of extended spectrum B-lactamases (ESBLs) was
found. Strains possessing ESBLs have been shown to contribute to increased morbidity
and mortality, and therefore represent a growing public health threat, especially when
they also possess other resistance determinants (Platell et al., 2011).

Conclusion

Our study showed that that E. coli isolates of meat and offal origin were resistant to
more antimicrobial substances than isolates from milk. Frequent presence of multidrug
resistant strains among meat and offal isolates is important, because it makes it
significant reservoir of resistant genes that can be further transmitted to susceptible
strains. Also the gene blactxm encoding the production of ESBLs was detected in one
isolate from meat. In conclusion, animal product, especially raw meat and offal, can
represent a public health threat.
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Summary

The work is focused on the detection of significant bacterial pathogens in raw cow’s milk and
milk filters. 51 samples of raw cow's milk and 44 milk filters were collected from 22 dairy farms
of the Czech Republic in the period from April to December 2012. 19 % of the analyzed
samples, both raw cow's milk and milk filters, were positive for bacterium Staphylococcus
aureus. Detection of this bacterium on one dairy farm was also determinate as MRSA. There
was also recorded existence of bacteria Listeria monocytogenes in samples collected from 2
dairy farms and existence of Campylobacter spp. in samples collected from one dairy farm.

Keywords: food-borne pathogens; milk filters; raw cow's milk

Uvod

MIéko a mlééné vyrobky se fadi mezi zdkladni slozku lidského jidelniCku. I kdyzZ je
spotteba téchto komodit ve srovndni s Evropou nizkd, muZeme si dovolit tvrdit, Ze
konzumace mléka a mléénych vyrobka v Ceské republice je dostacujici.

Spotiebitel ma v soucasnosti Siroké spektrum trznich druhti pasterovaného mléka véetné
syrového mléka prodavaného prostfednictvim mléénych automatli nebo piimo
na farmach. Mezi spotiebiteli a odborniky v ochran¢ zdravi byly vedeny diskuse
o zdravotni nezavadnosti syrového mléka a nutnosti jeho tepelného oSetieni.
V souCasnosti neni dostupnd ani ndrodni ani evropskd legislativa v oblasti
mikrobiologickych kritérii pro syrové mléko a cilem této studie bylo ziskat zakladni
informace o zoonotickém potencidlu syrového kravského mléka a mlécnych filtrt.

Material a metodika

Celkem bylo vySetfeno 95 vzorkil pochdzejicich z 22 farem CR, ztoho 51 vzorki
syrového kravského mléka a 44 vzorki mlécnych filtr. Odbéry byly provadény
od dubna do konce roku 2012 na mléénych farmdch. Mléko o objemu 250 ml bylo
odebirdno do sterilnich vzorkovnic a po pfevozu do laboratofe pfi teploté¢ 4 £ 1 °C bylo
ihned zpracovano.

Stanoveni poétu koaguldza pozitivnich stafylokokd bylo provadéno podle CSN EN ISO
6888-1. Konfirmace suspektnich kmenl S. aureus byla provedena metodou
polymerédzové fetézové reakce (PCR) detekei specifického tdseku SA442 (Martineau et
al., 1998) a dale mecA genu, ktery kdéduje rezistenci k meticilinu. (Secchi et al. 2008)
Priikaz termotolerantnich kampylobakteri byl provadén podle CSN EN ISO 10272-1.
Suspektni kolonie byly konfirmovany a druhové ur¢eny metodou PCR (Linton et al.,
1997). Prikkaz Listeria monocytogenes byl provadén podle CSN EN ISO 11290-1.
Typické kolonie byly konfirmovany a sérotypizovdny metodou skli€¢kové aglutinace
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a vysledky byly potvrzeny pomoci multiplex PCR (Doumith et al., 2004). Stanoveni
E. coli bylo provddéno podle CSN EN ISO 16649-1. Po konfirmaci (produkce indolu)
byly kmeny testovany na schopnost produkce Shigatoxinu stx1 a stx2 (Fagan et.al.,
1999). Pritkaz baktérif rodu Salmonella byl provadén podle CSN EN ISO 6579.

Vysledky a diskuze
Mezi jednotlivymi vySetfovanymi vzorky byly zaznamendny znacné rozdily v zavislosti
na farm€ a mikrobiologické kvalité. NejvySsi zachyt patogent byl zaznamenan
na mlé¢nych filtrech.

Tabulka 1: Vysledky mikrobiologického vysetfeni vzorkli syrového mléka a mlécnych
filtra.

Pocet pozitivnich vzorkii
Oé?::lcl;m vIz’g:z‘i Staphylococcus aureus mone)f:izgnes Campylobacter spp.
mléko filtry mléko filtry mléko filtry
A 6 2 (IMRSA) 1 0 0 0 0
B 1 1 0 0 0 0 0
C 1 0 0 0 0 0 0
D 2 1 0 0 0 0 0
E 6 2 0 0 1 0 1
F 2 1 0 0 0 0 0
G 1 1 0 0 0 0 0
H 5 1 1 0 0 0 0
I 6 1 1 0 0 0 0
J 1 0 0 0 0 0 0
K 2 1 1 0 0 0 0
L 23 0 1 0 0 0 0
M 2 1 0 0 0 0 0
N 6 0 0 0 0 0 0
o 1 0 0 0 0 0 0
P 1 0 0 0 0 0 0
Q 1 0 0 0 0 0 0
R 1 1 0 0 0 0 0
S 2 0 0 0 0 0 0
T 22 0 0 0 1 0 0
U 1 0 0 0 0 0 0
\Y% 2 0 0 0 0 0 0
Celkem 95 13 (13,7%) 5(5,3%) 0 2(2%) 0 1(1%)

Baktérie Staphylococcus aureus byla detekovdna pii mikrobiologickém rozboru
nejcetnéji, a to u 18 vzorkll (19%). Mlécné filtry byly kontaminovany Skrat (5,3%)
a syrové kravské mléko 13krat (13,7%). Na jedné z vySetfovanych farem byly
detekovany kmeny MRSA (Methicillin Resistant Staphylococcus aureus), a to u vzorki
mléka. Karpiskovd R. et. al., (2011) se zabyvala nélezy plvodcl alimentirniho
onemocnéni v syrovém mléce. Celkem 56,6% vySetfovanych vzorkli syrového
kravského mléka z mléénych automatis v CR bylo pozitivnich na piitomnost baktérie
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Staphylococcus aureus. Vyskyt baktérie S. aureus byl podobné jako v na$i studii
zaznamenan v nejvetSim poctu.

V ramci mikrobiologického rozboru byly zachyceny dva pozitivni vzorky Listeria
monocytogenes (2%), a to vzdy z mlécnych filtr ze dvou odliSnych farem. Soucasné
s identifikaci baktérie byla provedena i serotypizace, byly detekovany rozdilné serotypy
Listeria monocytogenes 1/2a a 4b. Pravé serovary 1/2a a 4b, pfedstavuji vice nez 90%
lidskych i zvitecich ptipadu listeriézy (Schuchat et.al., 1991).

Pfitomnost termotolerantnich baktérii Campylobacter spp. byla potvrzena v jednom ze
vzorku vysetiovaného filtru, spole¢né s Listeria monocytogenes. Campylobacter spp.
jejednim z nejvyznamnéjSich pavodct alimentarnich infekci ve vyspélych stitech
svéta. Jeho vyskyt je sledovin zejména u dribeZe. V zahrani¢i jsou popisovany
irodinné vyskyty onemocnéni po konzumaci syrového mléka, u nds je vSak toto
vehikulum v souvislosti s prijmovym onemocnénim lidi udavano velmi vzacné.

Baktérie E. coli byly detekovany v 91 vzorcich (42 vzorku filtrt/ 49 vzorkG mléka),
ale Zadny z detekovanych kmeni nebyl producentem Shigatoxinil.

Salmonely nebyly potvrzeny v Zddném z vySetfovanych vzorkd.

Zavér

Vysledky této studie poukazuji na pfitomnost vyznamnych bakteridlnich patogend na
filtrech i v syrovém mléce. Z toho vyplyvd upozornéni pro spotiebitele, kteti by méli
syrové mléko pfed konzumaci tepelné upravit, jelikoZz tepelné opracovani eliminuje
vétSinu  puvodcti alimentdrnich infekci (vyjma stafylokokovych enterotoxint,
zodpovédnych za vznik alimentarnich intoxikact).
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Summary

The aim of this study was to eliminate the thermal chain out of storage conditions at pastries
products called ,,Mrkvdnky*“. Normal storage conditions, when producer guaranted product
stability during whole storage period are the refrigirator temperatures. Our study focused on
posibility to storage this products at the room temperature. We storaged bakery product at
refrigirator temperature and at room temperature and we determined total plate count, moulds
and yeasts and water activity and we compared it to the standard. In conclusion we can say that
theese pastries products can be storaged also at the room temperature.

Keywords: pastries products; bakery products; storage conditions; mould; water activity

Introduction

Consumers demand foodstuffs with superior quality or nutritional value as well as
minimally processed food retaining the fresh products’ features. Food products during
storage are subject to changes, resulting in adverse effects on quality, ranging from
minor sensory defects to total spoilage. The shelf life of food, defined as the period of
time during which quality losses do not exceed a tolerated level, can be decisively
influenced by its packaging (Pfeiffer et. al., 1999). Recently, in order to achieve longer
shelf life for bakery products, refrigerating conditions are employed to prebaked or not
doughs, as well as new technologies in packaging are investigated (Kotsianis et. al.,
2002). Cakes and pastries provide a nutritious environment for microbial growth but
probably show a greater diversity of moisture content, water aktivity (ay) and pH than
most other food groups (Voysey, 1999).

Material and Methods

Samples of pastries products called ,,Mrkvanky* originated from producer and were
packaged into special atmosphere. Samples were storaged at refrigirator temperature
(8 °C) and at room temperature (25 °C) during it’s shelf life (28 days). The samples
were tested at the beginning, 9™, 14™ 21% and 28" day of storage. There were
examined total plate count and moulds. The plate method on Plate count agar and
DRBC agar were used according to CSN EN ISO.

Results

From the first figure we can see that total plate count had decreasing trend both at 8 °C
and 25 °C. The level of contamination at the beginning of our experiment was log 3,34
CFU. g'l. There were lower counts of moulds during our experiment. The first day it was
log 2,4 CFU.g"'. From the day 14™ there were detected any moulds in samples storaged
at 25 °C.

Figure 2 shows the water activity of the samples (dough and filling). The lowest a,, was
at the beginning of our experiment 0,751 (dough). The first day was a,, of the filling
0,836. At the end of this experiment (28" day) was water activity of the dough between
0,753-0,792 and a,, of the filling 0,767-0,801.
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Figure 2: Water activity of dough and filling during storage (28 days).

Discussion

Many flour confectionery products are designed to be distributed, sold, stored and
consumed at ambient temperatures. These are expect to have shelf lives of anything
from a few days to several moths and are generally very safe because their ay, is too low
to support bacterial growth. In most flour confectionary products, the primary factor
limiting shelf life is mould or yeast. The rate at which moulds and yeasts spoil flour
confectionery is defined by the product a,, . Typically mould or yeast spoilage of flour
confectionery can manifest itself in several ways, typical visible mould colonies are
most often represented by moulds Penicillium or Aspergillus. Below a, 0,6 no
microbial growth occurs, thus dry ingredience (flour, sugar...) are not subject to
mirobiological spoilage. At ay below 0,7 the range of mirobes capable of growth is
restricted and flour confectionery items can be consider to be safe, neverthless, a few
organisms can cause spoilage of e.g. fermentation of jam fillings cause by growth of the
yaest Zygosacharomysec rouxii (min. ay 0,65). As the a,, of products and ingredients
increase, so does the range of microorganisms that are able to grow, until an ay, 0,95-
0,99 almost all bacteria, yeast and moulds are able to prolifreate. Temperatures also
influence the rate of growth of microorgamisms found in association with flour
confectionery items (Voysey, 1999). Pitt and Miscam (1995) studied the colony growth
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rates for A. flavus on malt extract media regulating a,, with glucose and fructose. They
found that the minimum a,, for growth of A. flavus was 0.82 at 25 °C, 0.81 at 30 °C and
0.80 at 37 °C. The study of Abellana et. al. (2001) compared the effect of temperature
and water activity and their interactions on the rate of mycelial growth of Penicillium
aurantiogriseum, P. chrysogenum, P. corylophilum and Aspergillus flavus on a sponge
cake analogue. They found the minimum ay, values for growth of the Penicillium spp.
was 0.85-0.90. A. flavus was able to grow at 0.90 a,, when the temperature was above
15 °C. This study has shown that fungal growth by these species on a sponge cake
analogue, with a composition similar to usual bakery products, is prevented if the a, is
kept at <0.85.

Conclusion

According to CSN 56 9609 Good hygienic and manufacture practice — Microbial limits
for foodstuff all samples were in accordance with microbial limits of this standard
during the time of our experiment (28 days - shelf life). The limit for total plate count is
10° CFU.g'l and limit for moulds is 107 CFU.g'l. Higher limit of Total plate count
(TPC) storaged at 8 °C was probably achieved because of higher humudity when
storage at refrigerator temperatures. Temperature 25 °C during our experiment (28
days) seemed like appropriate storage temperature for this product.
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Optimalizace izolace bakterialni DNA z ovoce a zeleniny pomoci
komer¢nich kita

Optimization of bacterial DNA isolation from fruits and vegetables by
means of commercial Kits

Vojkovska Hana, Lorencova Alena, Kralik Petr

Vyizkumny tistav veterindrniho lékarstvi, v.v.i., Brno

Summary

Outbreaks of viral, bacterial and parasitic infections linked to the consumption of fresh fruits
and vegetables are being reported with increasing frequency because of many different factors
(unsatisfactory water sources, application of improperly composted manures, secondary
contamination during handling of the products etc.). The detection of microorganisms by means
of conventional culture methods is relatively time-consuming. The molecular methods such as
real-time PCR may supplement or replace them. The effectiveness of real-time PCR is
dependent upon the design of real-time systems and successful isolation of DNA. The objective
of this study was to choose the most efficient kit for isolation of bacterial DNA from fruits and
vegetables. Magnetic and column isolation kits were used. Mycobacterium avium subsp.
paratuberculosis (MAP) was used as a model microorganism due to its extremely robust cell
wall. The quantification of bacterial cells was performed using real-time PCR. The
PowerFood™ Microbial DNA Isolation Kit was the most efficient one for the isolation of
bacterial DNA from fruits and vegetables.

Keywords: fruits; vegetables; bacterial DNA isolation; Mycobacterium avium subsp.
paratuberculosis; food-borne infections

Uvod

Spotieba Cerstvého ovoce a zeleniny v Ceské republice vykazuje dlouhodoby ndrtist,
ktery také koreluje s vy$§im pocCtem alimentarnich onemocnéni spojenych s konzumaci
cerstvé zeleniny, v mensi mite i ovoce. Tato situace je zpiisobena mnoha faktory, véetné
nespravné zemédélské a vyrobni praxe, chovani spotfebitelll a vlastnosti samotnych
mikroorganismd.

Pro detekci patogennich mikroorganisma jsou bézné uzivany kultivacni metody, jejichz
hlavni nevyhodou je ¢asovd ndrofnost a nutnost typizace a charakterizace izolatd.
Alternativou je jejich doplnéni ¢i nahrazeni molekularné-biologickymi metodami.

Detekci  patogennich mikroorganismi v potravindich  molekularné-biologickymi
metodami ztéZuje Casto nizky pocet mikrobidlnich bunék a jejich nerovnomérnd
distribuce ve vzorku. Navic potraviny predstavuji velmi komplexni riznorodou matrici,
kterd znesnadfiuje separaci mikrobidlnich buné€k a obsahuje navic fadu inhibi¢nich latek.
Je proto potieba vénovat pozornost ptipravé vzorku, izolaci nukleové kyseliny i vlastni
detekci cilového mikroorganismu. Cilem prace bylo optimalizovat izolaci bakteridlni
DNA z ovoce a zeleniny prostfednictvim komeréniho izola¢niho kitu, ktery by zajistil
nejvyssi vytéznost pfitomné bakteridlni DNA. Diky extrémni odolnosti bunécné stény
byl jako modelovy mikroorganismus vybrdn Mycobacterium avium subsp.
paratuberculosis (MAP).
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Material a metody

Vzorky byly pfipravovény v triplikdtech, kdy kazdy predstavoval 20 g ptedpfipravené
zeleniny (smés saldtu, mrkve a Spendtu). Tyto vzorky byly rozdéleny do 12 skupin dle
kombinace izola¢ni kit, vytfepdvaci roztok a mnoZstvi vstupniho poc¢tu MAP (CFU).
Vzorky zeleniny byly zaockovany 100 ul bakteridlni suspenze MAP vychozi
koncentrace asi 1-10° CFU/ml a 1-10’ CFU/ml. Ke viem vzorkiim bylo ptiddno 40 ml
vyttepavaciho roztoku. V radmci studie byly porovniavany PBS (Phospate Buffered
Saline, pH 7,2) a TGBE (Tris Glycine Beef Extract, pH 9,5) s ptidavkem detergenc¢niho
¢inidla (0,05% Tween 20). Po 15 min vytfepdvani byl ziskany supernatant
centrifugovdn po dobu 15 min pfi 4000x g a 20°C (Multifuge X3R, Thermo
Scientific). Po odebrani supernatantu byly ziskané pelety pteneseny do mikrozkumavek,
centrifugovdny po dobu 3 min pii 14 100 x g (MiniSpin® plus, Eppendorf) a po
odebrani zbylého supernatantu ptipraveny pro izolaci bakteridlni DNA.

Pro izolaci byl vybrin kolonkovy kit PowerFood™ Microbial DNA Isolation Kit
(MoBio Laboratories, Inc.) a kity vyuZzivajici principu magnetické separace Chemagic
DNA Bacteria Kit (Perkin Elmer) a NucliSENS® miniMAG® (bioMérieux). Pred
samotou izolaci byla provedena mechanickd homogenizace bunék pomoci pfistroje
MagNA Lyser (Roche Applied Science) pii 6 400 rpm po dobu 60 s.

Kvantifikace cilovych kopii genomu MAP byla provedena pomoci systému
kompetetivni duplex F57 qPCR s vnitini amplifikacni kontrolou na pfistroji
LightCycler 480 II (Roche). Absolutni mnozstvi pfitomnych bunék MAP byla odvozena
pomoci kalibracni kiivky sestrojené podle plazmidového gradientu. Pro jednotlivé
triplikdty byla stanovena primérna hodnota a smérodatna odchylka.

Vysledky
Data dokumentujici spolehlivost a ucinnost izolace pomoci vybranych izolacnich kith
jsou shrnuta v Tabulce €. 1.

Diskuze

Pro testovani Gi¢innosti izolace bakteridlni DNA z rostlinné matrice byla zvolena metoda
gPCR. Jako modelovy mikroorganismus slouZilo MAP. Pfi porovnéni G¢innosti izolace
bakteridlni DNA ze zeleniny u tif riiznych kit byla nejvyS$si ucinnost izolace dosaZena
pouzitim PowerFood™ Microbial DNA Isolation Kit. Aviak téinnost této izolace byla
nizkd, dosahovala vétSinou hodnoty pod 5 % v zdvislosti na vstupni koncentraci MAP a
pouzitém vytfepavacim médiu. Na zdkladé nasSich predchozich pokusi se 1ze domnivat,
Ze k vyraznym ztratim dochdzelo béhem vytfepavani a pfi nasledné centrifugaci. V této
praci déle nebyl pozorovan rozdilny vliv vytfepdvacich roztoki PBS a TGBE na
ucinnost izolace DNA.

Zavér

Z vysledki studie vyplyvd, 7e¢ PowerFood™ Microbial DNA Isolation Kit &iselné
vykazoval nejvyssi hodnoty ucinnosti izolace bakteridlni DNA z rostlinné matrice.
Izolace pomoci tohoto kitu nebyla casové narocnd a nekladla zvlaStni naroky na
manudlni provedeni. Pro dal$i zvySeni ucinnosti izolace bude tfeba zaméfit se na sniZzeni
ztrat bakteridlnich bunék béhem piipravy vzorkli, zejména béhem vytiepavani a
centrifugace. Pouziti kitu NucliSENS® miniMAG® bylo casové narocnéjsi.
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Pozorované inhibice u vzorkl izolovanych pomoci kitu Chemagic DNA Bacteria Kit
odrazeji skute¢nost, Ze tento kit neni primarné pro izolaci tohoto typu vzorkt urcen.

Tabulka 1: Hodnoceni spolehlivosti a icinnosti izolace MAP ze zeleniny pomoci F57
real-time kvantitativni PCR (qPCR) pfi pouziti tif izolacnich kit a dvou vytfepavacich
roztok?.

Teoretické vstupni Vystupni mnoZstvi oy
. mnozstvi MAP MAP” . UCinnost

Kit +/celkem® izolace )

Primér” SD Primér” SD DNA (%)
NucliSENS - PBS 1,73-10" 5,82:10° 6/6 2,53
NucliSENS - TGBE 1,79-10" 3,59-10° 6/6 2,48
Chemagic - PBS 3,56-10"  2,69-10° 5/6 5,06
Chemagic - TGBE ~ 33110° 42610°  go3405 17410° 36 0,05
PowerFood - PBS 1,92:10" 2,83-10° 6/6 2,92
PowerFood - TGBE 3,47-107  1,84-10° 6/6 5,26
NucliSENS - PBS 1,53-10°  3,06:10° 6/6 2,89
NucliSENS - TGBE 1,43-10° 2,75-10° 6/6 2,69
Chemagic - PBS 1,06:10°  2,97-10° 6/6 2,41
Chemagic - TGBE ~ 2:66:107 1,28-10° 0 0 0/6 0
PowerFood - PBS 1,44-10° 3,33-10° 6/6 4,22
PowerFood - TGBE 1,55-10° 1,39:10° 6/6 4,53

“ Primérnd hodnota odpovidajici absolutnimu mnozstvi bunék MAP v 1 g zeleniny

” Pocet bunék MAP ziskanych po izolaci pomoci qPCR, vytiepdvaci roztok PBS nebo TGBE
“Pocet pozitivnich replikdti/celkovy pocet replikatt

“ Podil primé&rného experimentalniho a teoretického vyt&zku bunék MAP.

Podékovani
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Hygienické hodnoceni klobasy se 45% podilem masa kapra obecného

Hygienic evaluation of sausages with 45 % meat from common carp

Kaspar Ladislav, Buchtova Hana

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita, Brno

Summary

The aim of this work was the sensory evalution and chemical analysis of shelf — life for sausages
with 45 % meat from common carp (experimental samples). Sausages with 100 % pork meat
was used as control samples. The results of sensory evalution in experimental samples showing
lower scoring for evaluated characters: overall appearance (16.2%), consistency (by 31.8%),
juiciness (14.1%) and the appearance of the cut (by 25.0%) In basic chemical composition are
apparent differences (P <0.05) induced by higher content of qualitatively different type of
muscle proteins (total, clean and pure muscle). Experimental samples also contained
inconclusively more total fat, which is reflected in the increasing value of the energy contained
per 100 g of this meat product. Conclusive dependence were found in the intensity of speed in
primary and inconclusive dependence in secondary oxidation process, It was observed lower
peroxide content and a higher malondialdehyde content in comparison with control samples.

Keywords: fish meat; carp; sausage; duality; lipid; protein

Uvod

ZvySovani obsahu zdravi prospéSnych latek ¢i pouzivani netradi¢nich surovin a snaha
o originalitu pti moderni produkci potravin otevird dvetfe pro vznik novych rozli¢nych
druhtit masnych vyrobk.

V poslednich letech se rovnéZ rozSifuje vyroba tzv. funkénich potravin, které
spotiebitelim nabizi vedle obecné pfitomnych nutri¢nich sloZzek i komponenty
vyskytujici se nad rdmec bézného obsahu (Jimenez-Colmenero et al., 2006; Arihara
2006).

Jednou ze zmifiovanych inovaci je piidavek rybiho masa do masnych vyrobkd. V CR
tyto vyrobky v komer¢ni siti doposud chybi, ale v piimoiskych oblastech s tradi¢né
vysokou spotfebou rybiho masa se objevuji vyrobky tohoto typu vyrdbéné z riznych
druhil ryb vcetné rozdilného zastoupeni jejich masa v suroviné (De Oliveira Filho et al.,
2010; Dincer and Cakli, 2010). V poptedi byvaji nejcastéji ekonomické aspekty vzniku
a vyvoje novych vyrobkll tohoto typu, sdruhovymi variacemi parkl, klobas,
karbanatk?, i fermentovanych salamt. Hlavni vyrobni surovinou byva vepfové maso
(ofez vznikly pfi opracovani vétsich celkl), ale také maso skopové. Rybi surovina se do
téchto vyrobkl dostdva v podob¢ strojné oddéleného masa, vzniklého pfi filetovani, ale
vyjimku netvoii ani celé filety. Z druhového zastoupeni ryb sladkovodnich ¢i motskych,
od druhti v Evropé béZnych (bliZze nespecifikované treskovité, lososovité nebo
tundkovité ryby, Stikozubec kapsky Merluccius capensis, pstruh duhovy Onchorynchus
mykiss, pangas dolnooky Pangasius hypophthalmus, tilapie nilskd Oreochromis
niloticus, cipal hlavaty Mugil cephalus, kranas obecny Trachurus trachurus), Z
kaprovitych ryb (Cyprinidae) jsou pouziviny labeo avanské (Labeo rohita) nebo
tolstolobik ~ bily (Hypophthalmichthys molitrix). Ten sice je v CR chovin jako
doplikovy druh (583 tun Ziv. hm.), nicméné neni tak oblibeny jako kapr obecny
(Cyprinus carpio L.), ktery je u nds nejvice konzumovanou rybou. Ro¢ni produkce
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kapra (17 746 tun ziv. hm.) v CR ¢&inf vice nez 85% z celkové produkce sladkovodnich
ryb chovem (rok 2010: 20 420 tun Ziv. hm.) (Anonym, 2011).

Material a metodika

Vyroba experimentdlnich klobds byla provadéna v Technologické dilng na Ustavu
hygieny a technologie masa FVHE VFU Brno béZnym technologickym postupem
(ptiprava suroviny, soleni, mélnéni, michani, nardZeni, tepelné opracovani minimalné
70°C/10 min, uzeni a chlazeni). K vyrob& byly pouZity kapii filety, ze kterych byly
ruc¢né vyjmuty vSechny kosti. Jako kontrola slouzil vzorek vyrobeny pouze z vepfového
masa (plec a hibetni Spek). Z pomocnych surovin byla pouZita dusitanova solici smes E
250, Cesnek a kofenici smés: SCZA 04006 Klobasa Franta Excelent s6lo v davkovani
Sg/kg. Aplikovan byl rovnéz antioxidant E 315. Jako technologicky obal byla pouZita
vepiova tenkd stieva. Celkem bylo vyrobeno 5 Sarzi klobds, které byly senzoricky
hodnoceny vZzdy druhy den po vyrobé. Senzorické hodnoceni provadéli zaméstnanci,
pfipadné studenti postgradudlniho studijniho programu Hygiena a technologie potravin
FVHE VFU Brno. Hodnoceni probihalo v senzorické laboratofi, kterd svym prosttedim
a vybavenim odpovida pozadavkiim normy CSN ISO 8589. Vyrobky byly hodnotiteliim
predkldddny za studena (max +4 °C), ohfaté ve vodé (90 °C/15 min) a grilované (200
°C/15 min).

Pii vlastnim senzorickém hodnoceni byl pouzit protokol s nestrukturovanymi
grafickymi stupnicemi o délce 100 mm, kdy jeden okraj stupnice ptedstavoval plné
vyhovujici stav pfislusného parametru a druhy okraj zcela nevyhovujici stav daného
parametru. Hodnotitelé posuzovali tyto parametry: celkovy vzhled, konzistence,
Stavnatost, vzhled na fezu, viné¢, rybi pach* a pfichut*, chut’ s dirazem na slanost,
intenzita kotfenéni a celkovy dojem. *U rybiho pachu a pfichuté byl kladen diraz na
ptijatelnost téchto vjemu.

Sledovany byly parametry chemického sloZeni (obsah suSiny/vody, celkové, Cisté a
Cisté svalové bilkoviny, tuku, popelovin) a tudrZznosti (amoniak, Cislo kyselosti,
peroxidové ¢&islo, obsah malondialdehydu). Vysledky byly statisticky zhodnoceny
(primér + s.d.) a stanoveny rozdily hodnot parametri (ANOVA, Excel 2007) na
hladindch vyznamnosti 0=0.05, 0=0.01).

Vysledky

Celkovy vzhled pramér

Celkovy dojem Konzistence

Stavnatost 0%

Vzhled na fezu =T R45%

Rybi pach

Graf 1: Vysledky senzorického hodnoceni klobds poddvanych za studena (max.+4 °C).
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Hodnoty u experimentdlnich vzorki vyrobenych s pfidavkem 45% rybiho podilu
ovlivitovaly predpoklddané odlisné technologické vlastnosti. Ve sledovaném znaku
(celkovy vzhled) byly kontrolni vzorky hodnoceny (ze 100 max. moznych bodit) 93,25
body, zatim co klobasy s 45% 86,5 body (Graf 1). Jinak tomu bylo ve studii De Oliveira
Filho et al. (2010), kde v ¢lanku autofi uvad¢ji, Ze nejvhodnéjSim podilem rybi suroviny
do klobds s piidavkem rybiho masa z hlediska celkové senzorické piijatelnosti
spottebitelt je 60 %.

Tabulka 1: Chemické sloZeni (priimér + sem) kontroly a klobas se 45% podilem masa z

filetu kapra obecného (Cyprinus Carpio L.).

Kontrola Experimentalni vzorky
klobés s podilem kapra | Statistickd

Parametr vyznamnost

podil 0 % podil 45 %
Energeticka hod. kJ/100 g 662 +£22.01 683 £22.02 p > 0.05
Celkovi bilkovina g.kg™ 177.69 +2.32* 183.79 £3.01° p <0.05
Cist4 bilkovina g.kg"' 157.61 +2.68 166.84 +3.20° p<0.05
Cista sval. bilkovina g.kg" 148.38 + 3.40° 161.00 +3.67° p<0.05
Celkovy tuk g.kg' 82.61 £8.51 93.18 +9.78 p > 0.05
NaCI g.kg™ 15,6 £0,48 15,4 £0,40 p>0.05
Vlhkost 682,95 + 1,31 684,65 + 0,81 p>0.05
Kolagen g.kg” 7,15 £0,41 6,95 + 0,36 p>0.05
Sacharidy g kg 31,75 £2,30 1535+2,15 p>0.05
Popelovina g kg 24,95 £0,13 2,3+£0,35 p>0.05
Peroxidy mekvO, /kg”' 5,27 £0,96* 4,3+092° p <0.05
Malondialdehyd mg.kg-1 4,99 + 1,08 5,47 £1,36 p>0.05
Volné mastné kyseliny * 1,31 £0,31 1,13 +£0,28 p>0.05
Amoniak mg/100g 14,62 +2,88 13,95 +£2,94 p>0.05

*9%celkového tuku jako kyselina olejova

Chemické sloZeni klobds s riznym podilem masa z filetu kapra bylo prakticky stejné
jako u kontrolnich vzorki vyrobenych pouze z veptového masa (Tabulka 1). Vyjimkou
byl obsah vsech tii kvalitativné rozdilnych typi bilkovin (celkova, Cista a Cista svalova),
kdy jsme zjistili prikazné rozdily (P < 0.05) mezi obsahem téchto parametrii u
kontrolnich vzorkid a vzorki klobas s 45% podilem kaptiho masa. S rostoucim podilem
rybi suroviny v dile se obsah bilkovin ve findlnich vyrobcich zvySoval. K podobnému
zjisténi dosli autofi Egbal and Ghada (2011) a také Berik and Kahraman (2010).
Obdobny nicméné statisticky neprikazny trend jako u bilkovin jsme prokdzali u
parametr, jakymi byl obsah tuku a energetic. hodnota.

Zavér

Pouziti rybi suroviny, kterd nese odliSné technologické vlastnosti od masa veptového,
s sebou pfineslo uskali, jeZ se projevilo na senzorickém hodnoceni. I pfes vzdjemnou
kombinaci s vepfovym masem byla zménéna struktura vyrobku piedev§im v parametru
vzhledu na fezu a konzistenci. Snaha ve zlepSeni téchto vlastnosti se v mozném vyvoji
téchto vyrobkli miZe odvijet od pouziti pomocnych latek jako je napf. transglutamindza,
nebo obmeénit vlastnosti dila na zcela homogenni profil i typ klobasového vyrobku na
typ parkd. Pomoci chemickych analyz byly ziskdny hodnoty, které vyjadiuji rozdilné
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hodnoty u klobds s riznym podilem v zastoupeni rybi suroviny. Z vysledka vyplyva, Ze
pfidavek kapitho masa o mnoZstvi 45% se projevil zvySenim obsahu vSech ti{
kvalitativné rozdilnych typt bilkovin v zdkladnim chemickém sloZeni oproti kontrole
nasledovné. Celkovd bilkovina byla vys$§i o 3,43%; Ccistd bilkovina o 5,85%; Ccistd
svalova bilkovina o 8,50%, obsah tuku vzrostl o 12,79% a energeticka hodnota vzrostla

03,17%.
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Wild game meat as a source of human exposure to lead
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Summary

Lead (Pb) is commonly found in food and is characterised as a contaminant. Although the
concentration of Pb in the environment was significantly reduced as a consequence of the
elimination of leaded petrol and of other measures adopted in recent decades, one of the
unregulated sources of Pb in game meat still remains due to the contamination with Pb
ammunition. Wild game meat can be one of the dominant sources of human exposure to Pb
especially for high consumers of venison. During the years 2009-2011, the mean Pb content
detected in the Czech Republic in meat of game mammals was of 3.80 mg.kg” (median 0.01
mg.kg™) and in meat of game birds of 0.63 mg.kg” (median 0.03 mg.kg™).

Keywords: wild game meat; lead; exposure of humans

Introduction

Lead (Pb) is a natural environmental contaminant but its ubiquitous occurrence is the
result of anthropogenic activities like the use in the past of lead in water pipes, paints
and petrol. Legislative control measures have been taken to remove Pb from paints,
petrol, food cans and water pipes in Europe since the 1970s (EFSA, 2012). Food is the
major source of human exposure to Pb. Lead accumulates in body and most seriously
affects the developing central nervous system of young children. Maternal transfer of Pb
occurs through the placenta and subsequently during breast feeding. Half-life for
inorganic Pb in blood is of approx. 30 days and for bone, it is between 10 and 30 years.
Due to its long half-life in body, chronic toxicity of Pb is of most concern when
considering the potential risk to human health. There is no evidence of thresholds for a
number of critical health effects. The International Agency for Research on Cancer
(IARC) classified inorganic Pb as probably carcinogenic to humans (Group 2A) in 2006
(EFSA, 2012). In 1990, the European Commission’s Scientific Committee for Food
(SCF) endorsed the 1986 JECFA PTWI of 0.025 mg.kg” b.w. per week for infants and
children. In 1993, the JECFA re-confirmed the PTWI for infants and children and
extended it to the overall population irrespective of the age group. CONTAM Panel
EFSA stated in 2010 that established PTWI level was no longer adequate for the
assessment of dietary exposure to Pb, since no evidence was available on the existence
of a threshold dose for a number of health effects of Pb (Ruprich, J. et al, 2011).
Regulation (EC) No 1881/2006 establishes the maximum limit (ML) for Pb content in
meat (excluding offal) of bovine animals, sheep, porcine animals and poultry — 0.1
mg.kg'1 wet weight; no explicit limit is established for game meat. In spite of that, it is
necessary to evaluate the content of Pb in game meat from the viewpoint of consumer
protection.

The aim of this paper is to evaluate the content of Pb in meat of basic species of game
animals in the territory of the Czech Republic (CZ), warn about one potentially
important source of the exposure to Pb and, at the same time, draw up measures for the
reduction of the exposure to Pb from game meat within risk management.
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Material and Methods

Game meat samples were taken by veterinary inspectors on a random basis within the
National monitoring of residues and contaminants pursuant to Council Directive
96/23/EC in years 2009 — 2011. Homogenised samples were analysed for the content of
Pb after previous pressure microwave digestion with concentrated nitric acid using AAS
method or ICP/MS method, both methods: LOQ - 0.01 mg.kg'l. Samples were grouped
according to the FoodEx ver. 1 (EFSA, 2010a). The results obtained in this way
correspond to one-dimensional random selections and were assessed using basic
statistical analysis for easy mutual comparison.

Results and Discussion

The contents of Pb in game meat were considerably dispersed around mean and median.
The levels of means, 95" percentiles (P95) and standard deviations (SD) indicate
considerably asymmetric distribution and variability of detected levels. Statistic
estimations of these parameters are given in Table 1.

Table 1: The number of game meat samples analysed for Pb content in the Czech
Republic in years 2009 - 2011 (Pb mg.kg'l). FoodEx1 level 2 (grey) and 3 (white).

Species N <=LOQ | Mean Median Max. P5 | 2 SD
of game (%)

Deer 57 57.9 2.040 0.010 54.800 0.010 7.573 9.926
Mouflon 5 20.0 0.053 0.015 0.190 0.010 0.190 0.077

Roe deer 36 44.4 15.756  0.016 514.000 0,010 48.000 | 85.785
Wild boar 84 54.8 1.038 0.010 22.200 0.010 4.670 3.739

Hare 21 66.7 0.017 0.010 0.080 0.010 0.050 0.017
Game 203 48.8 3.800 0.010 514.000 0.010 4.440 | 36.599
mammals

Pheasant 65 44.6 0.708 0.017 14.600 0.010 3.040 2.298

Wildduck 60 21.7 0.546 0.067 9.890 0.010 2.280 1.442

Game 125 33.1 0.625 0.030 14.600 0.010 2.850 1.922
birds

All 328 41.0 2.584 0.015 514.000  0.010 4.060 | 28.788
GAME

N: number of samples; LOQ: limit of quantification; PS5: 5t percentile; P95: 95" percentile; Max:
maximum level; SD: standard deviation

In compliance with the findings of the National Institute of Public Health (SZU Brno,
2010), the mean values do not represent the “standard” content of Pb in analysed
samples and in consumed game meat. So, it cannot be expected that the Pb content in
game meat not contaminated with ammunition would exceed the level of ML (i.e.
0.1 mgkg") established for meat of other food animal species. This assumption is
supported by median levels which are by order lower than ML for Pb, as well as
a relatively high number of results falling under the LOQ. On the other hand, the levels
of maximum Pb content in samples indicate an additional contamination probably
connected with ammunition, not with a natural contamination via feed chain. Such
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a wide range of Pb content in game meat samples can be caused by an uneven
distribution of Pb matter in tissues of shot animals or by the presence/absence of
ammunition fragments in analysed samples. The presence of such “irremovable” minute
ammunition fragments is the reason of a high Pb content in edible tissues of game
animals which — from the consumer’s viewpoint — presents certain risk of a high Pb
intake in high consumers of game meat or in children. Our results are comparable with
the results retrieved from 14 EU Member States (including CZ) and Norway for years
2003 — 2009 and analysed by the EFSA from the viewpoint of Pb content in food and
exposure to Pb from food. 2 521 game meat samples in total were analysed within the
study and the mean Pb concentration in meat of all game animals was of 3.153 mg.kg™,
the maximum Pb content was of 867.0 mgkg" and median was of 0.0200 mgkg™
(EFSA, 2010b). Our assessment showed a little lower total mean Pb concentration, i.e.
Pb 2.584 mg.kg™, the maximum level of 514.000 mg.kg™ and median of 0.015 mg.kg™".

Conclusion

At the assessment of the fitness of game meat placed on the market for human
consumption, it seems appropriate to use — with respect to Pb content — the limit of
0.1 mg.kg1 established in Regulation (EC) No 1881/2006 for meat of other food animal
species. High levels of Pb are most probably not caused by the contamination from feed
chain but by the contamination with lead containing ammunition. So it is necessary to
pay a consistent attention to the removal of tissues visibly damaged by ammunition and
thus reduce the total Pb intake from consumed game meat. Furthermore, it seems
appropriate to establish — within the relevant legislation rules — an obligatory seizure of
tissues visibly damaged by ammunition.
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Sledovanie koncentracie kyseliny mlie¢nej a hodnoty pH pocas
zrecieho procesu miésa prepelic

Monitoring of lactic acid concentration and the level of pH during the
ripening process in quail’s meat

Brenesselova Martina, Korénekova Beata, Mac¢anga Jan, Toropilova Julia

Katedra hygieny a technologie potravin, Univerzita veterindrskeho lekdrstva a farmdcie v KoSiciach

Summary

The aim of our study was to monitoring of lactic acid concentration and the level of pH during
the ripening process in quail’s meat. The quails were divided into 3 groups of 10 quails. The
first group contained 10 quails which were dissected. We subsequently took samples of breast
and thigh muscles for our analysis. The second and third groups of quails were stored at 4°C in
a refrigerator and were analysed on 7" day and on 1 4" of experiment. We found out statistically
significant decreased of lactic acid in the thigh muscle on 14" day compared with 1" day and
statistically significant increased level of lactic acid on the 7" day compared with 14" day. The
average level of pH in breast muscles statistically significant decreased on 7" day compared
with 14" day and the average level of pH in thigh muscles statistically significant increased
compared with 7" day of experiment.

Keywords: quails; meat,; ripening process; lactic acid;, pH

Uvod

Prepelica japonskd (Coturnix Japonica) z pohladu konzumenta, je v stCasnej dobe
atraktivnou delikatesou v réznych krajinach sveta hlavne pre jej vysokd nutri¢nd,
chutovu ale aj esteticki hodnotu. Miso prepelice japonskej ma vysoki hodnotu hlavne
preto, Ze ma nizky obsah tuku (Lagin, 2008). Po zabiti zvierata dochddza k celému radu
rozkladnych biochemickych procesov tzv. postmortdlnych zmien. Tieto procesy
prispievaju k tomu, Ze sa svalové tkanivo meni na miso — zreci proces. Priebeh tychto
zmien ovplyviiuje vyslednud kvalitu misa (G4l, 2004). Pocas zrecieho procesu dochadza
ku zmene misa z pohladu fyzikdlno — chemickych, senzorickych a kulindrskych
vlastnosti. P&sobenim nativnych proteolytickych enzymov dochddza ku fragmentacii
myofibril a ku uvolnovaniu rigor mortis. Postupnym rozkladom kyseliny mlie¢nej
dochddza ku zvySovaniu pH. Disociuje sa aktin — myozinovy komplex a miso zostdva
krehkejSie. ZvySuje sa viznost vody a vyrazne sa zlepSuji senzorické vlastnosti misa
(Lagin a kol., 2008). Zrenie mésa predstavuje stupeni autolytickych procesov degradacie
energetickych zloziek tkaniva a to hlavne glykogénu a adenozintrifosfatu. Pri rozklade
glykogénu v tkanive zabitych zvierat sa v anaer6bnom prostredi glykogén degraduje na
kyselinu mliecnu a adenozintrifosfat sa rozklada na kyselinu fosfore¢ni (Winkelmayer,
2005). Doba zrenia je ovplyvnend druhom zvierata a teplotou, pri ktorej je méso
skladované (Sopkovd, 2002). Cielom naSej price bolo sledovat’ koncentraciu kyseliny
mliecnej a hodnoty pH pocas zrecieho procesu v mése prepelic japonskych.

Material a metody

Do experimentu bolo zaradenych 30 kusov prepelic japonskych (Coturnix Japonica)
nosivého typu, vo veku 6 mesiacov. Prepelice boli rozdelené do 3. skupin po 10 kusov a
pochadzali z farmového chovu v Rozhanovciach (UVLF). Prepelice boli omracené a
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usmrtené vykrvenim. Nasledne boli do 30 minit dovezené na Ustav hygieny a
technolégie médsa UVLF, kde boli najskor vypitvané.

Prvi skupinu tvorilo prvych desat’ kusov, z ktorych boli odobraté vzorky prsnej a
stehennej svaloviny, ktoré boli pouzité na analyzu. ZvySnych 20 kusov bolo
uskladnenych pri 4 °C v chladnicke a boli analyzované na 7. dei (2. skupina) a 14. deti
(3. skupina) experimentu.

Na analyzu bol pouzity vodny vyluh zo svalovin, kde sme ziskali sledované analyty.
Stanovili sme pH midsa (pH-meter — InoLab WTW 720) a Elektroforetickym
analyzatorom EA102 (Villa Labeco, SR) s vodivostnym detektorom sme stanovili
hodnoty kyseliny mliecnej. Ako vodiaci elektrolyt bol pouzity roztok 10 mM HCL, B-
alanin a 0,1% mHEC a ako zakoncujuci elektrolyt roztok 5 mM kyselina kapronova a 5
mM TRIS. Vysledky z elektroforetického analyzatora boli vyhodnotené v programe
ITPPpro 32 anasledne Statisticky analyzované v programe Microsoft Excel 2007
pomocou Studentovho #-testu.

Vysledky a diskusia

V prsnej svalovine neboli zaznamenané Statisticky vyznamné hodnoty kyseliny
mliecnej. Na 14. dett sme pozorovali pokles kyseliny mlie¢nej oproti 7. dilu. Kyselina
mlie¢na dosahovala najvys$Sie hodnoty na 7. defi pokusu (tab.1).

V stehennej svalovine sme zaznamenali na 14. defi pokusu Statisticky vyznamne niZSie
hladiny (p<0,01) kyseliny mlie¢nej (0,707 + 0,158) oproti 1. difiu pokusu a na 7. deni
Statisticky vyznamny vzostup hladiny (p<0,001) kyseliny mlie¢nej (1,001 £ 0,078)
oproti 14. diu (tab.1).

Tabulka 1: Hodnoty kyseliny mliecnej na 1., 7., 14. deni zrecieho procesu v prsnej
a stehennej svalovine u prepelic japonskych.

Svalovina 1. dent 7. den 14. den
kys. mlie¢na kys. mlie¢na kys. mlie¢na

X (prsia) 1,505 1,673 1,532

Sd (prsia) 0,224 0,227 0,276

X (stehno) 0,916 1,001 %#** 0,707**

Sd (stehno) 0,160 0,078 0,158

** zaznamenand Statistickd vyznamnost’ na hladine p<0,01
*** zaznamenand Statistickd vyznamnost’ na hladine p<0,001

Tabulka 2: Hodnota pH na 1., 7., a 14. den zrecieho procesu v prsnej a stehennej

svalovine u prepelic japonskych.

Svalovina 1. den 7. den 14. den
pH pH pH
X (prsia) 6,034 5,934* 6,064
Sd (prsia) 0,118 0,167 0,103
X (stehno) 7,014%** 6,653 6,850
Sd (stehno) 0,075 0,133 0,274

* zaznamenana Statistickd vyznamnost’ na hladine p<0,05
*#% zaznamenand Statistickd vyznamnost’ na hladine p<0,001
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Priemerna hodnota pH v prsnej svalovine Statisticky vyznamne klesla (p<0,05) na 7. deti
pokusu (5,934 + 0,167) oproti 14. diiu a priemernd hodnota pH v stehennej svalovine
bola na 1. defi pokusu (7,014 + 0,075) Statisticky vyznamne vysSia (p<0,010) oproti 7.
ditu (tab. 2).

Dynamika hodndt pH, u ktorej najvyraznejsi pokles sme zaznamenali na 7. dent pokusu,
bola zapri€inend zvySenim hladiny kyseliny mlie¢nej. V procese premeny svaloviny na
miso prebieha anaerébna glykolyza a glykogén je degradovany na kyselinu mlie¢nu.
Vyrazny pokles hodndt pH v svalovine je sposobeny vzostupom hladiny kyseliny
mlie¢nej v procese zrenia (Stringer a Dennis, 2000).

Zaver

Vys8ie hodnoty kyseliny mlie€nej sme zaznamenali po€as pokusu v prsnej svalovine
nez v svalovine stehennej. Hladina pH zrkadlovito odrdZala nérast a nésledny pokles
mnoZzstva kyseliny mliecnej. Hladina kyseliny mlie¢nej stipala a maximdalna dosiahnuté
hodnota bola na 7. den experimentu.
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Detection of allergenic parvalbumin of Atlantic mackerel in fish
products by real-time PCR
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Summary

The objective of this study was to develop a real-time polymerase chain reaction (RT-PCR)
method to detect the major allergenic protein parvalbumin beta of Atlantic mackerel (Scomber
scombrus). The specific primers and probe were designed. The specificity of the method was
tested using 16 various fish species. Thirty-one commercial fish products were investigated.
This method with a sensitivity of 10 pg/ul allows the detection of allergenic parvalbumin even in
heat-processed fish products.

Keywords: Scomber scombrus, fish allergens; fish food; DNA; analytical method

Introduction

Food allergies can cause a life-threatening reactions and greatly influence quality of life
(Kattan and Wang, 2013). Fish allergy affects approximately 0.4% of the population
(Sicherer et al., 2004) and major fish allergen parvalbumin is found at high levels in the
muscle of fish and amphibians (Kretsinger and Nockolds, 1973).

The most common methods for detecting allergens in fish are enzyme-linked
immunosorbent assay (ELISA) and PCR technologies. Genetic technologies based on
DNA analysis present advantages such as that the DNA molecules are more
thermostable than the proteins, allowing analysis of the highly processed products. In
addition, these techniques are faster and allow the detection of very small quantities.
Shibahara et al. (2013) developed sandwich ELISA for the determination of Pacific
mackerel parvalbumin in processed foods, whereas Choi and Hong (2007) reported on
the possibility of the quick detection of parvalbumin allergen of Pacific mackerel
(Scomber japonicus) in food by conventional PCR.

The objective of our study was to develop a quick and sensitive real-time PCR method
to detect the main allergen parvalbumin of Atlantic mackerel in fish food to be in full
compliance with food labeling regulations and ensure consumer protection.

Materials and Methods

DNA isolation from the fish and fish products meat (muscles) was performed using
commercial DNeasy Mericon Food Kit (Qiagen, Hilden, Germany) according to the
manufactures instructions. For the detection of Atlantic mackerel parvalbumin one set
of primers and probe amplifying partial sequences of gene encoding parvalbumin beta
protein were designed (GenBank accession number FN544077). A SimpleProbe
(TibMolBiol GmbH, Berlin, Germany) was used inside the fragment of 113 bp. The
amplification of the parvalbumin of Atlantic mackerel DNA samples were carried out in
a final volume of 10 4L in a reaction mixture containing 5 ¢ of QuantiTect Probe PCR
Kit (Qiagen GmbH, Hilden, Germany), 1 #L of solution of primers and probe, 2 uL of
water and 2 yL of sample. The final concentration of the solution of each primer was
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0.5 #M and probe was 0.1 M. To control the efficiency of the DNA isolation a primer
pair for universal detection of the DNA I8S rRNA gene for eucaryotes of 141 bp
(Fajardo et al. 2008) and probe no. 66 (Universal ProbeLibrary, Roche Diagnostics
GmbH, Mannheim, Germany) were used with the following program: initial activation
at 50 °C for 2 min and initial heat activation at 95 °C for 15 min followed by 40 cycles
of denaturation at 94 °C for 15 s and annealing/extension at 60 °C for 60 s.

The specificity of the assay was tested using 16 different species of fish (Oncorhynchus
gorbuscha, Mullus surmuletus, Sparus aurata, Oreochromis niloticus, Thunnus
albacares, Thunnus thynnus, Thunnus alalunga, Thunnus obesus, Katsuwonus pelamis,
Gadus morhua, Merluccius merluccius, Micromesistius poutassou, Theragra
chalcogramma, Euthynnus affinis, Auxis rochei, Platichthys flesus).

Results and Discussion

In this study, a specific real-time PCR method for the detection of partial sequence of
Parvalbumin beta gene of Atlantic mackerel was developed. While testing the
specificity of the assay no cross reactions with other 16 fish species were detected (C;
values were > 35). A serial dilution of DNA of Atlantic mackerel (Scomber scombrus)
was performed with RNase-free water in levels ranging from 10 ng/ul to 10 pg/ul. All
measurements were performed in duplicates. The detection limit was 10 pg/ul. with C;
value of 32,71. All measured samples that showed C; value lover than 32,7 were
considered as positive. This real-time PCR assay was applied to the analysis of first 31
commercial fish products from the retail market with the declaration of Atlantic
mackerel (Table 1).

Table 1: Examined fish food products with Atlantic mackerel declaration.

1. Smoked mackerel

12. Mackerel in tomato juice

23. Smoked mackerel

2. Mackerel salad picnic

13. Mackerel fillets in oil

24. Mackerel in oil

3. Mackerel salad provencale

14. Mackerel in tomato sauce

25. Mackerel in own juice with
oil

4. Mackerel fillets in tomato
sauce

15. Smoked mackerel fillets in
oil

26. Mackerel fillets with pepper

5. Mackerel fillets in oil

16. Mackerel fillets in oil with
tabasco

27. Mackerel fillets in oil with
Tabasco

6. Mackerel fillets in oil

17. Mackerel fillets in olive oil

28. Smoked mackerel fillets in
oil

7. Mackerel smoked fillets in oil

18. Mackerel fillets Salamina in
oil and tomato

29. Eviscerated mackerel

8. Mackerel in own juice

19. Mackerel in own juice with
oil

30. Eviscerated mackerel

9. Mackerel salad piquant

20. Mackerel fillets on oil

31. Atlantic mackerel

10. Mackerel in own juice with
oil

21. Mackerel fillets in tomato
sauce

11. Mackerel in tomato sauce

22. Smoked mackerel

Atlantic mackerel parvalbumin was confirmed in 15 samples, C; values were between
19,1 to 32,7. Herrero et al., (2012) estimated the presence of crustacean in processed
products such as canned or pickled products spiked with crustacean cooking water, this
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C; values were between 28 and 34, but always <35. This quite high C; values can be
caused by the thermal treatment and low pH of fish canned products. Also the presence
of food additives used as spices and sauces often inhibits the DNA amplification
(Espineira et al., 2009). In the rest sixteen fish products the parvalbumin was not
confirmed. However on closer scan of tins, six of them were labeled with different fish
species (Pacific mackerel, Sardinella, Trachurus spp.). Therefore accurate labelling is
required to enable the allergic consumer to prevent the health difficulties of fish food
products. Ten canned products with C; value higher than 32,7 could contain different
fish species or due to the food processing DNA could be degraded and affect nucleic
acid-based analysis of the analytes. In all samples the detection of the eucaryotic DNA
gene 18S rRNA (Fajardo et al. 2008) as the amplification control with the product size
of 141 bp was confirmed. Obtained C, values were between 12,3 to 24.

Conclusion

This real-time PCR method can be used as fast, simple procedure for the detection of
major allergen-parvalbumin of Atlantic mackerel (Scomber scombrus). Our first results
presented here demonstrates the applicability of the method.
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Senzoricka analyza, kvalita a bezpe¢nost’ jogurtov vyrobenych v
laboratéornych podmienkach

Sensory analysis of quality and safety of yoghurt produced in
laboratory conditions

Gallo Juraj, Vrabec Marek, Klapacova Lydia, Dudrikova Eva
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Summary

The aim of our study was the physicochemical and microbiological analysis of cow and goat
milk as an input stuff for the process of production of yoghurt under laboratory conditions.
Through the subsequent sensorial comparison with yoghurt purchased from a supermarket, we
came to the conclusion, that there were more differences in the atributes of sensorial profile.
The results of milk microbiological analysis have demonstrated that both the milk and youghurt
were safe and had a sufficient concetration of the lactose-fermenting microorganisms as natural
antagonists of undesirable microorganisms.

Keywords: yoghurt; sensory analysis, physicochemical parameter

Uvod

Z pomedzi vSetkych druhov kyslomlieénych produktov sd jogurty jedny
z najoblibenejSich a najvyhladdvanejSich mliecnych potravin. Sd spotrebitelmi
vyhladdvané kvoli vysokej nutricnej hodnote, dietetickym vlastnostiam a senzorickej
pritazlivosti (Eissa akol., 2010; Haenlein, 2003; Jaworskd a kol., 2005;). Jogurty
vznikajui symbiotickou ¢innostou mliekarenskych kultir Streptococcus thermophilus
a Lactobacillus delbrueckii subsp. bulgaricus. Enzymatickou c¢innostou tychto
Specifickych mikroorganizmov dochéddza k fermenticii laktézy na kyselinu mliecnu,
¢im dochddza k miernemu okysleniu vyrobku, ¢o md vyznam z hladiska zvySenia
vstrebatel'nosti vapnika a jeho ndsledného vyuzitia v organizme.

Ciel'om nasej prace bola vyroba jogurtov z kozieho a kravského mlieka pochddzajiceho
z registrovanych fariem, nésledné mikrobiologické vySetrenie, fyzikalno-chemické
vysetrenie a senzorické postdenie jogurtov $tudentmi a zamestnancami Ustavu hygieny
a technolégie mlieka v UVLF v Kosiciach.

Material a metodika

V laboratérnych podmienkach pracoviska Ustavu hygieny a technolégie mlieka UVLF
v Kosiciach boli podl'a nami zvoleného postupu (pasterizacia85°C/10min, ochladenie na
44°C, pridavok 24h jogurtového zdkvasu vyrobeného z jogurtovej kultiry: Sacco
ST430, plnenie, inkubécia, chladenie) vyrobené 2 druhy jogurtov. Hodnoty pouZitého
kozieho mlieka st uvedené v Tabulke 1.

Tabul’ka 1: Charakteristika pouZitého kozieho, kravského mlieka.

Obsah Obsah Obsah Obsah Hustota H Titra¢na
suSiny % | bielkovin% | tuku % laktozy % g/em’ P kyslost’°SH
Kravské
. 14,22 3,50 4,90 5,14 1,030 6,70 8,00
mlieko
Kozie 12,18 3,96 2,32 5,90 1,038 6,88 6,00
mlieko
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Pre senzorickd analyzu bol pouZity formuldr s bodovymi stupnicami so slovnym
popisom jednotlivych bodov. Hodnotitelia (n=19) boli pred zahdjenim price
obozndmeni s cielom, postupom senzorického hodnotenia apred samotnym
senzorickym hodnotenim vyplnili dotaznik o konzumécii jogurtov. Jednotlivé vzorky
analyzovanych jogurtov boli oznacené a hodnotitelom anonymne predkladané
v rovnakom mnozZstve v priehl'adnych plastovych miskach 14. defi po ich vyrobe spolu
so vzorkou zobchodnej siete. Ziskané vysledky senzorického hodnotenia boli
vyhodnotené v Statistickom programe GraphPad Prism a pomocou Tukey post testu boli
porovnavané hodnoty jednotlivych deskriptorov.

Findlne vyrobky, ako aj mlieko ako vstupnd surovina boli z mikrobiologického hl'adiska
podrobené vySetreniu na celkovy pocet mikroorganizmov podla STN ISO 4833 na
Plane count agare, pritomnost’ Salmonella sp. (RapidChek® SELECT™ Salmonella
Sample Pack), pritomnost’ Listeria monocytogenes podla STN EN ISO 11290-1/A1,
pritomnost’ baktérii rodu Enterobacter, pritomnost’ koaguldza pozitivnych stafylokokov
na Baird Parker Agare, pritomnost’ baktérii rodu Campylobacter podla ISO 10272 — 1
a pritomnost’ baktérii mliecneho kvasenia na MRS agare a M-17 agare.

Jogurty sme v S§tddiu zrenia (v 1, 3, 7, 14 denl) podrobili fyzikdlno-chemickému
vySetreniu pozostdvajicemu zo stanovenia obsahu tuku metédou podla Gerbera,
susiny, meranim titracnej kyslosti podla Soxhlet-Henkela a meraniu pH (Dudrikova
a Pazakova, 2009).

Vysledky a diskusia

Mikrobiologickym vySetrenim mlieka bol zisteny celkovy pocet mikroorganizmov
u kozieho mlieka 1,4 x 10° ukravského mlieka 5,2 x 10*. Nariadenie Eurépskeho
parlamentu a Rady (ES) ¢ 853/2004 udava limity < ako 100 000 pre mlieko kravské a <
1500000 pre mlieko pochadzajice od inych druhov. Pritomnost’ rodov Listeria
a Campylobacter nebola preukdzate'nd ani v mlieku a ani vo vyrobenych jogurtoch.
Bola zaznamenana pritomnost’ baktérii mliecneho kvasenia v dostacujuicej koncentracii.

Tabulka 2: ZloZenie, pH a titratnd kyslost’ jogurtov vyrobenych z kravského a kozieho
mlieka.

1 deii 3 den 7 deni 14 deii
Jogurt
kozi kravsky kozi kravsky kozi kravsky kozi kravsky

voda (%) 87,9 86,6 87,9 86,4 87,9 86,6 87,9 86,6
susina (%) 12,1 13,4 12,1 13,6 12,1 13,5 12,1 134
tuk (%) 2,2 5,1 2,4 4,8 2,4 52 2,3 52
bielkoviny (%) 4,2 3,5 4,2 3,6 43 34 4,2 3,5
pH 4,13 4,40 4,09 4,34 4,07 4,20 3,90 4,22
titraéna kyslost’ (°SH) 52,0 42,0 55,0 41,2 55,7 44.6 58,3 49,0

Senzorického posidenia jogurtov sa zidcastnilo 19 respondentov. 68,4% z nich uviedlo
Ze konzumuje jogurty denne, 78,9% uviedlo Ze pri vybere jogurtu je pre nich ddlezitd
chut, 16,8% sa nechd zldkat' reklamou a pestrostou obalu alen 5,26% uviedlo Ze
rozhodujicim kritériom je cena jogurtu. AZ 57,9% respondentov by pri vybere
preferovalo jogurt ¢islo 3 ktorym bol jogurt pochddzajici z obchodnej siete. 21,04%
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respondentov by si sicasne zvolilo jogurt vyrobeny z kravského a kozieho mlieka. Ako
vyplyva z tabulky 3 najvécSie rozdiely boli zaznamenané vo viskozite jogurtov kde
hodnotitelia ohodnotili jogurty vyrobené z kozieho mlieka ako jogurty vodnaté ba az
mdlo sudrzné.

Tabul’ka 3: Senzorické hodnotenie jogurtov.

Vz. 1 Vz.2 Vz.3
farba 3,11*%+0,81 4,00°+1,00 4,63°+0,59
vona 4,17+1,10 3,78°£1,06 4,72°+0,46
kyslost’ 3,83+1,50 3,00'+1,24 4,16%+0,92
viskozita 2,72°%+ 1,18 1,83™+0,62 4,44°+0,86
chut’ 3,95+094 3,45°£1,15 4,39°+0,50
int. vone 3,45+0,92 3,38+0,98 4,00+0,90
celk.dojem 3,50°+0,71 2,89%+1,28 4,44°+0,62
vyst. tuk 3,33%40,77 4,44°+0,78 4,78°+0,43
uvolPnena srvatka 3,50+0,92 3,72+0,83 4,22+0,94

Vysledky v tabulke si uvedené v priemernych hodnotich spolu s vyjadrenim smerodajnych
odchylok.Vz.1 — kravsky jogurt, Vz.2 — koz{ jogurt, Vz. 3 kupovany jogurt, e,f,g — P<0,05, a,b,c - P<0,01,
A,B,C - P<0,001

Zaver

Z vysledkov prevedenych pokusov vyplyva Ze jogurty vyrobené v laboratérnych
podmienkach zmlieka pochddzajiceho z registrovanych fariem nepredstavuju
zdravotné riziko pre svojich konzumentov. Ako vyplyva z tabulky 3 hodnotitelia za
najvyznamnejSie nedostatky v laboratériu vyrobenych jogurtov v porovnani z jogurtom
z obchodnej siete povazuju viskozitu predovSetkym jogurtu vyrobeného z kozieho
mlieka, ktord ovplyvnila aj celkovy dojem daného jogurtu.
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Changes the selected parameters for Edam 30 % in three seasons

Vlasek Vaclav, Langova Jitka, Jovanovic Danijela

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita, Brno

Summary

The aim of the study was to compare selected parameters of the standard type of Edam cheese
in three seasons after purchasing and storage. Storage was carried out in three atmospheres
and a common gas CO, and N, gas. The products were standardized selling point and
permanent supplier. For samples was measured by water activity, dry matter and sensory
changes. The results show highest content of dry matter in the autumn months 57.89 % and
lowest in the spring months 49.93 %. Solids changed during storage with increasing tendency.
Water activity is highest in the spring months 0.97 and lowest in summer months 0.95. During
storage there is a gradual decrease it. In the free atmosphere, the most stable samples sold in
the summer, in the atmosphere with carbon dioxide samples are stable also in the summer and
in the atmosphere with nitrogen atmosphere are stable samples autumn. From a sensory point
of view from the beginning like cheese. After 12 daily monitoring, most samples appeared
mycoses, except the summer samples where mycoses occur until after 15 days.

Keywords: Edam cheese; water activity, solid; modified atmosphere

Introduction

Cheese itself is very large and diverse group of milk-based products, which have very
different properties, so they are divided into many groups in terms of their production
and consistency (Picqué, 2011). However, the differences among the individual
products in the course of the year? We know that the composition of the milk changes
during the year depending on the nutrition of dairy cows and other parameters
(Sympoura, 2009), this has an impact on cheese, which is marked by the same name
from the same vendor? In this work was used as standard available Edam 30% (Cell,
2013), which is the most widely used and best selling cheese in the Czech Republic and
has been tested in three seasons, when compared with the stability of the parameters
water activity and dry. Water activity indicates the availability of water for
microorganisms and is the limiting factor (Castell-Palou, 2012). There was also
intended to change the water activity, dry matter during storage in three different
atmospheres (normal atmospheric CO, and N, atmosphere). Technology in food
packaging modified atmosphere is used to extend the shelf-life of foods (Sandhya,
2010) and was also monitored the effect of extending the shelf life of cheese with no
visible mycoses.

Materials and Methods

Samples were used for cheese 30%, which was bought in a store, in May, August and
October as pad. In the laboratory was sliced into wedges about the size of 5x5 cm and
inserted into prepared containers, which were then sealed in packaging machine at the
desired atmosphere. In this experiment, was used standard atmosphere (free)
atmosphere of carbon dioxide (CO;) and the atmosphere with nitrogen (N,). All such
packaged samples were stored in a cooler temperature and analyzed weekly. The
analysis parameters were chosen water activity (aw) using manometric measurement
methods, solids using halogen oven and sensory evaluation.
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Results and Discussion

From the measured values shows that in each of the measured seasons has Edam cheese
type different water activity and dry. This value is similar in each year, so we could for
each cheese sold in individual seasons, for a certain characteristic value. The lowest
water activity showed samples measured in the summer, when the average value was
0.95, but the lowest dry matter was evident in samples measured in the spring and an
average of 49.93%. The highest average value of aw showed samples in spring (average
0.97) and the highest content of dry matter is evident in the autumn (average 57.89%).
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Graf 1: Aw Edam to free atmosphere. Graf 2: Solid Edam to free atmosphere.
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Graf 5: Aw Edam to N, atmosphere. Graf 6: Solid Edam to N, atmosphere.

When stored in the free atmosphere occurred in the spring and summer samples to
decrease the water activity value approaching 0.95 and solids exerted increasing trend
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for all samples. For samples of cheese autumn However, when the water activity of the
minimal decline and increasing the contrary. When using the modified atmosphere of
carbon dioxide, all the samples were relatively stable water activity measured in all
seasons, as well as the dry matter content showed no significant fluctuations. Nitrogen
atmosphere in this measurement seemed very not corresponding, because samples
behaved differently, summer water activity of samples during storage at this highly
volatile atmosphere and at other times has been relatively stable for the spring samples
and stable in autumn. Dry matter in this atmosphere the most varied in the spring and
was stable in the autumn.

In the free atmosphere, the most stable samples sold in the summer, in the atmosphere
with carbon dioxide samples are stable also in the summer and in the atmosphere with
nitrogen atmosphere are stable samples autumn. From a sensory point of view from the
beginning like cheese. After 12 daily monitoring, most samples appeared mycoses,
except the summer samples where mycoses occur until after 15 days.

Conclusion

Edam cheese type in the course of a very variable in terms of food and water activity of
dry matter. If we eliminate the variability of suppliers, vendors variously habits and
other factors, it remains as the most important element that affects the individual quarter
milk cheese. Milk is mainly influenced by the nutrition of dairy cows. This effect would
explain why even in the same seasons, he is similar to Edam. Unfortunately on this
factor does not affect the cheese maker. When packing in modified atmosphere is
appropriate to extend the shelf life of cheese, but due to the quarterly changes in the
cheese seems to fall Edam marketed as the most different atmosphere than Edam sold in
the summer period. The results therefore suggest to poorly understood problems and
point to a very interesting changes that would be necessary to further substantiate the
physic-chemical analysis.
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Modelovani a predikce rovnovaznych vlhkosti suseného nizkotu¢ného
mléka

Modelling and prediction of equilibrium moisture content of skim milk
powder
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Summary

Moisture sorption isotherms of skim milk powder were determined using the manometric
method. Equilibrium data for adsorption and desorption of skim milk powder were investigated
at ambient temperature in the range of 5 and 20°C and equilibrium relative air humidity from
11 to 97%. Models for moisture sorption isotherms and coefficient of determination were
created using Maple program. Isotherm curves were evaluated. Coefficients of determination
are 0.998 and 0.996 (for adsorption and desorption at 5°C), 0.999 and 0.998 (for adsorption
and desorption at 10°C), and 0.997 and 0.993 (for adsorption and desorption at 20°C).
Equilibrium moisture contents for critical Aw = 0.6 are 6.666 at 5°C, 8.712 at 10°C, and 8.256
at 20°C for adsorption. Equilibrium moisture content for critical Aw = 0.6 are 9.412 at 5°C,
10.338 at 10°C, and 10.841 at 20°C for desorption. There is no growth of undesirable
microorganisms below these values.

Keywords: adsorption; desorption; water sorption isotherm; critical water activity, spray dried
milk products

Uvod

Vnitini parametry suSenych vyrobkd jsou dulezité z hlediska vlivu chovani pfi
skladovani, manipulaci a zpracovani (Fitzpatrick er al., 2004). Sorp¢ni izotermy
vlhkosti (SIV) objasnuji schopnost téchto vyrobkll v urcité atmosféfe adsorbovat Ci
desorbovat vodu pii konkrétni teploté. Voda v susenych vyrobcich mize vyrazné
ovliviiovat sypkost ¢i nachylnost k tvrdnuti. Potraviny s hodnotou vodni aktivity niZsi
neZz 0,6 jsou v mikrobidlnim ristu stabilni (Leite Medeiros et al., 2006).

Sorpce vody zdvisi na case. Findlni obsah vlhkosti v suSeném vyrobku je dan ustavenim
dynamické rovnovahy mezi vodou nachdzejici se v tomto vyrobku a vodou obsaZzenou
v okolnim prosttedi (Teunou, Fitzpatrick, 1999). Pribéh SIV je podminén
hygroskopicnosti suseného vyrobku, sorpénimi vlastnostmi a teplotou okolniho
prostredi. Vysoce hygroskopické vyrobky maji strmé SIV, zatimco méné hygroskopické

ol

vyrobky vykazuji SIV plossi (Fitzpatrick et al., 2004).

Cilem prace bylo vytvofit prediktivni model SIV a stanovit koeficienty determinace.
Dal$im cilem bylo ur€it rovnovazné vlhkosti pro kritickou hodnotu vodni aktivity
Aw = 0,6, pod kterou je omezen mikrobidlni rast.

Material a metody

Ke stanoveni SIV bylo pouZzito nizkotu¢né susené mléko (5 %) (Bohemilk, a.s., 400 g).
Dle doporuceni na obalu by se mél tento vyrobek skladovat pfi teploté¢ do 24 °C a
relativni vlhkosti do 70 %. Obsah tuku byl stanoven acidobutyrometrickou metodou dle
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CSN 57 0530 (Metody zkouseni mléka a tekutych mléénych vyrobkii). Obsah tuku &inil
5,8 2.100 g suseného mléka, tj. 0,6 g.100 mI™ mléka obnoveného.

Princip stanoveni byl zaloZen na manometrické metodé. Aw byla méfena na Aw-metru
Novasina a byl vyhodnocovdn rovnovaziny stav pii teplotich 5, 10 a 20 °C.
Konstantnich relativnich vlhkosti bylo dosazeno standardy nasycenych solnych roztokt
Novasina SALT-T & Sensor-Check SC. Rovnovazné vlhkosti soli byly 11, 33, 58, 75,
84 a 97 %. Obsah vlhkosti vzorkt byl stanoven gravimetricky za pouziti halogenového
analyzatoru vlhkosti Mettler Toledo HB-43. Méfeni pro jednotlivé vlhkosti bylo
zopakovdno vzdy 3x. Pomoci programu Maple byly vytvofeny modely pro sorpce
vlhkosti. Ze zadanych bodt byly vygenerovany exponencidlni rovnice platici pro rozsah
naméfenych dat. Byly stanoveny koeficienty determinace.

Vysledky a diskuse
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Obrazek 1: SIV suSeného nizkotu¢ného mléka pii 5 °C.
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Obrazek 2: SIV suSeného nizkotué¢ného Obrazek 3: SIV suSeného nizkotuéného
mléka pti 10 °C. mléka pti 20 °C.
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Obrazky 1, 2 a 3 znazornuji prubeh SIV suSeného nizkotu¢ného mléka pfi teplotach 5,
10 a 20 °C. Tyto SIV jsou klasifikované jako typ II (sigmoidni typ) nejbéZné&ji
se vyskytujici u potravin. Hlavni nevyhodou tohoto zplsobu stanoveni je dlouhd doba
stabilizace vzorkd, prumérné¢ 2—4 tydny (Leite Medeiros et al, 2006). Rovnovazny
obsah vlhkosti testovanych vzorki nizkotu¢ného suseného mléka za konstantni teploty
vzrustal s rostouci hodnotou Aw béhem adsorpce i desorpce. Exponencidlni rovnice
SIV vygenerované ze zadanych bodt jsou uvedeny v tabulce 1.

Tabulka 1: Exponencialni rovnice odpovidajici prib¢hu SIV

Teplota Adsorpce Desorpce
5°C 6432,601% "7 1+ 5439 529,434 7949 4 6 559
10 °C 9628,580% ~"89 1 7577 1883,288* %1% 1 8 419
20 °C 3126,324% 9% 1 6 492 270,746% 5D 4 6,321

Rovnovazné vlhkosti odpovidajici kritické Aw = 0,6 pro adsorpci a desorpci pii teplote
5 °C maji hodnoty 6,666 a 9,412 %, pfi teploté 10 °C pak 8,712 a 10,338 % a pfi teploté
20 °C 8,256 a 10,841 %.

Zavér

Znalosti SIV je mozZzné ziskat informace o moZzném poskozeni suSenych mlécnych
vyrobkil vlivem relativni vlhkosti. Nastavenim vhodnych skladovacich podminek je
mozné zabranit ristu neZadoucich mikroorganismt. SIV testovaného suSeného
nizkotu¢ného mléka vykazovaly pfi teplot¢ 5-20 °C a relativni vlhkosti 11-97 %
sigmoidni tvar v souladu s hypotézou. Rovnovazny obsah vlhkosti pii dané relativn{
vlhkosti vzrastal s rostouci hodnotou Aw pii konstantni teploté. Byly stanoveny
hodnoty rovnovdzné vlhkosti odpovidajici kritické hodnot¢ Aw = 0,6. Pro hodnoty
Aw < 0,6 nenastava mnoZeni a rust mikroorganismii. Nad touto limitujici hodnotou se
jako prvni z mikroorganismu objevuji plisné. Pfi dodrZzovani limitnich podminek, tj. pfi
zachdzeni se suSenym nizkotu¢nym mlékem tak, aby pfi teploté 5 °C neptesdhla vlhkost
suseného nizkotu¢ného mléka 6,666 %, pii 10 °C 8,712 % a pti 20 °C 8,256 %, lze
dosdhnout neznehodnoceni produktu nejen pii baleni, ale i béhem skladovéni.
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Moisture sorption isotherms of organic milk powder for infants in the
temperature range of 10-30 °C

Jovanovic Danijela, Vlasek Vaclav, Langova Jitka

Faculty Veterinary Hygiene and Ecology, Veterinary and Pharmaceutical Sciences, Brno

Summary

The first aim of this work was to determine effect of near air temperature on adsorption and
desorption of moisture from organic milk powder for infants. Moisture sorption isotherms of
organic milk powder were determined in the temperature range of 10 — 30 °C and water activity
(Aw) from 0.11 to 0.97 using manometric static method. The next aim was to determine
mathematical models of sorption isotherms with the best fitting for the experimental data.
Results showed that the equilibrium moisture content (EMC) of milk powder samples increased
with an increase of Aw at a constant temperature both for water adsorption and desorption.
Created isotherms were sigmoidal shape. They are the most typical common for foods. Critical
values of EMC of tested samples corresponding to the Aw equal to 0.6, were between 6,40%
MC (w.b.) and 8,66% MC (w.b.) both for moisture adsorption and desorption. These values are
usefull for optimisation of storing from the point of growing microorganisms.

Keywords: critical water activity; optimisation; sorption curve;, modeling

Introduction

Organic milk powder for nutrition infants is dried dairy product, which contains unique
combination of prebiotics and probiotics modeled on the mother’s milk, with the highest
organic quality. It contains purified cow’s milk, whey and casein as a protein sources, a
mixture of vegetable oils as a source of fat, lactose as a source of carbohydrates and
vitamin-mineral mixtures. Water activity is a measure of the water that a
microorganisms can use for growth. Numerically, Aw is equal to the equilibrium
relative humidity divided by 100 (RH/100). This definition enables the study of the
relation between water activity and moisture content. When a range of Aw values and
the corresponding moisture contents are depicted graphically, the resulting construct is
called a moisture sorption isotherm (MSI). Critical Aw also exists below which no
microoranisms can grow. For most foods this is in the range 0.6 — 0.7. In general,
dehydrated foods have Aw’s less than 0.6; semi moist foods 0.62 — 0.92 and the greatest
Aw values over 0.92 have cheeses, jams, jellies, meat and fish. Therefore, with
knowledge of the MSI, we can predict the maximum moisture content that the food can
be allowed to gain during storage (Stencl, 1999). The objectives of the present study
were as follows: Aw measurements of milk powder in the temperature regime 10-30
°C, moisture content determination of samples tested and preparing graphically ratio
between these values shaped as sorption isotherms.

Material and Methods

For measurements was used static manometric method for sorption tests (Iglesias and
Chirife, 1982). Moisture content (MC) of samples for water adsorption and water
desorption, were determined in the range of relative air humidity (RH) between 11 %
and 97 % (six certified hygroscopic salts of Novasina were used for tests), the following
procedure: after reaching the equilibrium moisture content of each sample at certain
ERH and constant temperature and pressure, the corresponding salt was change: with
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increasing ERH for water adsorption and decreasing ERH for water desorption. The
experimental equilibrium moisture content data were processed in the statistical
software of Maple and analyzed using the nonlinear regression procedure. In this study
four equations were used to fit the experimental data, finding the best model for
describing relation between EMC and ERH ( such as presented in Table 1).

Table 1: Moisture sorption models used.

Name of model Equation

Halsey (Halsey, 1948) Aw = exp- (-a-we™)
Henderson (Henderson, 1952) 1-Aw = exp- (—a-we'b)
Oswin (Oswin, 1946) we = a-( Aw / (1-Aw))°
Chung & Pfost (Chung & Pfost, 1967) In Aw = -a-exp: (-b-we)

a, b, ...coefficients for particular equation; Aw...water activity; we ...equilibrium moisture content

Results and Discussion

The moisture sorption behavior for both adsorption and desorption at 20 °C as observed
in Figure 1. is manifested in the form of sigmoid shaped curves reflecting a Type 11
isotherm (Brunauer, Emmet & Teller, 1938). Form of curves will be the same on
temperatures at 10 and 30 °C for organic milk powder (OMP) for infants.
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Figure 1: MSI’S for OMP at 20 °C. Figure 2: Desorption isotherms for OMP

at 10, 20 and 30 °C.

An increase in temperature caused an increase in Aw for the same moisture content and
if Aw was kept constant, an increase in temperature caused a decrease in the amount of
absorbed water, as presented on Figure 2. In this figure presented desorption isotherms
for OMP in temperature range 10 — 30 °C. Same results and form of curves were
obtained for adsorption in temperature range 10 - 30 °C (data no shown). Investigation
of the results obtained from equations (presented in Table 1) indicated that all models
good describe the experimental sorption data for OMP samples throughout the entire
range of Aw. They give the low values of statistic error of estimate (SEE) and mean
relative percentage deviation (P) for predicted and experimental values.
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Conclusion

MSI’S showed that values of EMC of milk powder samples increased with an increase
of Aw at a constant temperature and with for increasing in temperature caused an
decrease in the amount of absorbed water for constant Aw. EMC’s decrease with
increasing temperature on critical Aw=0.6 as following: for adsorption from 8.0% on 10
°C to 6.40% on 30 °C and for desorption from 8.66% on 10 °C to 6.96% on 30 °C. It
means that in higher temperature the material becomes less hygroscopic. The results
(analysed values of t, RH, EMC and Aw) would be valuable in appraising the shelf-life
of product under different storage conditions.
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Stanovenie retinolu a tokoferolu v kozom kolostre s vyuzitim ultra
vysokoucinnej kvapalinovej chromatografie (UPLC)

Simultaneous determination of retinol and tocopherol in goats”
colostrum by ultra performance liquid chromatography (UPLC)

Hodulova Lucia, Kostrhounova Romana, Borkovcova Ivana, Vorlova Lenka

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita Brno

Summary

The interest in colostrum is increasing nowadays prepared as a food supplement in human diet
due to higher content of biological active components in comparison with milk. The aim of this
work was to determinate two lipophilic vitamins, retinol and tocopherol in goats” colostrum by
ultra performance liquid chromatography UPLC, the new category of analytical separation
technique, which retains the practicality and principles of HPLC while increasing the overall
attributes of speed, sensitivity and resolution, with UV detection at wavelength 325 nm for
retinol and 295 nm for tocopherol. For extraction was used direct saponification and liquid
liquid extraction with n-hexan. The concentrations of vitamins vary a lot considering that the
colostrums were obtained from different farms in the Czech Republic during the Spring for
retinol 1,54 mg/L - 18,46 mg/L and for tocopherol 2,04 mg/L - 23,05 mg/L.

Keywords: UPLC; colostrum; retinol; tocopherol

Uvod

Kolostrum je sekrétom mliecnej Zlazy produkovany niekolko dni (3-4) po pdrode.
Okrem preukazanej vysokej energetickej hodnote, vykazuje i Specifickd biologickud
aktivitu sprostredkovand jeho vel'mi cenenymi organickymi zliceninami. V poslednych
rokoch vzrastd zdujem o kolostrum, pretoZe se povazuje za velmi dobry zdroj
esencidlnych biomolekdl. Na trhu sa stretivame so suSenym kolostrom vo forme
toboliek ako potravinového doplnku. Jeho tukovd zlozka je nositelom vitaminov, ktoré
plnia dolezité biologické funkcie a oproti zrelému mlieku sd ich koncentricie
v nezrelom mlieku (kolostre) niekol'kokrat vysSie. V nasej praci sme sa zamerali na
simultdnne stanovenie dvoch lipofilnych vitaminov — retinolu a tokoferolu v kozom
kolostre pomocou ultra vysokotc¢innej kvapalinovej chromatografie (UPLC) s UV
detekciou.Hlavnou tlohou tokoferolu je jeho antioxidacnd funkcia, doleZitejSia pre
mlad’atd, ktoré si nachylnejSie k oxidacnému stresu nez dospelé jedince. Retinol je
nepostradatelny pre tvorbu fotosenzitivneho pigmentu dolezitého pre zrak, velku tlohu
zohrava pri diferenciécii a deleni buniek. (Elfstrand, Debir).

Metéda UPLC je novou separacnou technikou v oblasti kvapalinovej chromatografie.
Cela separdcia prebieha za vel'mi vysokych tlakov. Oproti klasickej HPLC technike sa
vyznacuje kratSou dobou analyzy, zvySenim separaCnej G¢innosti a zvySenej citlivosti,
¢im sa dosahuje kvalitnejSich vysledkov. Vyhodou je zniZenie objemu rozpustadiel,
tym mensie ndklady na analyzu a minimalizdcia zataze k Zivotnému prostrediu.

58



Sekce 1

Material a metody

Vzorky kolostra boli ziskané z roznych kozich fariem v CR v obdobi od februdra do
juna 2012. Celkovo bolo paralelne analyzovanych 96 vzoriek. Pre vzorky kolostra boli
optimalizované podmienky saponifikdcie a extrakcie kvapalin/kvapalina do n-haxenu.
Bol navdzeny jeden gram zhomogenizovaného kolostra, pridané stopy antioxidantov
(kyselina askorbové, hydrochinon) a 10 ml metanolického KOH k priamej saponifikacii
urychlenej varom pod refluxom pod dobu 30 mindt. Nasledovala extrakcia
kvapalina/kvapalina do nepoldrneho rozpustadla n-hexanu, neutralizicia vodou,
odparenie na vdkuovej rotacnej odparke a prefiltrovanie extraktu v metanole pomocou
45pm membranového filtra do vialky.

Pristrojové vybavenie

UPLC system Acquity pozostdvajuci z bindrnej pumpy, autosamplaru, TUV detektora
so softwarom Empower (Waters, USA). Pouzitd kolona BEH C18, 2.1x100 mm, 1.7
um.

Chromatografické podmienky

Mobilna faza 98:2 (v/v) metanol:voda, izokraticka elicia, prietok 0,45 ml/min, néstrek
na kolonu 3pl. Celkovy ¢as analyzy 2,20 mintity. K detekcii boli pouzité dva kandly UV
detektoru: 325 nm pre retinol a 295 nm pre tokoferol.

Obrazok 1: UPLC Chromatogram retinolu pri A = 325 nm.
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Obrazok 2: UPLC Chromatogram tokoferolu pri A =295 nm.

Vysledky a diskusia

Koncentracie vo vzorkach kozieho kolostra su vel'mi variabilné a to v rozmedzi 1,54
mg/L - 18,46 mg/L pre retinol a 2,04 mg/L - 23,05 mg/L pre tokoferol., vzhI'adom na to
Ze boli odobrané v réznych dnoch po porode. Stredna hodnota pre retinol je 6,54mg/L
a pre tokoferol 6,2 mg/L.

Podl'a nameranych hodnét u jednotlivych vzoriek spolocne so zakladnym chemickych
vySetrenim je mozné ohodnotit’ kvalitu kolostra a priblizne zistit' den, kedy bolo
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kolostrum odobrané. Od tychto hodndt sa mdze ndsledne odvijat’ cena za liter kolostra
od chovatel'ov a selekcia k d’alSiemu pouZitiu.
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Graf 1: Obsah retinolu v mg/L.
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Graf 2: Obsah tokoferolu mg/L.

Zaver

Pouzitim UPLC separacnej techniky sa zniZil objem pouZitych rozpustadiel desatkrat
(u HPLC bol prietok 1 ml/min, ¢as analyzy 10 mindt, u UPLC prietok 0,45 ml/min, ¢as
analyzy 2,2 minuty), tym sa zniZili ndklady na jednu analyzu a negativne pdsobenie na
Zivotné prostredie.

Kozie kolostrum si zasluhuje vysSSiu pozornost vdaka jeho zdraviu prospesnym
ucinkom na organizmus a kvoli nedostatku informécii o jeho obsahu prirodne sa
vyskytujicich esencidlnych biomolekdl.
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Screening rezidui antibiotik v potravinach zivo¢iSneho povodu -
prehlad met6d

Screening of antibiotic residues in food of animal origin — a review of
methods

Polakova Zuzana, Kozarova Ivona

Katedra hygieny a technologie potravin, Univerzita veterindrskeho lekdrstva a farmdcie v KoSiciach

Summary

Antibiotics are widely used drugs in human and veterinary medicine. Their false and frivolous
aplication animals used for food may lead to the presence of residues in their tissues and
animal products. In order to protect human health, the control of residues of antibiotics in live
animal and animal products must be performed. Methods for determining the presence of
residues of veterinary drugs in foodstuffs intended for human consumption are based on
microbiological, immunochemical and physico-chemical principles. In recent years, due to an
increase in the rate of antibiotic residues in foodstuffs, there is a demand for fast, sensitive and
reliable methods. This paper presents a review of the methods used worldwide for the
determination of residues of veterinary drugs in foodstuffs of animal origin.

Keywords: screening; residues; methods; food

Uvod

Vysetrovanie potravin z hl'adiska pritomnosti patogénov, cudzorodych latok, antibiotik,
ich zloZenia a d’alSich parametrov je dolezitou tlohou z pohladu ich neSkodnosti
a kvality. Jednou z oblasti testovania potravin, ktorej vyznam v poslednych rokoch
stipa, je sledovanie pritomnosti rezidui antibiotik v potravindch Zivoc¢isneho pdvodu
(Grexa a Karolyi, 2012).

Intenzivne poddvanie antibiotik vo veterindrnej praxi sposobuje kontaminaciu potravin
tymito zliceninami a predstavuje riziko pre ludské zdravie (Byzova akol., 2011).
Stanovenie rezidui antibiotik v mlieku a mise je navySe dolezitym technologickym
kritériom pre nakup a spracovanie mlieka, mésa a medu (http://www.biopro.cz/).

Kontrola farmakologicky aktivnych latok u zvierat urCenych na jatocné ucely je
primdrne vykondvand veterinarnym lekarom, ktory venuje pozornost’ druhu, mnozZstvu,
dobe, spdsobu a miestu aplikicie veterindrnych liediv a pripravkov. Uradnii kontrolu
v Slovenskej republike vykondva SVPS SR. V pripade podozrenia z porusenia
legislativy sa ,,vzorky* analyzuju v akreditovanych referen¢nych laboratériach (Staruch
a Mati, 2012). Kontrola pritomnosti rezidui antibiotik v potravinich Zivoc¢iSneho
pdvodu sa vykondva v silade so Smernicou Rady 96/23/ES. Nariadenim ¢. 37/2010
v platnom znen{ st v zdujme ochrany zdravia konzumentov stanovené maximalne limity
rezidui (MRL) lieciv pre jednotlivé potravinové komodity. (Sokol a kol., 2007).

Prehlad metod

Podla autorov Sokol akol. (2007) je mnoZstvo rezidui antibiotik moZné stanovit
s vyuZzitim rozliénych metdd, ktoré rozdel'ujeme na depistdine a konfirmacné metody.
Medzi depistizne metédy sa zaraduji mikrobidlne inhibi¢né testy (MIT),
imunoreceptorové a imunochemické metddy a chromatografia na tenkej vrstve (TLC).
Ku konfirmaénym metédam patria plynovd chromatografia (GC), plynova
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chromatografia-hmotnostnd  spektrometria (GS-MS), vysokotlakovd kvapalinova
chromatografia (HPLC) a kvapalinovd chromatografia-hmotnostna spektrometria (LC-
MS).

Druhym sposobom delenia metdd je ich rozdelenie na mikrobiologické a fyzikdlno-
chemické. Mikrobiologické metddy su pre ploSny monitoring vhodnejSie vd’aka svojej
jednoduchosti, spol'ahlivym vysledkom a ¢asovej nendrocnosti. Su to testy kvalitativne,
Sirokospektralne, komeréne vyrdbané. Su zaloZené na Specifickej reakcii medzi citlivym
organizmom (najcastejSie baktériou) a antibiotikom pritomnym vo vySetrovanej vzorke.
Fyzikédlno-chemické metddy sd kvalitativne i kvantitativne metddy, tzn. Ze je moZné
stanovit’ ako druh pouzitej latky, tak aj jej mnozstvo. Metddy kladu vysSie naroky na
pristrojové vybavenie. Stanovenie je vSak casovo i finan¢ne ndro¢nejSie (Chéfer-
Pericas, 2010, http://cit.vfu.cz/).

Jednym z najjednoduchsich testov na detekciu rezidui antibiotik v ZivociSnych
produktoch je tzv. antibiotest, ktory vyuZziva techniku pouZitia reakénych prizkov, ktoré
sa pondraju do testovacej vzorky (mlieko) (Staruch a Mati, 2012). Prvym referen¢nym
MIT na detekciu rezidui antibiotik v surovom mlieku a tepelne oSetrenom mlieku bol
MIT s testovacim kmetiom Bacillus stearothermophilus var. calidolactis ATCC 10149.
V rdmci vyvoja metéd mozno pozorovat postupny prechod od platiovych met6d
k metédam s pouZzitim liekoviek alebo mikrotitraénych platniciek. Liekovkova forma je
urend pre individudlne vzorky, alebo nizky pocet vzoriek (Delvotest, Eclipse), kym
mikrotitra¢né platnicky si na hromadné vySetrovanie (Charm Farm Test, Charm Rapid
Inhibition Test). Medzi diskové difizne platiiové testy urCené pre vySetrovanie mlieka
mikrobiologickych metéd uréenych na skrining rezidui antibiotik v médse vyuZiva
svalovinu a oblicky ako tercové tkaniva. Testovacie systémy vyuZivajice len oblicky,
ako indikdtorové tkanivo, si vyhodné pre svoju vysSiu citlivost, pretoZze vo
vSeobecnosti plati, Ze najvysSie koncentrdcie volnych liekov sa nachddzaju prave
v oblickdch a oblickovych panvi¢kdch. K testom ur€enym na vySetrovanie méisa a
tkaniv zarad’'ujeme hlavne New Doutch Kidney Test (NDKT), Four plate test (FPT),
metdédu STAR, PREMI®TEST (Sokol a kol., 2007).

Metoda Charm-Test II. je imunoreceptorova metdda zaloZena na vidzobnej reakcii medzi
funkénymi skupinami liekov a receptorovymi miestami na pridanych mikrobidlnych
bunkich. Test mozno povazovat ako doplnok mikrobiologickych metéd alebo ako
konfirmaény test. UmoZiuje detekciu siedmych skupin antibiotik: beta-laktamy,
tetracykliny, makrolidy, sulfénamidy, aminoglykozidy, novobiocin a chloramfenikol. f-
STAR Test bol vyvinuty na stanovenie beta-laktimovych antibiotik. Vysledok je
hodnoteny vizudlne porovndvanim vzniku intenzity zafarbenia prebehnutej reakcie. Na
podobnom principe je zaloZzeny aj Charm MRL Test ureny pre beta-laktdmové
antibiotikd. Vysledok modZe byt zhodnoteny vizudlne alebo s pouZitim readra. Daliim
testom je Penzym Test. Ma dve verzie, Penzym a Penzym S, ktoré sa od seba odliSuju
dizkou inkubécie acitlivostou. Test bol prvotne vyvinuty pre beta-laktdmové
antibiotikd, je v§ak extrémne citlivy aj na cefalosporiny (Sokol a kol., 2007).

Imunochemické metddy su zaloZené na interakcii protilatky a antigénu bez predosle;j
Upravy vzorky. V sdcasnosti vicSinu imunochemickych metéd tvoria stanovenia
pomocou ELISA, metédy enzymovej imunoanalyzy (EIA), RIA (rddioimunologickd
analyza). Medzi metdédy EIA zarad’ujeme testy kvantitativne (Microtitre plate assay)
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a testy kvalitativne alebo vizudlne (Dipstick tests) (Kozarova a kol., 2001; Sokol a kol.,
2007). Chromatografia na tenkej vrstve (TLC) predstavuje rychlu a selektivhu metddu
stanovenia niektorych druhov antibiotik a sulfénamidov v mnohych biologickych
matriciach. Umoziuje analyzu velkého poctu vzoriek sucasne v kratkom case (Sokol
a kol., 2007).

Zaver

Stanovenie rezidui antibiotik nespociva len v ochrane zdravia l'udi, ale niektoré z nich,
i v mnozstvich cloveku v zisade neskodnych, mozu byt prekdzkou bakteridlnej
fermentacie pri priemyselnom spracovani mlieka alebo misa. Screening rezidui
antibiotik v potravinich ZivociSneho pdvodu sa vykondva za tcelom zabranenia vstupu
rizikovych potravin do potravinového retazca, ale aj kontroly dodrZiavania dizky
stanovenych ochrannych lehét v pripade aplikicie antibiotik zvieratdm urcenych na
produkciu potravin.
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Porovnanie detekénej citlivosti mikrobidlnych inhibi¢nych testov na
sulfonamidy a tetracyklinové antibiotika

Comparison of detection sensitivity of the microbial inhibition tests to
sulphonamides, and tetracycline antibiotics

Gondova Zuzana, Kozarova Ivona

Univerzita veterindrskeho lekdrstva a farmdcie v KoSiciach
Ustavy hygieny a technoldgie méisa

Summary

The subject of our study was to compare the detection sensitivity (LOD) of two microbial
inhibition tests (MIT), a screening test for antibiotic residues (STAR) and Nouws Antibiotic Test
(NAT) for five sulphonamides (SPH): sulphadimidin (SD), sulphachlorpyridazin (SCHP),
sulphametoxazol (SMX), sulphatiazol (STZ), sulphamerazin (SMZ) and three tetracycline
antibiotics: tetracycline (TTC), oxytetracycline (OX) and chlortetracycline (CL). The LOD of
both MITs to SPH and TTC antibiotics were based on the detection of the lowest concentration
of antibiotic which completely inhibited the growth and multiplication of the respective test
strain of MIT. Based on our results we can concluded that the LOD of the STAR with the test
strain B. cereus ATCC 11788 was at the level of maximum residue limit (MRL) for all TTC
antibiotics, but the LOD of B. stearothermophilus var. calidolactis ATCC 10149 to SPH
antibiotics was not at the level of MRL for SD. In the case of NAT test, the LOD of B. cereus
ATCC 11788 to TTC antibiotics was at the level of MRL, but the LOD of B. pumilus CN 607 to
sulphonamide antibiotics was not at the level of MRL only for STZ.

Keywords: screening; antibiotics; microbial inhibition tests

Uvod

Tetracyklinové antibiotika a sulfénamidy sd pouzivané na liecbu bakteridlnych ochoreni
rozlicnych organovych systémov zvierat a 'udi. Aplikicia antibiotik u potravinovych
zvierat vSak predstavuje potencidlne riziko ohrozenia verejného zdravia, pretoZe sa
rezidud antibiotik, nevyhnutne pritomné vo vSetkych tkaniviach potravinovych zvierat,
stdvaju sucastou potravinového retazca.

V zaujme ochrany zdravia l'udi je kontrola rezidui veterindrnych liekov u zvierat a v ich
zivo¢iSnych produktoch je v Slovenskej republike legislativne pokrytd zdkonom
Nérodnej Rady Slovenskej republiky €. 39/2007 Z. z. a nariadenim vlady Slovenske;j
republiky €. 320/2003 Z. z. v zneni neskorsich predpisov. Metddy pouZivané za ticelom
tradnej kontroly rezidui musia spiiat’ poZiadavky ustanovené rozhodnutim Komisie
2002/657/ES. V sucasnosti su pre prvotny screening rezidui v SR schvilené platiiova
metéda (STAR) a liekovkové testy (PREMI®TEST, KALIDOS TB, MP a ECLIPSE
50). Metéda STAR vyuZziva pit’ testovacich kmenov (B. subtilis BGA, K. rhizophila
ATCC 9341, B. cereus ATCC 11788, E. coli ATCC 10303 a B. stearothermophilus var.
calidolactis ATCC 10149), kazdy citlivy na int skupinu ATB. NAT predstavuje novy
testovaci systém, taktieZ vyuZzivajuici pat testovacich kmenov: B. cereus ATCC 11788,
Y. ruckeri NCIM 13282, K. rhizophila ATCC 9341, B. subtilis BGA a B. pumilus CN
607, s roznou citlivostou na ATB.

Vzhladom na rozdielnost pracovnych postupov pri pouzitych metédach sa
prezentovand prdca zaoberd zhodnotenim a porovnanim detekénej citlivosti metddy
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STAR a NAT testu na SPH a TTC antibiotikd na zdklade hodnotiaceho kritéria —
detekéného limitu metédy (LOD). LOD oboch metéd sme porovndvali s maximalnymi
limitmi rezidui urenymi pre jednotlivé litky zo skupiny SPH a TTC antibiotik
nariadenim Komisie (EU) &. 37/2010 v platnom zneni.

Material a metody

Pouzili sme Standardné roztoky zakipenych od firmy Sigma Chemical Co. a Serva
Electrophoresis GmbH., s rezidudlnymi koncentraciami 100; 200; 300; 400; 500 a 1000
pg.l'1 pre SD, SCHP, SMX, STZ a SMZ a 50; 60; 70; 80; 90; 100; 200; 300; 400; 500 a
600 pg.I" pre TTC, OXY a CL. Testovacie kmene a kultivaéné médié boli pripravené
v stlade s postupom uvedenym v Zozname uradnym metdd laboratdrnej diagnostiky
potravin a krmiv — metéda STAR (CH 12.19, 2006) a pre NAT test podl'a autorov
Pikkemaat a i. (2008). Pre metédu STAR sme pouzili médium s B. stearothermophilus
var. calidolactis ATCC 10149 (5x10° spér.ml™") a médium s B. cereus ATCC 11788
(3x10* sp(’)r.ml'l). Disky nasiaknuté 30 ul SD, SCHP, SMX, STZ, SMZ, TTC, OXY
a CL sme aplikovali na povrch agaru a inkubovali platne po€as 12 — 15 hod. pri 55 °C %
1 °C (B. stearothermophilus var. calidolactis ATCC 10149) a poc¢as 16 — 18 hod. pri 30
°C £ 1 °C (B. cereus ATCC 11788). Pri metéde NAT sme pouzili médium s B. pumilus
CN 607 (10° KTJ.ml") a médium s B. cereus ATCC 11788 (10° KTJ.ml™"). Disky
nasiaknuté 100 pl SD, SCHP, SMX, STZ, SMZ, TTC, OXY a CL sme aplikovali do
otvorov v médiu (@ 14 mm), k diskom sme pridali 0,1 M (B. cereus ATCC 11788)
a 0,133 M (B. pumilus CN 607) platiiovo Specificky tlmivy roztok (200 — 300 ul)
a inkubovali platne pocas 16 — 18 hod. pri 30 °C = 1 °C (B. cereus ATCC 11788) a 37
°C =1 °C (B. pumilus ATCC 11788).

Vysledky a diskusia

Velkost” inhibi¢nych z6n (IZ) bola pri metéde STAR merand od okraja papierového
disku po vonkajsi okraj IZ a pri metéde NAT ako cely priemer IZ. Zistené IZ vytvorené
rezidudlnymi koncentridciami Standardov pre metédu STAR a NAT su prezentované
v tabul’kdch 1 - 4.

Tabulka 1: Velkosti IZ £ SD (mm) vytvorené rezidualnymi koncentraciami Standardov
TTC, OXY a CL pri metéde STAR (B. cereus ATCC 11778).

pel? 50 60 70 80 920 100 200 300 400 500 600
(MRL)

3,21 1,34 2,46 1,97 2,13 2,73 2,97 3,25 5,58 5,42 5,86

TIC |\ (743 | 2015 | 056 | 05 | 2022 | 20,68 | +12 | 2076 | 4255 | 20,54 | 20,57
oxY 328 | 295 | 336 | 386 | 312 | 405 | 478

+046 | *1,16 | 033 | £1,53 | 2099 | 2071 | +047
oL 289 | 371 | 3.05 | 445 | 346 | 432 | 641 | .07 | 7.16 | 664 | 9.96

+1,18 | #1,58 | 0,74 | +1,25 | #1,53 | #145 +2.3 +0,64 | 0,85 | #0,39 | +0,63

Tabul’ka 2: Velkosti IZ £ SD (mm) vytvorené rezidudlnymi koncentraciami Standardov
SD, SM, STZ, SCHP a SMZ pri metéde STAR (B. stearothermophilus var. calidolactis
ATCC 10149).

nel’ 100 (MRL) 200 300 400 500 1000

SD ; 2,60£0,81 | 3.11x101 | 496+233 | 7,49+0,60 8,13+0,41
SMX 3,73x1,92 | 383118 | 471141 | 693£1,66 | 693166 6,93£1,66
STZ 599:1,15 | 649+095 | 649£0,95 | 7,0940,52 | 9.402.20 9,56=1,22
SCHP 496+124 | 521+124 | 5384075 | 6,75+1,50 | 6,82+3,89 7,01£1,16
SMZ 3,04+1,18 | 3474092 | 427+1,01 | 4,70£1,19 | 4,82+1,16 5,04+1,04
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Tabulka 3: Velkosti IZ £ SD (mm) vytvorené rezidudlnymi koncentraciami Standardov
TTC, OXY a CL pri NAT teste (B. cereus ATCC 11778).
pel! 50 60 70 80 90 100 200 300 400 500 600

(MRL)
19,35 19,86 21,85 | 21,21 20,9 1991 | 22,66

TTC i i i i 0,18 | 0,41 | £1,93 | 2,14 | £1,37 | 1,54 | £1,63
OXY ] ] ] ] 1829 | 21,91 | 18,17 | 18,68 | 20,81 | 21,17 | 19,71
0,38 | £1,45 | 0,82 | 243 | 0,64 | 0,88 | 0,66

cL ] 17.69 | 17,69 | 197 | 17,71 | 2042 | 24,68 | 2507 | 274 | 2726 | 288

+0,06 | 0,06 | #1,57 | +0,48 +1,85 +0,87 | #0,18 | #2,59 | #1,26 | 3,02

Tabul’ka 4: Velkosti IZ £ SD (mm) vytvorené rezidudlnymi koncentraciami Standardov
SD, SMX, STZ, SCHP a SMZ pri NAT teste (B. pumilus CN 607).

nel’ 100 (MRL) 200 300 400 500 1000
SD 27124233 | 27,46x0,18 | 31,00£2,13 | 32,82+0,03 | 34,89+0,08 | 36,04+1,16

SMX 28,69+0,37 | 28,7144 | 2933+0,89 | 2974x0,19 | 29,75+021 | 31,930,28
STZ - 23,78+040 | 25,03x0,82 | 25,13x0,64 | 2548229 | 29,41+0,49

SCHP 27,20+2,29 28,85+1,52 28,95+0,05 29,19+0,57 30,02+0,74 30,09+2,06
SMZ 26,13+0,61 27,15+0,78 30,98+0,46 31,40+0,20 33,17+0,53 33,91+0,49

Oba testovacie kmene metédy STAR a NAT spolahlivo zachytdvali vsetky latky zo
skupiny TTC antibiotik. V pripade SPH antibakterik metédou STAR s testovacim
kmeiiom B. stearothermophilus var. calidolactis ATCC 10149 nebol na pozadovane;j
drovni (100 pg.1™") stanoveny len SD, kde bola tvorba IZ zaznamenand na trovni 200
ngl'. NAT testom sme zo skupiny sulfénamidov na trovni MRL (100 pg.1™") stanovili

vSetky sledované latky okrem STZ, kde bola tvorba IZ zaznamenana na tirovni 200 pg.I’
1
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Konfirmacia rezidui kokcidiostatik metédou kvapalinovej
chromatografie v potravinovych matriciach

Confirmation of coccidiostat residues in food matrices by liquid
chromatography

Mad’arova Michaela, KoZarova Ivona

Univerzita veterindrskeho lekdrstva a farmdcie v KoSiciach, Katedra hygieny a technoldgie mdsa

Summary

The aim of our study was to create an overview of the methods used for the determination of
coccidiostats residues in food matrices using liquid chromatography with different detection
options. The residues of coccidiostats in foods of animal origin are mostly detected using the
HPLC-UV detection. However, this method does not fulfil all requirements set for the
simultaneous determination of coccidiostats in comparison with LC-MS/MS, which is a highly
sensitive, and a broad-spectrum method for the simultaneous determination of coccidiostats
residues with a single extraction procedure. The administration of coccidiostats to food-
producing animals would be a risk transfer of coccidiostat residues to animal products, and
thus the food chain. In order to protect the human health, the current legislation, Regulation of
the European Parliament and the Council No. 37/2010 sets the maximum residue limits (MRL)
for coccidiostas, Regulation (EC) No. 1831/2003 authorises coccidiostats as feed additives and
Council Directive 96/23/EC requires Member States the control of residues of these substances
in food matrices.

Keywords: coccidiostats; detection; liquid chromatography; LC — MS/MS

Uvod

Kokcidiéza je zdvazné parazitdrne ochorenie sposobené jednobunkovymi organizmami
Eimeria alsospora. Napriek pouzivaniu antikokcidik ostdva kokcidiéza jednou
z chordb, ktoré spOsobuju najvicsie straty najméd v produkcii hydiny. Najcitlivej$imi
druhmi sd kurcatd (Mortier et al., 2005). Kokcidiéza je Casto pozorovani v teplom
a vlhkom prostredi s vysokou intenzitou chovu na malej ploche. Kokcidie si nielen
pri¢inou zniZovania telesnej hmotnosti, ale aj poklesom produkcie vajec a v masivnom
meradle mozu spdsobit’ aj smrt’ (Shao et al., 2009). V ddsledku dlhodobého podédvania
antikokcidik pocas Zivota zvieratim, ktoré produkuji potraviny, je nutné kontrolovat
hladiny ich rezidui. PouZivanie kokcidiostatik ako preventivne opatrenie na kontrolu
kokcididzy v modernej produkcii hydiny je velmi ddleZité. Vyznamne to prispieva k
ochrane zdravia zvierat a starostlivosti o zvieratd prevenciou ochorenia, ktoré sa
vyskytuje vo vSetkych hospodarstvach. Bez kokcidiostatik by vyroba za stcasnych
podmienok v Eurdépe bola vdZne ekonomicky ohrozend. Alternativy v sicasnosti
neponukaji rovnaké vyhody ako pouZivanie kokcidiostatik ako kfmnych doplnkovych
latok. Alternativy su ockovanie a rastlinné produkty
(ec.europa.eu/food/food/animalnutrition/feedadditives/docs/Report-Coccs-233-
2008EN.pdf).

Material a metodika

Z literarnych pramenov vyplyva, Ze vhodnou separa¢nou chromatografickou metédou
na konfirmdciu rezidui kokcidiostatik je kvapalinovd chromatografia, ktord je zaloZena
na roznej afinite zloZiek zmesi k staciondrnej (solid, liquid) a mobilnej faze, ktorou je
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kvapalina. S nastupom pouZivania vysokotlakovych cerpadiel sa vysokotlakova alebo
vysokouc¢innd kvapalinovd chromatografia — high preformance liquid chromatography
(HPLC) stala najpouZivanejSou metédou v stanovovani kokcidiostatik. Vysokoucinna
kvapalinovd chromatografia pracuje pri teplotich v rozsahu 20 — 60 °C. Tieto
podmienky su vhodné pre stanovovanie lieciv (Tkacikova, 2010). Pouzivané detektory
pri detekcii analytu sdi univerzdlne: diferencidlny refraktometer (RI), ktory meria
zmenu indexu lomu efluentu (analyt v eluente, ktory pretekd meracou celou) a mobilne;j
fazy, ktord je v referenCnej cele. Zaznamendva akykolvek typ latky. Selektivne
detektory ako spektrofotometricky detektor meria Ziarivy tok po prechode roztokom
eluentu v prietokovej cele pri vinovej dizke od 180 — 600 nm. Je vhodny pre stanovenie
vSetkych analytov, ktoré v tejto oblasti Ziarenia vykazuji absorbanciu. Univerzalne
maju nizSiu citlivost’ oproti selektivnym (Garaj a kol., 1987, Tkacikova, 2010).
Detektor diédového pola (photodiode-array, PDA, DAD) snima celé spektrum v
redlnom Case bez preruSenia chromatografickej separacie. Spektralne rozliSenie je dané
poctom didd na poli, pri spektrdlnom rozsahu od 190 do 800 nm je pri 512 diédach
spektrdlne rozliSenie 1,2 nm. Tieto detektory deteguju latky pri akejkol'vek zvolenej
vlnovej dizke, umoziuji porovnivat’ snimané spektra so zoznamom spektier,
vypocitaji Cistotu piku, Cize identifikujd latky
(http://www.hplc.cz/Teorie/UV_VIS_detector.html).

Najcitlivejsi je fluorescenény detektor (FLD), ktory meria fluorescen¢né Ziarenie
analytu fotondsobi¢om v kolmom smere na zdroj Ziarenia. Jeho vyuZitie je limitované
schopnostou analytov excitovat pri $pecifickej vinovej dizke a nasledne emitovat’
Ziarenie tieZ $pecifickej vlnovej dizky, teda je vysoko selektivny. Deteguje litky v
nizkych koncentrécidch a je citlivej§i ako UV detektor (Tka¢ikova, 2010). Dalsi typ
detektora je voltamperometricky detektor, ktory meria limitny prid medzi pracovnou
(polarizovatelnou) a pomocnou elektrédou v zdvislosti od vloZzeného potencidlu, pri
konStantnom napéti. Analyzy sa realizuju pri ve'mi malych objemoch (menej ako 1 ul),
su velmi citlivé (Garaj akol., 1987, Tkacikova, 2010). Odparovaci detektor ELSD
detektor (Evaporative Light Scattering Detector) pracuje na principe detekcie rozptylu
laserového luca na molekuldch vzorky, ktoré sa od mobilnej fazy oddelia nebulizacnym
plynom (dusikom) pri pdsobeni vysokej teploty. Je citlivejsi ako RI a vhodny na
detekciu lieciv.

Hmotnostny spektrofotometer je komercne pristupny a vhodny na stanovovanie
akéhokol'vek analytu, ktory je schopny tvorit idny (katiény alebo anidny). Je to
zariadenie, ktoré produkuje prud idénov vzorky, separuje ich podla efektivnych
hmotnosti m/z (m - hmotnost, z - ndboj), urcuje ich relativne zastiipenie a mnoZstvo.
Hmotnostné spektrum je zavislost’ ionového pridu od pomeru relativnej hmotnosti a
poctu elementarnych nabojov i6nu (m/z). Zapojenim viacerych hmotnostnych
analyzatorov za sebou sa ziska vysoko selektivny tandemovy hmotnostny analyzator,
ktory je najcastejSie pouzivanym hmotnostnym spektrometrom. Je zlozeny z dvoch
hmotnostnych analyzatorov typu quadrupdl a koliznej cely — tzv. triple quadrupdl. Prvy
analyzator slizi ako hmotnostny filter, ktory do koliznej cely vpuasta len iény so
vySpecifikovanou hmotnostou — prekurzorové (rodicovské) idny, v zdvislosti od
stanovovaného analytu a jeho molekulovej hmotnosti. V koliznej hexapdlovej cele si
vySpecifikované i6ny bombardované atémami argénu a fragmentuji na produktové
(dcérske) i6ny. Druhy hmotnostny analyzator odfiltruje neZelané iény a do detektora
vpusti len dcérske i6ny s analytom presne vySpecifikovanou hmotnost'ou. V detektore
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i6ny atakujui konverznd dynédu, ktord d’alsimi fyzikdlnymi procesmi konvertuje iény az
na fotdny, ktoré si v detektore spocitané. Technika LC/MS/MS je konfirmacna. Tento
typ detektora je definitivny, pretoZe analyty sd identifikované na zdklade ich
molekulovej hmotnosti a Struktiry, a to je nespochybnitel'né (Tkacikova, 2010).

Pozname aj UPLC-MS/MS (ultra performance liquid chromatography tandem mass
spectrometry), ktord je zaloZend na principe vyuZitia staciondrnej fazy obsahujicej
Castice mensSie ako 2,5 um (kym HPLC koldny obsahuju ¢astice vo vel'kosti 3 az 5 um).
Je pomerne nové technika, ktord ddva nové moZznosti v kvapalinovej chromatografii,
pokial’ ide o zniZenie Gasu a spotreby rozpuitadiel (Gaikwad et al., 2010). Dalej
HRLC-ToF/MS (high resolution liquid chromatography time of flight mass
spectrometry), ktory meria €as, za ktory prejde ién z iénového zdroja do detektora,
ktory je zvyCajne umiestneny 1 aZ 2 m od zdroja. Ak Castice maji rovnaky naboj,
kinetickd energia bude rovnakd aich rychlost bude zdvisiet’ iba od ich hmotnosti.
Tazsie Castice dosiahnu niZSie rychlosti, I'ahiie iény dosiahnu detektor ako prvé
(http://en.wikipedia.org/wiki/Time-of-flight_mass_spectrometry). PouZivand je aj
HPLC-ESI-MS/MS (high performance liquid chromatography electrospray tandem
mass spectrometry), kde kvapalina obsahujica analyt, ktory chceme stanovit, je
rozptyleny elektrosprejom do jemného aerosdlu. Je to najpopularnejSia MS technika,
ktord je vhodnd na analyzu polarnych molekdl, pricom si nevyzaduje derivatizaciu
vzorky
(http://en.wikipedia.org/wiki/Electrospray_ionization#Liquid_chromatography.E2.80.93
mass_spectrometry_.28LC-MS.29).

Zaver

Vyvoj metéd v poslednych rokoch preSiel takym technickym zdokonalenim, ZzZe
hmotnostnd spektrometria je povaZovand za rychlu, citlivd, konfirma¢ni a aj cenovo
pristupni metddu determindcie viacerych tried kokcidiostatik v réznych matriciach. Z
literarnych prameniov vyplyva, Ze stile viac do popredia sa dostavaju techniky UPLC-
MS/MS, HRLC-ToF/MS a HPLC-ESI-MS/MS. V zaujme ochrany zdravia
spotrebitelov pred reziduami kokcidiostatik v potravindch Zivoc¢iSneho povodu
Eurépska komisia bude nad’alej monitorovat’ vyvoj novych latok a metéd zameranych
na detekciu kokcidiostatik.
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Nedestruktivni hodnoceni kvality vajec v prubéhu jejich skladovani

Non destructive evaluation of the egg quality during their storage

IStrnkova Jana, '"Nedomova Sarka, >Buchar Jaroslav

"Ustay technologie potravin, Mendelova univerzita, Brno
?Ustav techniky a automobilové dopravy, Mendelova univerzita, Brno

Summary

Non destructive method of the egg quality evaluation is described. This method is based on the
non destructive impact of the egg. The loading force as well as the response function have been
recorded. The eggs have been examined during 8 weeks. It has been found that the eggshell
strength is not affected by the time of the egg storage. This time influences the response of the
eggshell. This response, i.e. eggshell surface displacement has been studied both in the time and
frequency domain. The frequency representation is characterized by a maximum. The
corresponding frequency is called as the dominant (resonance) frequency. This frequency
increases with the time of the storage.

Keywords: eggshell; impact loading; eggshell displacement; storage time,; resonance frequency

Uvod

Kvalita vajec béhem skladovani je vétSinou sledovdna pomoci stanoveni tzv.
Haughovych jednotek. Tato veliina je ur€ovédna na zdklad€ destruktivnich zkouSek
vajec. Z tohoto diivodu jsou hlediany nedestruktivni metody sledovani zmén vlastnosti
vajec, zejména pak vajecnych tekutin, které jsou vyraznymi prvky uplatnovanymi
v potravindiském pramyslu (Karouri et al., 2006). Zmény bcéhem starnuti vedou
ke zméné konzistence bilku, zvySovani pH, sniZeni pevnosti membran a k zvySeni
obsahu vody ve Zloutku. Intenzita téchto zmén mutZe byt popsina pomoci reologickych
vlastnosti vajecnych tekutin. Touto problematikou se zabyva napt. prace Severy et al.
(2010), kde byly sledovany zmény reologickych vlastnosti Zloutkli v pribéhu
skladovani pfi riznych teplotich. Zmény reologickych vlastnosti vajecnych tekutin se
mj. uplatnuji pti dynamickém namahani vajec, kdy dochézi k interakci mezi vajecnou
kapalinou a skofdpkou. Na zdklad¢ téchto skutecnosti byla vrdmci dané price
sledovdna moznost detekce zmén vlastnosti vaje¢nych kapalin pomoci odezvy vajecné
skofdpky na nedestruktivni rdz. Pro tento tcel byla pouZita metoda vyvinutd v praci
Nedomové et al. (2009), kdy je vejce zatéZovano rdzem duralového razniku a je
zaznamendvana odezva skofdpky jako Casova zavislost vychylky skofdpky v rtiznych
bodech. Tato metoda, ¢i jeji obdobné verze, byly a jsou s tispéchem aplikovany pro
hodnoceni pevnosti vaje¢nych skotdpek a pro detekci trhlin (Lin ef al., 2009).

Material a metody

Nedestruktivni rdzové zatéZovani bylo realizovdno pomoci metody, kdy je vejce
uloZeno v bloku polyuretanové pény, coZ zarucuje minimélni vliv uloZeni na vyslednou
odezvu a soucasn¢ opakovanou piesnost tohoto uloZeni. Vejce je zatéZovano dopadem
duralové tyCe kruhového prafezu délky 200 mm, priméru 6 mm. Na ty¢i je nalepen
polovodicovy tenzometr, ktery umoziiuje snimat ¢asovy priab¢h sily v misté kontaktu
ty¢ — povrch vajecné skotfdpky. Ty¢ je upevnéna na bifilarnim zavésu a vyska dopadu,
a tim i dopadova rychlost, mtze byt prakticky spojit€ mé€néna.
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Pro experiment byla pouZita vejce, kterd byla zatéZovdna dopadem zminéného razniku
na tupy konec, tzn. na oblast vzduchové bubliny, z vy§ky 10 mm, coZ zarucovalo, Ze
nedojde k poSkozeni skotdpky. Vychylka skofdpky byla snimdna ve tfech bodech podél
poledniku. Bod A byl vzdilen 5 mm, bod B 20 mm a bod C 35 mm od mista dopadu
razniku. Vejce byla skladovana pti 7 °C béhem 8 tydnt.

Vysledky a diskuze

Na obr. 1 je uveden piiklad casového pribehi posunuti povrchu skotfdpky. Je ziejmé, Ze
vychylka povrchu vykazuje znacny tutlum. Z vysledk vyplyva, Ze doba skladovani
neovlivituje prubehy razovych sil, tzn., Ze pevnostni charakteristiky vajecné skotapky
nejsou dobou skladovani ovlivnény. TotéZ plati o pribéhu vychylky povrchu skotapky
v bodé¢ A, ktery je v misté, kde se pod skofdpkou vyskytuje vzduchova bublina. Na
druhé strané vychylky v bodech B a C se s dobou skladovani vyrazné méni. Tyto zmény
je obtizné popsat v casové oblasti. Z tohoto divodu je vhodnéj$i popsat odezvu ve
frekvenéni oblasti. Zdkladem tohoto pfistupu je Fourierova transformace, kdy casové
funkci, napf. f{t) ptitazujeme jeji spektralni funkci F( @) pomoci vztahii uvedenych napt.
v préci Stein a Stakarchi (2003):

Je zfejmé, Ze spektrdlni funkce je obecné komplexni a je tak charakterizovana
amplitudou a fazi.

6 T T

VEJCE #111 ——POSITION A -
-==POSITION B
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“““““
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Obrazek 1: Pribehy vychylek povrchu vaje¢né skofdpky po prvnim tydnu skladovani.

Zavislost amplitudy spektrdlni funkce na frekvenci je charakterizovdna maximem.
Frekvenci @, pii které dochdzi k tomuto maximu, nazyvame rezonancni, nebo téz
dominantni frekvenci. Analyza vysledkl ukazuje, Ze velikost této frekvence nezavisi na
poloze B a C. Jeji velikost roste s dobou skladovani pomoci funkce:

@, (s7") =80+121.7t"7,

kde ¢ je doba skladovéni v tydnech.

Zavér

Poznatky, které byly ziskdny pro 48 vajec, ukazuji na to, Ze pouZitd metoda
nedestruktivntho  rdzového zatéZovdni umoZiluje stanovit dobu skladovani
nedestruktivnim zplisobem. Je zfejmé, Ze zmény odezvy skofdpky béhem skladovani
jsou dusledkem zmén vlastnosti vaje¢nych tekutin. Je tedy opravnéné ocekavat, Ze po
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dal$i analyze, zaloZené na srovndni s Haughovymi jednotkami, resp. reologickymi
parametry, bude mozné stanovit i kvalitu vaje¢nych tekutin. Tento smér vyzkumu bude
ndplni dal$ich praci.

Podékovani
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Vyvoj HACCP na Slovensku a jeho vplyv na fungovanie systémov
zabezpecenia hygieny potravin zivo¢iSneho povodu

Development of HACCP in the Slovak Republic and its impact on
functionality of hygiene management systems in production of food of
animal origin

Toropilova Julia, Bystricky Pavel, Brenesselova Martina

Katedra hygieny a technoldgie potravin, Ustav hygieny a technoldgie miisa, UVLF KoSice

Summary

The study aims on to search functionality of the HACCP systems applied throughout the Slovak
Republic and the impact of understanding and implementation of HACCP systems in the food
industries and official controls as failures can jeopardise to a failure of system and to endanger
food safety not only at the local level but also at the national level. (e.g. dioxins in Belgium,
Germany, 1999 and 2011, 2012, Escherichia coli O104: H4 in Germany 2011, loss of control
over the meat origin when horse meat or pork declared as beef). Changes in legislation and
economic pressures affect motivation and thus also the functionality of HACCP systems.
Therefore it is necessary to monitor and evaluate functionality not only of the individual
HACCP systems but also the overall effect of mutually connected systems providing protection
for the whole country. Feedback available through this analysis can increase the protection
level of the population against food associated hazards.

Keywords: HACCP; GMP; food safety, foods of animal origin

Uvod

HACCP - systém, ktory identifikuje, vyhodnocuje a kontroluje rizikd vyznamné pre
bezpecnost potravin je uZitonym ndstrojom pre prevadzkovatelov takych
potravindrskych  podnikoch, ktoré sa zaoberaji operdciami, uktorych je
pravdepodobnost’, Ze ak sa nespravne vykondvaji, moze sa vyskytnit' nebezpecenstvo
v potravinéchl. Tento systém na zabezpecenie vyroby zdravotne bezchybnych potravin
sa postupnym spracovdvanim do prdvnych dprav stal celosvetovym Standardom?. Na
Slovensku bol HACCP zaviddzany vo vidcSom rozsahu uz od roku 1996, no jeho
zavedenie sa stalo povinnou sucastou spravnej vyrobnej praxe ateda aj predmetom
kontroly kontrolnych organov od januidra roku 2000**. Od roku 2006 nadobudol
ucinnost’ vo vSetkych eurépskych statoch tzv. ,hygienicky balicek®. Je to subor Styroch
nariadeni Eurépskeho parlamentu a Rady”®™®’. Tieto ustanovuji, e vyrobcovia
potravin st zaroven zodpovedni za zdravotnd bezpecnost’ nimi produkovanych potravin
a musia zaviest’ systém zabezpecenia hygieny vyroby zloZeny na principoch HACCP.

Ako kazdad krajina, aj Slovensko, ma svoje Specifikd, ktoré podmieniuju efektivitu
systémov zabezpecujucich kontrolu hygieny pri vyrobe potravin (SVP, HACCP) nielen
na miestnej drovni vo vztahu ku domdcemu spotrebitelovi, ale aj ku zahranicnému
obchodu. Kombinacia poZiadaviek spravnej praxe HACCP spolocne s poziadavkami
Spravnej hygienickej praxe a Spravnej vyrobnej praxe presli viacerymi legislativnymi
Upravami. Vytvéaraju prvky potravinovej bezpecnosti a poskytuji néstroje a metddy
zaistenia potravinovej bezpec¢nosti .
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Potreba rieSenia problému

Cielom plosného zavedenia HACCP do systémov produkcie je zvySenie zdravotnej
bezpe€nosti potravin cestou preventivnych opatreni. Po prekonani pociato¢nych
tazkosti stvorbou azavddzanim HACCP vystupuje do popredia potreba jeho
verifikdcie ako na miestnej, tak aj na Stitnej udrovni. DoleZitym ukazovatel'om
funkénosti HACCP systému je vyskyt alimentdrnych ochoreni. Na zdklade
zverejnenych sprav MP SR o zoonézach a pdvodcoch zoonéz za roky 2010 a 2011
mozno situdciu na drovni produkcie potravin na Slovensku zhodnotit' za velmi dobri'’.
Vyskyt pdvodcov ochoreni z priemyselne vyrobenych potravin bol ojedinely. Vzplanuti
alimentarnych ochoreni bolo sice relativne mnoho, ale nélezy v potravinach boli
zriedkavé a spdsobené najmi pochybeniami pri priprave a podavani potravy.

Aj ked HACCP systém teoreticky pokryva cely potravinovy retazec od produkcie az po
distribiciu, miera samotného porozumenia systému atym spolahlivosti tvorby
a implementiacie HACCP systému znacne kolise. Dosledkom toho mdZe byt prienik
nebezpecenstiev do potravin v miestach ich vzijomného prepojenia. Preukdzana
funk¢nost’ systémov na zabezpeCenie hygieny vyroby potravin je zdmienkou Coraz viac
ustupovat’ ekonomickym tlakom cestou podhodnotenia rizika a tym aj potreby jeho
kontroly. Postupom ¢asu sa tieZ mdZe zmenit’ vnimanie HACCP systému. Preventivny
pristup ku kontrole nebezpeCenstiev sa nahrddza rutinnou kontrolou uz
implementovanych opatreni a preventivny kontrolny systém sa nendpadne meni na SVP
¢im sa zvySuje pravdepodobnost’ prieniku zdravotného nebezpecenstva, ktoré nasledne
mdze ohrozit’ zdravie konzumenta. Za povSimnutie stoji, Ze takéto obCasné vzplanutia
alimentarnych ochoreni poukazuju, Ze zdroje nebezpecCenstva prenikajii najmi tam kde,
kde to umoznil Tahostajny pristup k HACCP systému, kde sa pri styku HACCP
systémov v potravinovom retazci vyskytol neoSetreny krok akde Setrenie na
kontrolnych tkonoch pootvorilo dvere nepoctivym producentom a obchodnikom.

Globalizdcia avolny pohyb tovaru zvysili v poslednom obdobi riziko dovozu
potencidlne nebezpecnych potravin. St zndme pripady zo zahrani¢ia ako je prienik
mikroorganizmov do potravin E.coli O104:H4 v Nemecku (2011), prienik dioxinov
v Belgicku (1999) a v Nemecku (2011, 2012) a strata kontroly nad povodom misa
atym aj nad asociovanymi zdravotnymi nebezpe€enstvami (bravcové a konské méso
predavané ako hovidzie). Vznika tak tlak na spracovatelov a distributorov dovdzanych
surovin a potravin, aby prehodnotili svoje postupy na zabezpecenie vysledovatel'nosti
potravin v rdmci celého potravinového retazca.

Cielom projektu je monitorovat funkénost’ individudlnych planov HACCP systémov
nielen v mieste produkcie, ale aj celkového efektu vzdjomne prepojenych a spolocne
fungujicich systémov, analyzovat’” zmeny ktoré sa v tejto oblasti udiali a pokusit’ sa
vyvodit’ ich dopad na funkcnost’ systémov zabezpecenia hygieny vyroby a navrhnit
rieSenia umoziujuce zvysit mieru zdravotnej bezpecnosti potravin cestou efektivnejsej
prevencie prieniku nebezpecenstva.

Planované pouzitie materialov a metodika

Aby bolo mozne vytycené ciele dosiahnut, je potrebné ziskat' a spracovat’ velké
mnoZzstvo informdacii. Najskdr bude potrebné analyzovat relevantné odborné
a legislativne texty. Postudenie vztahu producentov potravin k HACCP a posidenie
prepojenia jednotlivych systémov s dalSimi dcastnikmi v produkcnej oblasti
a kontrolnymi organmi je po dohode s producentmi mozné zistit' formou dotaznikov.
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Detaily analyzy rizika a kontroly identifikovanych nebezpecenstiev a tiez nadvéznost’
na spravnu vyrobnu prax, je potrebné ziskat' cestou osobne ato pomocou auditov
v mieste produkcie potravin. Ked'Ze ide o doverné informécie aje potrebné pocitat’
s opatrnostou producentov potravin, musime ratat’ s tym, Ze bude obtiazne vykonat
audit na reprezentativnej vzorke zavedenych systémov. DoleZita je spétna vizba pre
zber informdcii z prostredia kontrolnych orgidnov. Ako pouziteIné sa javia byt
publikované udaje o vyskyte a charaktere alimentirnych ochoreni z prostredia
kontrolnych orgdnov azo zdravotnych institdcii, pricom je nevyhnutné rozliSovat
alimentdrne ochorenia spdsobené nebezpecenstvami pritomnymi vo vyrobenych
potravach od ochoreni spdsobenych nebezpecenstvami prenesenymi do potravin pri ich
priprave a poddvani. DdéleZitym zdrojom informacii vo vzt'ahu k funkénosti HACCP na
ndrodnej anadndrodnej drovni sutiez informdcie o identifikovanych potravinovych
nebezpecenstvach zverejnenych cez RAS a EFSA.

Zaver

Analyza funk¢nosti HACCP systému ako ochrany konzumentov na drovni produkcie
potravin a na udrovni krajiny poslizi ako jeden z overovacich postupov funkcnosti
HACCP a umozZni lepSie vyuzitie konceptu proaktivneho zabezpeCovania zdravotnej
bezpecnosti potravin. V pripade potreby bude mozné navrhnut’ opatrenia na zlepSenie
funk¢nosti systému a pripadne aj poukdzat’ na ekonomické dopady z takého zlepSenia
vyplyvajtce.
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Prebiotické sladidlo Tagatosa

Prebiotic sweetener Tagatose
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Summary

The tagatose is a new sweetener dicovery a few years ago. Structure of tagatose is like fructose,
it is L-epimer derived from D-fructose. Properties is like saccharose; same appearance,
crystalic structure and sweetness. Apart from these simple carbohydrates is ranked among
tagatosa non-nutrition sweeteners. The foods contain tagatose are used like prevention to
obesity, diabetes type two, hyperglycemia, anemia and haemophilia. Tagatose is processed by
metabolic as in the small intestine, where it is transported to the liver, but also in the colon,
which acts as a soluble fermentable fiber for microflora. Tagatose are used as sweetening to
food like cereals, soft drinks, ice cream, confectionery, toppings etc. Tagatose is used like
sweetening to toothpaste and mouthwash. Problem with production of tagatose is financial side,
therefore the properties tagatose are not use as prebiotic sweetener.

Keywords: tagatose; prebiotic; sweetener; applications; HPLC

Uvod

Systematicky ndzev tagatosy je (3S,4S,5R)-1,3,4,5,6-penthylhydroxy-hexan-2-on nebo
také D-lyxo-2-hexulosa, ale mizeme fici, Ze jde o L-epimer odvozeny od D-fruktosy.
Svymi senzorickymi vlastnostmi je velmi podobnd sacharose a to jak svou sladkou
chuti, krystalickou strukturou ¢i bilou barvou. Na rozdil od sacharosy nese jen 33 % jeji
sladivosti a ftadime ji tak do sladidel nizkokalorickych. Stejné jako ostatn{
monosacharidy je i tagatosa redukujici sacharid, ktery se mtze tcastnit Maillardovych
reakct.

Tagatosa je povazovéna za prebiotikum. Hlavnim poZzadavkem tudiZ je dosaZeni
tlustého stfeva a to tagatosa spliiuje. Do tlustého stfeva prechdzi asi 80-85 %
zkonzumované tagatosy. Tam je fermentovdna mikroflérou, kterd produkuje kritko-
fetézcové mastné kyseliny. Zbytek je absorbovdno v tenkém stfevé a dile
transportovano do jater. V jatrech je zpracovana podobnou cestou jako D-fruktosa.

Tagatosa je navrZzena jako sladidlo do potravin typu snidafiovych ceredlii, sycenych
a nesycenych nealkoholickych ndpojt, zmrzlin, cukriiské vyrobkll a polev. Lze ji
ovSem aplikovat i do zubnich past.

Vyroba tagatosy muZze probihat riznymi zpiisoby, podle poptivky nebo Cistoty.
Zakladni postup vyroby je produkce z laktosy. Tento proces probiha v nékolika krocich
od zadkladni suroviny aZ po velmi Cistou krystalickou D-tagatosu. Nejprve je laktosa
enzymové hydrolyzovéna laktasou na D-galaktosu a D-glukosu. Frakce D-galaktosy
je prevedena na D-tagatosu L-arabinosoisomerdzou nebo alkalického prostredi
hydroxidu vapenatého ve spojeni s chloridem vapenatym. Timto postupem lze pfipravit
krystalickou tagatosu s Cistotou 99 %. DalS§im postupem vyroby tagatosy je konverze
D-talitolu prostfednictvim bakterii. Z D-altrosy je katalytickou redukci pfipraven
D-talitol, ktery je ddle rychle oxidovdn bakteriemi Acetobacter suboxydans na
D-tagatosu. Takto vyrobend D-tagatosa mé Cistotu v rozmezi 74-85 %.
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Problémem produkce a pramyslové vyroby tagatosy je strdnka finan¢ni. Jinym
problémem, legislativnim, je nedostate¢ny analyticky apardt pro analyzu redlnych
vzorkl obsahujici tagatosu. Z téchto divodu se tagatosa prozatim jako nahradni sladidlo
s prebiotickymi vlastnostmi v mnoha zemich nevyuziva.

Obsahem prezentované price je kritkd pilotni studie moznosti vyuZit kapalinové
chromatografie k separaci modelovych smési jednoduchych sacharidii obsahujicich
tagatosu.

Material a metoda
Analyzované modelové smési jednoduchych sacharidii byly pfipraveny ze sloucenin

uvedenych v Tabulce 1.

Tabulka 1: Informace o sacharidech.

Sacharid Cistota Mr Firma

D-glukosa 99,8 180,16 Penta

D-fruktosa 99.5 180,16 ROTH

sacharosa 99,8 342,30 Lach-Ner spol. s . 0.
D-tagatosa 99,0 180,16 Sigma-Aldrich spol. s r. o

Pro separaci smési sacharidii byly testoviany dvé chromatografické kolony plnéné
odliSnymi sorbenty. Prvni byla kolona C18 Zorbax Carbohydrate, 4,6 mm ID x 250 mm
(5 pm), Agilent Technologie, USA. Jako druhd byla pouzita ionexové kolona Prevail
Carbohydrate ES, 4,6 mm ID x 250 mm (5 pm), Grace Davison Discovery Sciences,
USA.

Teplota kolony v termostatu byla ustdlend na 30°C. Hlavni detekci byl refraktometricky
detektor, jako kontrolni UV-VIS detektor s vinovou délkou 190 nm. VSechny vzorky
byly rozpustény v Cisté demineralizované vod€. Do mobilni fize o sloZeni
acetonitril:demineralizovand voda v objemovém poméru 80:20 byla smés sacharidd,
davkovana v néstfikovém objemu 5 pl. Koncentrace kazdého sacharidu v modelové

smési byla vzdy 1 g.I"". Priitok mobilni faze kolonou byl 1 ml.min™.

Vysledky a diskuze

Na pocitku byla vZdy provedena optimalizace metody pro kazdou kolonu. Vysledkem
byly shodné separacni podminky pro ob€ jiz zminéné kolony. Kritériem pro urceni
vhodnosti kolony byla brdna doba analyzy.

Z vyslednych chromatogram, viz Obrdzek 1, je patrné, Ze na koloné Zorbax je vyslednd
analyza pfili§ dlouhd a s hor§imi separaCnimi parametry. Na ionexové koloné Prevail
byla doba analyzy krat$i s lepSimi parametry. Pro separaci na této koloné byl pouzit
kontrolni UV-VIS detektor, protoZe retencni ¢as D-tagatosy byl velmi blizky mrtvému
¢asu kolony.
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Obrazek 1: Porovndni vyslednych chromatogramti separace smési sacharidi
D-tagatosa (1), D-fruktosa (2), D-glukosa (3) a sacharosa (4).

Zavér:

Tato pilotni studie o moZnosti vyuziti kapalinové chromatografie k separaci smési
sacharidli obsahujici tagatosu byla prozatim provedena se dvémi chromatografickymi
kolonami rtizného typu. Pfi¢emz jako kritérium pro vhodnost dané kolony byla brana
doba kazdé analyzy. Tento poZadavek 1épe splnuje kolona ionexového typu Prevail a Ize
ji doporucit jako kolonu vhodnou pro analyzu a stanoveni tagatosy a jednoduchych
sacharidu.
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Vliv pridavku je¢nych krup na obsah nerozpustné vlakniny a objem
celozrnného peciva

The influence of the addition of peeled barley on the amount of
insoluble dietary fibre and the volume of wholemeal bakery products

EliaSova Martina, O$t'adalova Martina, Caslavkova Petra, Bartl Pavel,
Tremlova Bohuslava
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Summary

This work deals with the influence of the addition of peeled barley on the properties of
wholemeal bakery products which made from three types of wholemeal flour (wholemeal wheat,
spelt and rye flour). Using modified baker's attempt were made wholemeal bakery products with
an addition of 10% and 20% milled peeled barley. Wholemeal bakery products with 80 %
wholemeal flour and 20 % smooth wheat flour were made to compare. The samples were
marked as a controls. For final bakery products, the influence of the addition of peeled barley
on the amount of insoluble dietary fiber and the volume of wholemeal bakery products. The
addition of 20% peeled barley decreased volume (statistically significant p <0.05) of the bakery
products compared to control samples. The volume of wholemeal bread was change according
to increasing concentrations of peeled barley and using flour. The amount of dietary fiber were
decrease after the addition of peeled barley compared to the control.

Keywords: whole meal flavour; barely; fiberback; NIR-spectrofotometry

Uvod

Celozrnné pecivo je dle vyhlasky €. 333/1997 Sb. pro mlynské obilné vyrobky,
téstoviny, pekatské vyrobky a cukriiské vyrobky a tésta definovdno jako pecivo, které
obsahuje nejméné 80 % celozrnnych mouk z celkové hmotnosti mlynskych obilnych
vyrobkil nebo jim odpovidajici mnozZstvi upravenych obalovych Castic z obilky. Obliba
celozrmného peciva se zvysuje u konzumentt, zejména diky vySsimu obsahu vldkniny,
minerdlnich latek ¢i vitamini. VSechny tyto zdravi prospésné latky nalezneme
v obalovych vrstvach obilky, které jsou ujemné mletych mouk odstranoviany. Mezi
zékladni suroviny-pouzivané v pekatské technologii, patii mouka pSeni¢nd (Triticum
aestivum) a Zitna (Secale cereale) o rizném stupni vymleti. Stupen vymleti je definovan
obsahem mineralnich latek. V posledni dob¢ se v trzni siti objevuji vyrobky obsahujici
mouku z pSenice Spaldy. PSenice Spalda (Triticum spelta) je z hlediska chemického
sloZeni podobnd pSenici seté (Triticum aestivum), ale vyznacuje se vySSim obsahem
nutricné vyznamnych latek (Lacko-BartoSovd, Otepka, 2001). Dilezitym ukazatelem
mouk pro vyrobu peliva je pekafskd jakost, kterd je ddna mnoZstvim a jakosti
pSeni¢nych bilkovin, viskoelastickymi vlastnostmi lepku a enzymatickou aktivitou zrna,
jakosti mouk pro pekdrenské pouZiti je pekaisky pokus (Ko¢, 2001). V ndvaznosti na
souCasny trend je znutricniho pohledu vyznamny i obsah hrubé vldkniny (Whole
Grains Conucil pushes action plans to increase whole grain intakes, 2006). V posledni
dobé se do peciva ptidavaji netradi¢ni obilniny, které by mohly zvysit nutri€ni hodnotu
vyrobku. Jednou z potencidlnich ceredlii by mohl byt i jeCmen sety (Hordeum
vulgares). Pro pouZziti je€mene na pekaiské vyrobky i pro pfimou spotiebu je vyznamné,
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Ze se vyuZziva ptiznivého vlivu jecné vldkniny a to zejména ucinné slozky je¢nych B-
glukant na travici systém, na sniZzovani hladiny krevniho cholesterolu a na hladinu
krevni glukézy (Smrz a kol. 2012). Cilem této prace je posoudit vliv je¢nych krup na
objem a obsah hrubé vldkniny celozrnného peciva.

Material a metodika

Pro analyzy byly pouZity 3 celozrnné mouky, pSeni¢nd mouka hladka a jecné kroupy.
Jednalo se o celozrnnou pSenicnou mouku (dile jen CPM), celozrnnou S$paldovou
mouku (dile jen CSM) a celozrnnou Zitnou mouku (ddle jen CZM) spoleénosti PRO-
BIO CR. Je¢né kroupy (Penam, CR) byly pomlety na mouku stejné hrubosti (Mlynek
FOSS Cemotec ™ 1090, Hoganis, Sweden). Pro vyrobu celozrnného peiva jsme
vychazeli z modifikovaného pekatského pokusu firmy Penam a.s. pro celozrnné pecivo.
Tento pekatsky pokus je zaloZena zaloZen na pfimém vedeni tésta (,,zaraz*). Do téchto
celozrmnych mouk byly ptidany semleté je¢né kroupy (Penam, CR) v koncentraci 10 %
a 20 %. Postup je uveden v obrazku €. 1. Rovnéz byly upeceny vzorky z celozrnnych
mouk s ptidavkem 20 % pSeni¢né hladké mouky a oznaceny jako kontrolni. Po upeceni
byl u vSech vzorkt stanoven objem peciva a obsah hrubé vldkniny. Objem peciva byl
stanoven pomoci odmérného vélce metodou s fepnymi seminky. Obsah hrubé vldkniny
byl zjisStovan na piistroji FiberBag (Gerhardt, GmbH & Co, Germany).

Vysledky a diskuze

Vliv na objem peciva md predev§im mnozZstvi a vlastnosti bilkovin. Je vSeobecné
znamo, Ze bilkoviny pSenice jsou v rostlinné fiSi zcela unikétni, protoZe jsou schopny
pfi smiseni vodou navzdjem reagovat pomoci disulfidickych vazeb a tvofit biopolymer
— lepek. Lepek vytvaii wvnitini strukturu (,kostru®) tésta, kterd podmiiuje
technologickou zpracovatelnost tésta a objem peciva. Dal§im parametrem majici vliv na
objem peciva je Skrob. Konkrétné jeho vaznost a poSkozeni Skrobu a v neposledni fadé
také enzymatickd aktivita. Objem peciva je krom¢é mechanické pevnosti tésta ddn
schopnosti mouky konvertovat §krob na cukry, které jsou kvasnicemi zpracovdny na
CO2. Mnozstvi vytvofeného plynu spolecné€ s vlastnostmi tésta tak ovliviiuje mnozZstvi a
velikost bublin ve stfid€ chleba a tim i jeho objem (Sedlacek, 2013). Celozrnné pecivo z
pSeni¢né mouky nabyva vétstho objemu (CPM — 1,64 1, CSM — 1,83 ml) neZ u mouky
7itné (CZM — 0,95 1). Lze konstatovat, e pe¢ivo vyrobené z pieni¢né mouky tvoii
dobie zpracovatelné tésto (dano lepkem a Skrobem) s vysokym objemem peciva (dano
enzymatickou kapacitou a vlastnostmi Skrobu) (Sedlacek, 2013). U peciva vyrobeného
z 7itné mouky byl objem statisticky vyznamné& niZ3i (p<0,05). Zitn4 bilkovina totiZ neni
schopna vytvorit samostatnou prostorovou sit’” jako pSeni¢nd a na vytvoreni struktury
tésta a nasledn¢ objemu peciva se podili skrob a Zitné pentozany (Breslauer, Kalentunc,
2003). Pridavek jecnych krup ve vyrobcich z pSenicné i Spaldové mouky statisticky
vyznamné (p<0,05) sniZil objem peciva. Pricinou malého objemu peciva je nizsi podil
makromolekuldrnich bilkovin v jeCmeni a jejich odlisné vlastnosti neumoZnuji
vytvofeni dostatecné pevné a pruzné bilkovinné struktury tésta, kterd neni schopna
vytvofit tak klenuty vyrobek jako bilkovin pSeni¢nd, jak uvadi Smrz (2012). U peciva z
celozrnné Zitné mouky (dale jen CZP) byl objem také nizi po piidavku je¢nych krup. U
CZP dochézelo k narostu objemu aZ po koncentraci 30 % (je¢nych krup), kde byl
zaznamendn jen o 3,4 % men$i objem peciva neZ u kontrolniho vzorku. Vys$si
koncentrace (nad 30 %) je¢nych krup zptsobila opé&tovného sniZeni objemu u CZP.
Odlisny vliv pfidavku je¢nych krup na objem peciva je i u peciva vyrobeného z CPP a
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celozrnné mouky $paldové (dale jen CSP). U vzorku s ptidavkem 10 % jeénych krup u
CSP pozorovéno sniZeni objemu v porovndni s CPP a to o 12,7 %. Vyrazny pokles je
zaznamendn u CSP s piidavkem 20 % je¢nych krup, kdy se ve srovndni s piidavkem
10 % jecnych krup, objem peciva snizil o 30,4 % a u CPP jen o 3,8 %. Obsah hrubé
vlakniny byl po pifidavku je¢nych krup vyssi. Po ptidavku 20 % jecnych krup byl
celkovy obsah hrubé vlakniny u CPP 4,6 %, CSP 4,3 % au CZP 2,9 %, tedy azo 1 %
vys8i nez u kontrolnich vzorki (80 % celozrnné mouky + 20 % psSeni¢né hladké
mouky). Nepatrn¢ vysSsi obsah hrubé vlakniny byl u vzorki z CPM bez i s ptidavkem
je¢nych krup (20 %) v porovndni se vzorky CSM. Ukazuje se, Ze je¢né kroupy by
mohly zvysit podil hrubé vlakniny v pekatskych vyrobcich, jejich pouZiti v§ak omezuje
niz§i podil makromolekuldrnich bilkovin, které neumoziuji vytvoreni dostatecné pevné
a pruzné bilkovinné struktury tésta jak je tomu v piipad€ peciva vyrobeného z pSenicné
mouky.

Zavér

Z hodnoceni vysledkti peciva vyplyvd, ze ptidavek je¢nych krup zvySuje nutricni
hodnotu celozrnného peciva a to zejména obsah hrubé (nerozpustné) vldkniny. Dalsi
vyhodou je obsah jecnych B-glukani, které maji pifiznivy vliv na sniZeni hladiny
krevniho cholesterolu a jsou povaZovadny za ucinné latky pfi prevenci civilizacnich
onemocnéni. Pfidavkem 20 % semletych je¢nych krup se zvySil obsah hrubé vldkniny
az o 1 %. Pridavek je€nych krup v koncentraci 10 % a 20 % m¢l ve vSech piipadech
negativni vliv na objem pegiva, doglo ke snizeni objemu aZz 0 41 % (SM + 20 % krup)
v porovnani s kontrolou (p<0,05). AvSak nevyhodou piidavku je¢nych krup do
celozrnného peciva je negativni vliv na koneény objem peciva, ktery je jednim
z dilezitych ukazatell jakosti pekafskych vyrobki.
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Tato prace byla feSena v ramci projektu IGA 17/2012/FVHE.
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Posouzeni vliva vybranych prisad na barvu cerealnich pekaiskych
vyrobki

Assessment of the influence of selected ingredients to the color cereal
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Summary

With the growing interest in a healthy lifestyle and nutrition, the production of bakery products
has expanded the number of new species of the cereal bread. This type of bread has a higher
amount of crude fiber, minerals, and has a lower GI, which is very important for a healthy diet
of consumers. The aim of the study was to assess the change in color of the model bakery rye
wholemeal flour, to which were added increasing concentrations of groats. Monitoring of the
color change was chosen due to the fact that color is an important indicator of sensory and has
predictive value in relation to the conventional consumer acceptance of products. To fulfill the
objectives were used image analysis and sensory analysis and the results of these methods were
compared with each other.

Keywords: color of bakery products; instrumental methods; whole rye flour; barley groats

Uvod

Ceredlie vyrazn¢ ovliviiuji vyZivovou bilanci svétové populace a mezi ostatnimi
zeméd€lskymi produkty maji vysadni postaveni. Ceredlni vyrobky hraji ve vyZivé
obyvatel CR velmi vyznamnou roli, a i pfes mirn& stoupajici spotfebu téstovin, maji
rozhodujici podil. Obiloviny (cerealie) patii botanicky mezi traviny (Gramineae) a
témét vSechny zndmé, v souCasné dobé vyuzivané obiloviny se ftadi do celedi
lipnicovitych (Poaceae) [1]. Z nutricniho hlediska Ize obiloviny v potravé povazovat za
dodavatele hlavnich Zivin a energie v podobé sacharidd, bilkovin, mensi casti tukl a
biologicky hodnotnych sloZek jako jsou minerdlni latky a vitaminy. Kromé toho jsou
rovnéz vyznamnym zdrojem latek balastniho charakteru, jako je vldknina, rezistentni
Skrob, které maji ptriznivy vliv na fyziologické funkce travici soustavy a rovnéZ
disponuji vyss§im zastoupenim polyfenoll, lignanl, karotenoidii a flavonoidu [2].
Obecné se v pekarenské vyrobé k vyrobé peciva pouZivaji vyhradné jen dva druhy
mouk — pSenicnd a zitnd. Ostatni druhy (bramborova, kukufi¢nd, ovesnd) se pouZzivaji
ojedinéle [3]. V naSem pramyslu se jako zdkladni surovina pouziva vyhradn¢ mouka
pSeni¢nd a zitnd rizného stupné vymleti. Mouky vymleté z jinych obilnin, luskovin
nebo jinych plodin jsou povazované za piisady (mouka kukuficnd, je€nd, séjovd,
bramborova a dalsi [4, 5]. V rdmci této studie byla pouZzita pro vyrobu modelovych
vzorkll pouZita vysoko vymletd celozrnnd Zitnd mouka s pfisadou jecnych krup ve
form¢é mouky. Vysoko vymletd mouka byla zvolena na zdkladé jejtho piiznivého
vyznamu pro lidskou vyZivu, protoZe obsahuje zachované neskrobové polysacharidy,
které jsou zdkladem vldkniny, jez tvoii dulezitou soucdst potravy a ma piiznivy vliv na
prevenci proti cévnim chorobdm a nddorovym onemocnénim [6]. Vysoko vymilané
tmavé mouky s vysokym obsahem popelovin si zachovavaji také znacny podil vitamint

84



Sekce 1

z ptvodniho zrna. Popeloviny v sobé zahrnuji predevsim dulezité biogenni prvky (P,
Ca, Mg, K, S aj.). [7]. Prospésnd nutri¢ni hodnota je¢mene, jeZ byl pouZit jako piisada,
spo¢ivd v obsahu nékterych vitamint komplexu B, vitaminu E, antioxidanti
a minerdlnich latek, zejména také v pfitomnosti neskrobovych polysacharidi, které
spolecné s ligninem tvoii jeCnou vldkninu s — glukanovou sloZkou, kterd ma
schopnost sniZovat hladinu cholesterolu v krvi [1]. Z vyZivového hlediska lze povazovat
tyto modelové pekatské vyrobky za zdravi prospésné, nicméné lukrativnost vyrobku
zvySuje 1 jeho vzhled. Nejbéznéjsim deskriptorem vzhledu je barva, kterd je stéZejnim
kritériem pro pfijeti vyrobku zdkazniky. Barvu kirky pekatskych vyrobkil vytvareji
predevsim tzv. Maillardovy reakce. Tmavsi vybarveni stfidy maZe byt podporovano
vznikem produktii odvozenych z polysacharidii na bazi Zitnych a jecnych pentosant.
Barvu stiidy mtiZze vyrazné ovlivnit i pouziti dalSich surovin, napt. kukuficné zapary
nebo riznych drcenych semen ¢i koteni [8]. Pro posouzeni zmény byly vybrany dva
zastupci v soucasné dobé pouzivanych metod. Na jedné strané senzorickd analyza, ktera
je zna¢né subjektivni a vypovida o vnimdni barvy vyrobki budoucich konzumentt a na
strané¢ druhé obrazova analyza, kterd poskytuje objektivni vysledky prostfednictvim
pocitacového vidéni barevného systému rgb.

Material a metodika

Testované modelové pekaiské vyrobky byly vyrdabény v laboratornich podminkéch dle
receptury pro ceredlni vyrobky spole¢nosti Penam a.s. K vyrobé modelovych vyrobkt
byla pouZita celozrnnd Zitnd mouka, do které byly pfiddvdny ve stoupajici koncentraci
kroupy ve formé rozemleté mouky. Pro ti¢ely tohoto testovani byly zvoleny koncentrace
ptidavka krup 10 %, 20 %, 30 %, 40 % a 50 %, tj. 40 g, 80 g, 120 g 160 g a 200 g do
400 g celkové hmotnosti pouzitych surovin. V rdmci testovani byla sledovdna barva
pekatskych vyrobk, kterd byla hodnocena senzorickou a obrazovou analyzou.

Senzorickd analyza byla provedena 12 — ti pfedem zaSkolenymi hodnotiteli, kteif
posuzovali barvu klrky a stiidy do dotaznikl, které obsahovaly linedrni profilové
diagramy a bodové stupnice. Diagram byl tvofen 100 mm nestrukturovanou useckou,
kde levy konec znamenal nevyraznou hodnotu daného deskriptoru a pravy konec velmi
intenzivni hodnotu. Hodnoceni intenzity barvy bylo provedeno zaSkrtnutim na uvedené
stupnici k danému deskriptoru. Obrazovd analyza byla provedena v prvni fazi
digitalizaci vzorkt, ktera pfevedla vzorky pekatfskych vyrobkli do digitidlni podoby.
V tomto kroku je nezbytné vybrat vhodny typ osvétleni a dodrzet po celou dobu
standartni svételné podminky, které zamezi vzniku nezddoucich vedlejsich efekti, které
mohou negativnim smérem ovlivnit zpracovini obrazu obrazovou analyzou. Ziskané
snimky byly pofizovany v bezkompresnich formatu.

Programem Adaptive Contrast Control Structure and Object Analyser verze 6.1 (ACC
Sofo, 2002) byla u ziskanych snimkii provedena na zdklad¢ jasu barev pozorovaného
objektu segmentace obrazu, kterd umoZnila oddélit od pozadi snimky pekatskych
vyrobkil nebo-li objekty zdjmu pro nadchazejici kolorimetrickou analyzu.

Kolorimetrie byla hodnocena na zdklad¢ barevného systému rgb, kde byly ziskdny
vypoltem pro jednotlivé barvy tyto hodnoty: Cervend barva h = 0,0000, oranZova

barva h = U,4636, 7lutd barva h = U,/854¢ a zelend barva h = 1,5/U0%. V ramci
hodnoceni barvy byla studie zaméfena i na jeji saturaci, pro kterou plati, Ze pokud
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nabyva hodnoty 0, jednd se pouze o odstin Sedé, pokud nabyva hodnoty 1, jednd se
o barvu s maximdln{ intenzitou.

Vysledky a diskuze

Vysledky senzorického hodnoceni byly statisticky zpracovany a vzdjemn¢ porovnavany
v programu UNISTAT pomoci oboustranného Studentova t — testu (p<0,05). Celkem
hodnotitelé posuzovali 5 modelovych pekaiskych vyrobkd.

Data ziskand analyzou obrazu byla vyhodnocena v programu MiniTab (State College,
Pennsylvania, USA) a zpracovédna ve form¢& margindlnich ¢etnosti pro parametry barvy
a saturace. Celkem bylo touto metodou zpracovano 35 snimku z 5 hodnocenych vzorki
(z kazdého vzorku bylo nafoceno 7 fezl).

Jak je znazornéno v grafu €. 1, senzorickd analyza hodnocenych vzorkl ukézala, Ze

hodnotitelé vnimali nejvySsi intenzitu barvy (77 %) u vyrobkll s ptidavkem 200g
jecnych krup a rovnéz byla vysokd intenzita barvy (68,7 %) pozorovana u piidavku 40

Tvvs

g. Naopak u ptidavku 120 g byla hodnotiteli vyhodnocena nejniZsi intenzita barvy (56,3
%).

Obrazovou analyzou byla u ptfidavku 200 g krup zjiSténa nejvyssi saturace barvy,
z ¢ehoZ vyplyva, Ze se vysledky v této kategorii shoduji se senzorickou analyzou. Druha
nejvyssi saturace byla vSak pozorovdna u pridavku 80 g krup a nejniZsi saturace byla
vyhodnocena u vyrobku s ptidavkem 160 g krup. V téchto kategoriich piidavkil krup do

mouky se tyto metody rozchazeji.

Senzorické hodnoceni pefiva s pridavkem krup
100,00
77,00
80,00 76567
60,75
57,92 ,
60,00 - 56,33
40,00 - W intenzita
barvy
20,00 -
0,00 -+ T T T
40g 80g 120g 160¢g 200 g

Graf 1: Senzorické hodnoceni vyrobki.

Zavér
Ze ziskanych vysledkd lze fici, Ze se zvySujicim se pfidavkem krup do mouky se
zvySuje sytost barvy, coZ bylo prokdzdno shodnymi vysledky ze senzorické a obrazové
analyzy. V piipad¢ zbylych kategorii piidavkl, se tyto metody rozchdzeji, coz je
podnétem pro dal$i zkoumdni a zisk dat, které by mohly zpiesnit citlivost pouZitych
metod.

Podékovani
Tato prace byla feSena v ramci projektu 17/2012/FVHE.
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Comparison of methods for processing samples of soy protein for
fluorescence microscopy

Talandova Michaela, Charousova Zuzana, Pospiech Matej, Tremlova Bohuslava

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita, Brno

Summary

The aim of the study was to prove the methodology for determination of soy protein in meat
products by fluorescence microscopy. Three different procedures were used for preparation of
samples. First one was a classical approach which uses the preparation of paraffin Block with
fixation in formaldehyde. Second procedure uses cryo slices with fixation in acetone. Third
procedure uses cryo slices with fixation in methanol. Developed methodology was validated on
soy protein, which was added to the model samples of meat product.

Keywords: soybeans; fluorescence; allergen

Introduction

The use of soy protein in the food industry is possible due to their excellent nutritional
and technological properties and health benefits (Singh et al., 2008). In the case of meat
products, are soy protein used in emulsified products due to their functional properties,
such as water binding capacity and fat texture formation and emulsifying capability, as
well as organoleptic properties, such as appearance, strength and sectility (belloque, et
al 2002). Soy protein helps improve technological processes used in the production of
meat products and reduce their production costs (Criado et al, 2005). On the other hand,
soy protein classified among the most important allergens. Food allergy is a relatively
rare immune disease (Mills et al 2004). Food allergies affect 6-8% of children and 2%
of adults (Sampson 2002). For this reason, it is necessary to detect soy protein in food.

Materials and Methods

Materials under investigation were model meat products with the addition of 2.5% soy
protein. Prepared samples were processed by three different methods, and these
methods were then compared with each other with regard to the suitability of using
fluorescence microscopy. As stabilizing agents have been used formaldehyde, acetone
and methanol. Procedure for fixation using formaldehyde was carried out by standard
immunohistochemical procedure with the production of paraffin block. For fixation in
acetone, and methanol were used cryo slices. Part of the procedure for the paraffin slices
was dewaxing using xylene. Then cuts were pulled through descending series of
alcohol. After rinsing slides with PBS (5 min), the samples were heated in a citrate
buffer, and subsequently cooled to room temperature. After washing the slides in PBS
for 5 minutes was performed blockade of endogenous peroxidase. This step was
removed in the case of fixation with acetone and methanol. Instead, the sample was
immersed for 5 minutes in fixative reagent. After repeated rinsing with PBS (2 x for 5
min.) samples were placed in a humid chamber, in which the non-specific binding was
blocked with normal goat serum diulent for 30 minutes. Then the biotinyl primary
antibody (anti-soya) was applied on the cuts. Humid chamber was left overnight in the
refrigerator. The next day samples were immersed into a PBS (2 x 5 min.). Then the
samples were again placed in a moist chamber and secondary antibody was applied on
the cuts for 30 min. at a room temperature. This was followed by washing in PBS (2 x 5

88



Sekce 1

min.) and by application of fluorochrome. Texas Red was used as a fluorochrome for all
methods. Then slices were assembled and examined using a fluorescence microscope
Leica type-11307072057/BZ:09 and further processed with software Leica IM 50.

Results and Discussion

Materials under investigation were model meat products with the addition of 2.5% soy
protein. Fluorescent immunohistochemistry was selected as a testing method. For each
approach were investigated nine slices, which were placed on three slides, the procedure
was repeated twice with 10 days between them. Soy protein has been detected based on
its specific structure and further with the help of fluorescence, which was achieved by
using fluorochrome - Texas Red. The results are shown in Table 1.
Immunohistochemical methods are generally based on the reaction between the allergen
and the corresponding labeled antibody. Establishing of the labeled antibody was
evaluated by fluorescence microscope with the appropriate filter. The examination was
based on creation of fluorescent marking, which indicates a positive reaction of antigen
with antibody. Detections of soy protein in preparations can be based on its specific
morphological structure in which soy protein has a characteristic ring shape,
respectively sickle to circular particles (Horn, 1987), see Figure 1.

Figure 1: Soy protein (magnification 200x).

Table 1: Fluorescence intensity at three different fixation.

Parrafin slices Cryo slices — Cryo slices —
methanol aceton
Attempt n. 1 + ++ ++
Attempt n. 2 + ++ +++

Legend: +; ++; +++ = intenzity
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The effect of feeding soybean extract to lactating dairy cows on yield
and composition of milk and fatty acid profile of milk fat
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Summary

The aim of the study was to evaluate the effect of diet supplemented with soybean extract on
vield and composition of milk and milk fatty acid profile. The experiment was carried out on 12
lactating dairy cows (lactation 1 to 5, 26 weeks of lactation) that were divided into 2 groups.
During the experiment cows were fed on a basal diet based on maize silage (30 kg/d), lucerne
hay (3 kg/d) and supplemental mixture (8 kg/d, all as fed basis). Control cows (C) received the
basal diet while experimental animals (S) received the basal diet supplemented daily with 7.5
g’head of 40% soybean extract. The experiment was carried out in the form of cross-over design
and was divided into 2 periods of 10 days (7 days of preliminary period followed by a 3-day
collecting period). DM intake and milk yield did not differ significantly between groups (P >
0.05). Concentration of milk compounds was not affected by the treatment, however daily yield
of lactose was higher in C than in S (P < 0.05). Yield of protein and casein tended to be higher
in C compared to S (P = 0.0782 and P = 0.0777, respectively). Content of individual FA did not
differ significantly between groups (P > 0.05). Total content of short-, medium- and long-chain
FA was not affected by the treatment (P > 0.05) and no differences were observed between
groups in sums of SFA, MUFA, UFA or PUFA (P > 0.05).

Keywords: fatty acids; milk; soybean extract; dairy cows

Introduction

Soybean-derived isoflavones have attracted a lot of attention due to their diverse
pharmacological and antioxidant properties (e.g. Hirano et al., 1989, Wong et al., 1998,
Chiechi, 1999). Although the most important sources of isoflavones in human diet are
soy and soy-based foods (Wang and Murphy, 1994), recent studies suggest (e.g.
Mustonen et al., 2009; Steinshamn et al., 2008) that bovine milk can be considered as a
potential dietary source of isoflavones for human as well. There are two major sources
of phytoestrogens commonly used in the nutrition of lactating dairy cows, red clover
and soy. After feeding clover based feedstuffs (silages, pasture, i.e. roughage) marked
levels of isoflavones are reported in bovine milk (e.g. Mustonen et al., 2009) in
comparison to soybean based products (soybean meal, extruded full-fat soya, i.e.
compound feedstuffs) where concentrations of isoflavones in milk are relatively low
(e.g. Kiizova et al., 2011). However, there are other products, such us soybean extracts
with 40 or 90 % of isoflavones that could be used as a supplement to diets of lactating
dairy cows with the aim to enhance concentrations of isoflavones in milk without
negative effect on animal performance. Thus the objective of the study was to evaluate the
effect of diets supplemented with soybean extract on yield and composition of milk and milk
fatty acid profile.

Material and Methods

The experiment was carried out on 12 lactating dairy cows (lactation 1 to 5, 26 weeks of
lactation) that were divided into 2 groups. During the experiment cows were fed on a
basal diet based on maize silage (30 kg/d), lucerne hay (3 kg/d) and supplemental
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mixture (8 kg/d, all as fed basis). Control cows (C) received the basal diets while
experimental animals (S) received the basal diet supplemented daily with 7.5 g/head of
40% soybean extract. The experiment was carried out in the form of cross-over design
and was divided into 2 periods of 10 days (7 days of preliminary period followed by a
3-day collecting period).

Feed intake was monitored daily. In each period samples of individual feedstuffs were
taken for the determination of chemical composition. Content of dry matter (DM), crude
protein (CP), crude fiber (CF), ash and fat were estimated according to AOAC (1984).
Neutral detergent fiber (NDF, with oi-amylase) was estimated according to Van Soest et
al. (1991), ash-free acid detergent fiber (ADF) was estimated according to Goering and
Van Soest (1970).

Cows were milked twice a day (5.00 and 16.00 h). Milk yield was recorded at each
milking. During the collecting period, samples of milk were taken from each milking.
Samples for determination of basic constituents were conserved by 2-bromo-2-
nitropropane-1.3-diol (Bronopol; D&F Control Systems, Inc. USA), cooled to the 6 °C
and analysed by infrared analyser (Bentley Instruments 2000, Bentley Instruments Inc.,
USA). FA profile was determined using a gas chromatograph HP 4890D (Hewlett-
Packard, USA) with capillary column DB-23 (60 m x 0.25 mm X 0.25 pm). The
column was held at 100 °C for 3 min after injection, the temperature was programmed
at 10 °C/min to 170 °C, then the temperature was programmed at 4 °C/min to 230 °C
and held at 250 °C for 15 min, then the temperature was programmed at 5 °C/min to
250 °C. The injector and detector temperature was 270 °C and 280 °C, respectively.
Nitrogen was used as a carrier gas. FAMEs were detected with the flame ionisation
detector (FID) using external standards of FA Supelco 37 component FAME Mix
(Supelco, USA) and linoleic acid conjugated methyl ester (Sigma-Aldrich, Germany).

Data presented in this study are preliminary, calculated for 7 animals in each period and
as a mean from 3 days of sampling. Data obtained in the experiment were analysed
using the GLM procedure of the Statgraphics 7.0 package (Manugistics Inc. and
Statistical Graphics Corporation, Rockville, Maryland, USA) using multi-factorial
analysis of variance.

Results and Discussion
Results presented herein are a part of study focused on the effect of various sources of
soybean-derived isoflavones on lactating performance of dairy cows.

The DM intake and yield and composition of milk are shown in Table 1. DM intake did
not differ significantly between groups (P > 0.05). Milk yield tended to be higher in C
in comparison to S (P = 0.0575). Concentration of milk compounds was not affected by
the treatment, however daily yield of lactose was higher in C than in S (P < 0.05). Yield
of protein and casein tended to be higher in C compared to S (P = 0.0782 and P =
0.0777, respectively).

The FA profile of milk fat is shown in Table 2. Content of individual FA did not differ
significantly between groups (P > 0.05). Total content of short-, medium- and long-
chain FA was not affected by the treatment (P > 0.05). No differences were observed
between groups in sums of SFA, MUFA, UFA or PUFA (P > 0.05). There are no
similar studies like ours, because our dairy cows were fed only with soybean extract.
However, studies with various soybean feeding compounds (recently e.g. Tfinicty,
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2009, Ktizovd, 2011a,b) reported higher milk yield and changes in milk composition
contrary to our study.

Table 1: Dry matter intake and yield and composition of milk of cows fed either control
(C) or experimental diet supplemented with soybean extract (S).

Units C S SEM
Dry matter intake kg/d 18.5 18.5 0.01
Milk yield kg/d 23.90 23.08 0.236
Fat g/100 g 3.64 3.60 0.181
Protein g/100 g 3.26 3.18 0.038
Casein 2/100 g 2.57 2.49 0.043
Lactose g/100 g 4.72 4.72 0.019
Daily yield of milk components
Fat kg/d 0.88 0.83 0.046
Protein kg/d 0.79 0.73 0.015
Casein kg/d 0.61 0.57 0.013
Lactose kg/d 1.13%* 1.09%* 0.099

*P <0.05

Table 2: Profile of selected FA (%) of milk fat of cows fed either control (C) or
experimental diet supplemented with soybean extract (S).

C S SEM
C4:0 1.14 1.20 0.078
C6:0 0.88 1.08 0.103
C8:0 0.57 0.73 0.072
C 10:0 1.60 2.01 0.186
C12:0 2.37 2.91 0.240
C 16:0 34.81 34.86 1.325
C 18:0 14.72 12.91 0.810
C 18:1n9 24.45 23.59 1.120
C 18:2 n6t 2.87 1.90 0.697
C 18:2 n6¢c 1.22 2.08 0.528
Sum of: '
saturated FA 68.32 68.89 0.864
monounsaturated FA 27.22 26.54 0.994
polyunsaturated FA 4.47 4.47 0.214
unsaturated FA 31.69 31.01 0.855
short-chain (C4 — C12) 6.57 7.94 0.615
medium-chain (C14-C16) 49.56 50.80 1.790
long-chain (C18 and more) 43.88 41.16 1.468

ISums of FA include also minor fatty acids not given in the table (C11:0, C13:0, C14:0, C14:1, C15:0,
C16:1,C17:0, C17:1, C18:3 n3, C20:0, C20:1, C20:2, C20:3 n6, C20:3 n3, C20:4n6, C20:5 n3, C21:0,
C22:0, C22:1 n9, C22:2, C23:0, C24:0 and C24:1)
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Conclusion

Using 40% soybean isoflavones extract as a supplement in the diet did not affect
lactational performance of dairy cows. As expected, there were no changes in the fatty
acids profile of milk fat.
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Porovnanie vplyvu parenteralnej aplikacie Selénu u dojnic a jalovic
pocas peripartalneho obdobia

Comparison of effect the parenteral application of Selenium near dairy
and primipary cows during periparturition period
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Summary

This study focuses about effect of parenteral administration of Selenium (Se) on the
concentration Se and the activity of glutathione peroxidase (GPx) in blood of dairy and
primipary cows before and after parturition. From 120 holstein cows in a two — four lactation-
gestation cycle and from 40 holstein primipary cows were randomly selected control group and
experimental group (in every group were 10 cows ). All cows were fed with the diet containing
only 0.1 mg of Se per kg. The blood samples from vena jugularis were collected approximately
12 days before calving (control sampling),3 days after calving, approx. 12 days and approx. 22
days after calving. The same day after control sampling were injected subcutaneus in
experimental group Selevit inj. a. u. v. at the doses of Se 44 mg/cow. The changes on the
concentration of Se and in blood of dairy cow's group were observed on to 3 and 12 days after
calving in comparing with control group. The changes on activity of GPx in blood primipary
cows were on 3 day in comparing with control group.

Keywords: Selenium, glutathione peroxidase; dairy cows; primipary cows

Uvod

Medzi preventivne opatrenia zniZujice chorobnost’ krdv a vyskyt mastitid pocas
jednotlivych faz laktacie patri aj vyZiva vyvdZzenou kfmnou davkou, ktord zabezpecuje
optimalny metabolizmus a podporuje prirodzené obranné mechanizmy mliecnej Zl'azy.
Medzi najucinnejSie antioxidacné nutrienty, ktoré su cCasto deficientné v kifmnych
zmesiach, patria zldceniny selénu (Se) a vitaminu E (vit.E). AvSak aj dostato¢nd,
pripadne zvySend suplementicia Se a vit. E, v kimnej davke len pomaly ovplyviluje
zvySovanie ich plazmatickych koncentricii. Injek¢nd aplikdcia Se a vitaminu E je
povazovana za najvhodnejSie rieSenie v pripadoch, ked sa perordlnou suplementiciou
nedari eliminovat’ zniZeni koncentrdciu Se a a-tokoferolu v krvnej plazme pocas
peripartilneho obdobia (Pavlata a i, 2001).

Ciel'om prace bolo sledovat’ vplyv jednordzovej parenterdlnej aplikacie Selevitu a. u. v.
dojniciam a jaloviciam v obdobi 12. dni pred pérodom na zmeny koncentricie Se
v krvnom sére a aktivity GPx v krvi dojnic pocas peripartalneho obdobia.

Material a metody

Zo stada holStajnskych dojnic o priemernom pocte 120 kusov a holStajnskych jalovic 40
kusov, vol'ne ustajnenych, boli ndhodne vybrané tri skupiny dojnic a jalovic (kazdd
skupinu tvorilo 10 kusov), ktoré boli v poslednej faze gravidity. Na 12. denl pred
ocakdvanym pdrodom bola odobratd krv vSetkym vybranym dojniciam a jaloviciam
(5ml) z vena jugularis do heparinizovanych skimaviek, (Gama, Ceské Budejovice,
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Czech Republic) a krvné sérum z odobratej krvi sa ziskalo jej sedimentdciou pri izbovej
teplote po dobu 20 min. a ndslednej centrifugicii pri 3000 ot. po€as 15 min. Vsetky
vzorky boli uskladnené pri -54 °C do analyzy. Po vlhkej mineralizacii vzoriek krvného
séra v mikrovlnnej rdre (Perkin Elmer, LS 1200, Massachusetts, USA), bola
koncentracia selénu stanovovana podla Bax et kol. (1986) atdmovym absorpénym
spektrometrom (Perkin Elmer, Zeman 4000). Aktivita GPx v krvi bola stanovena
pomocou kitov Glutathione peroxidase assay kit (Randox-Ransel, UK) podla Paglia
et Valentine (1967). Nasledne bol prvej skupine dojnic a jalovic subkutidnne
jednorazovo podany Selevit inj. a. u. v. (Biotika a.s., Slovakia) a to v davke 22 ml/ks.
Druhej skupine dojnic a jalovic bol podany ten isty preparit o polovicnej davke 11
ml/ks. Tretia kontrolna skupina dojnic a jalovic spolu s ostatnymi skupinami dostdvala
kfmnu davku s obsahom selénu do 0,1 mg/kg suSiny bez parenterdlnej aplikicie
injek¢nych pripravkov. V jednotlivych intervaloch po poérode (3 dni, 12 dni a 22 dni)
bola tym istym sposobom odobratd krv vSetkym skupindm dojnic a jalovic ako pocas
prvého odberu pred po6rodom a boli stanovené jednotlivé analyzy. Ziskané vysledky
boli Statisticky vyhodnotené podla ANOVA testu. Jednocestnou Anovou (one-way
Anova) pouZzitim Dunettovho post testu boli porovnavané priemerné hodnoty obsahu Se
a aktivity GPx v krvi prvej a druhej skupiny oproti kontrolnej skupine dojnic a jalovic.
Pomocou Tukey post testu boli porovndvané jednotlivé skupiny dojnic a jalovic
navzdjom. Signifikantné zmeny boli vyhodnotené ako P<0,05. Vysledky v tabulkach su
udédvané v priemernych hodnotdch spolu s vyjadrenim smerodajnych odchylok.

Vysledky

V porovnani s kontrolnou skupinou, po parenterdlnom podani Selevitu a. u. v. na 12.
den pred pérodom bola zaznamenand vyssia koncentracia Se v krvnom sére dojnic v S1
skupine a to na 3. al2. den po pdrode. U jalovic bola zvySend koncentracia Se v krvnom
sére na 3. deti po podrode v porovnani s kontrolnou skupinou. Porovndvanim skupin
dojnic a jalovic boli zaznamenané vysSie koncentrdcie Se v krvnom sére v skupine
dojnic S1 na 12 deti oproti skupine jalovic S1.

Tabulka 1: Vplyv parenterdlnej aplikdcie Selevitu a. u. v. dojniciam a jaloviciam na
koncentracie Se (umol.l'l) v krvnom sére pocas peripartdlneho obdobia.

Kontrolna sk. Skupina s davkou Skupina s davkou
Obdobie 11 ml/ks 22 ml/ks

C doj. C jal. S2 doj. S2 jal. S1 doj. S1 jal.

- 0.78 0.82 0.77 0.80 0.82 0.83

12 deii pr. p. +0.099 +0.064 +0.071 +0.151 +0.094 +0.079
. 0.77% 0.88* 0.89 0.90 1.02"° 1.04°

3 deii po p. +0.077 £0.071 £0.110 +0.152 +0.123 +0.09
. 0.79° 0.84 0.86 0.84 1.01"° 0.85"

12 deii po p. 0.079 +0.062 +0.051 +0.120 +0.136 +0.099
" 0.82 0.79 0.78 0.80 0.85 0.85

22 deii po p. +0.057 £0.05 £0.091 +0.041 £0.165 +0.085

S1,S2 doj. — dojnice, J1, J2 jal. - jalovice, C doj.— kontrolna skupina dojnic bez parenterdlnej aplikacie, C
jal. - kontrolna skupina jalovic bez parenterélnej aplikicie, pr. p. — pred pérodom, po p. — po pdrode.
a,b,e,f - P<0,05.

Aktivita GPx v porovnani s kontrolnou skupinou, po parenterdlnom podani Selevitu a.

u. v. pred porodom bola vysSia v krvi dojnic a jalovic (S1 doj. a S1 jal.) na 3 denl po
porode. Porovndvanim skupin dojnic a jalovic navzdjom, nebola zaznamenand zvySend
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aktivita GPx. V skupindch S2 doj. S2 jal., s polovicnou davkou Selevitu a.u.v. sme
nezaznamenali zvySenu aktivitu GPx pocas celého sledovaného obdobia.

Tabulka 2: Vplyv parenterlnej aplikdcie Selevitu a. u. v. na aktivitu GPx (pkat.™)
v krvi dojnic a jalovic pocas peripartdlneho obdobia.

Obdobie Kontrolni sk. Skupﬂﬁl/‘}?kou Skupzigﬁu(}?kou

C doj. C jal. S2doj. | S2jal. | Sl doj. S1 jal.
deipr.p. | T03 | D00 | The | M | D | e
3deipop. | OSLE | GBS | L0 | SieT | s | W
deiipop. | 75 | TRIE L TOT | ThD L e | S
naeipop. | 120 | T | DR ]S L Sl | I

S1,S2 doj. — dojnice, J1, J2 jal. - jalovice, C doj.— kontrolna skupina dojnic bez parenterdlnej aplikacie, C
jal. - kontrolna skupina jalovic bez parenterdlnej aplikdcie, pr. p. — pred pdrodom, po p. — po porode.
a,b,e,f - P<0,05.

Diskusia a zaver

Pavlata et al. (2002) doporucuje okrem stanovovania Se v kimnej ddvke a v krvi dojnic
aj diagnostické stanovenie aktivity GPx, ktord zabezpecuje antioxidacnd ochranu najmi
v cytozole buniek. TaktieZ ur€il hraniné limity aktivity GPx, ktoré zodpovedaju
deficiencii Se ako jej hlavnej integrdlnej zlozky. Aktivitu GPx pod 470 pkat.l'1
vyhodnotili ako nedostato¢nd a hodnoty v rozpiti 470 — 600 pkat.l’1 hodnotili ako
hrani¢né pre troven zdsobovania organizmu Se. Za dostato¢nd Uroven zdsobovania
organizmu Se poklad4 hodnoty aktivity GPx nad 600 pkat—l’l. Po parenterélnej aplikacii
Selevitu sa v obidvoch skupindch (S1 doj. a S2 jal.) zvysili nielen koncentricie Se
v krvnom sére ale aj aktivita GPx a to najme na 3. defi po porode.

Moézeme konStatovat, Ze parenterdlna aplikdcia syntetickych foriem Se dojniciam
a jaloviciam pocas peripartdlneho obdobia je jednym zo spdsobov ako sa vyhnit ich
deficitu z kfmnej davky a tym zabezpecit' dostatoni koncentrdciu Se a aktivitu GPx
v krvi.
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Summary

The aim of our study was to define the profile of FA in muscles of alectoris chukar and its
comparison between the breast and thigh muscles. In the age of 90 days we randomly selected
10 individuals of chukar partridge for further analysis of fatty acids. The concentration of fatty
acids was determined by gas chromatograph GC 2010 - Shimadzu Inc. The contents of FA were
determined as the ratio of total FA. Our results suggest that fat of partridges in thigh muscle
contained generally a higher content of SFA and MUFA as compared to breast muscle. On the
other hand a higher content of of MUFA was found in the breast muscle, specifically for
C20:5n3, C22:6n3 and C22:5n3. The obtained results of our study clarify findings about the
quality of partridge meat with respect to human nutrition.

Keywords: fatty acids, breast and thigh muscle; chukar partridge

Introduction

Recently, the content of saturated (SFA) and unsaturated fatty acids (UFA), both in their
mutual ratios and specific content of particular fatty acids (FA) is widely observed
(Zevenbergen et al., 2009). Saturated fatty acids (SFA) and trans-fatty acids increase the
concentration of plasma cholesterol and the risk of coronary heart-disease, while
monounsaturated (MUFA) and polyunsaturated fatty acids (PUFA) have an opposite
effect (Hu et al., 1997).

Fatty acids (FA) of pheasant muscles and of other game have been dealt e.g. by
Nuernberg et al. (2011). These authors found that FA content between wild and reared
pheasants significantly differed, whereas large differences were mainly found among
other wild living species. Moreover, Zapletal et al. (2010) point out a higher proportion
of UFA in meat from pheasants. The aim of our study was to define the profile of FA in
muscles of alectoris chukar and its comparison between the breast and thigh muscles.

Material and Methods

The experimental birds were 10 chukar partridges (Alectoris Chukar). The selected
birds were reared in JinaCovice pheasantry of the University of Veterinary and
Pharmaceutical Sciences Brno, while the same housing system and nutrition were used
for all birds. In the age of 90 days we randomly selected 10 individuals of chukar
partridge for further analysis of fatty acids. The concentration of fatty acids was
determined by gas chromatograph GC 2010 - Shimadzu Inc. The contents of particular
FA were determined as the ratio of total FA (expressed in %). Within SFA were
identified C6:0, C8:0, C10:0, C12:0, C14:0, C16:0, C17:0, C18:0, C20:0, and C22:0.
Into the MUFA belong n-9 FA that containing one double bond in its molecule. In
intramuscular fat were identified follow n-9 FA: C14:1, C16:1, C17:1, C18:1n9t +
C18:1n9¢, C20:1n9, C22:1n9, and C24:1. As for n-6 PUFA, we identified C18:2n6c¢ +
C18:2n6t, C18:3n6, C20:2n6, C20:3n6, C20:4n6, and C22:4n6. Concerning n-3
PUFA, the 4 follows FA were determined C18:3n3, C20:5n3, C22:6n3 a C22:5n3. For
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the statistical evaluation we used statistical software Unistat CZ, version 5.6 (2005).
Values for particular determined FA are in tables stated as mean (x) and its standard
deviation (sd). Differences were considered significant, if P < 0.05; whereas P < 0.01
showing a high statistical difference.

Results and Discussion

The content of SFA in fat of breast and thigh muscles is shown in Table 1. From the
mentioned table is clear that there are differences in the composition of fat between the
breast and thigh muscles. The fat of thigh meat contained significantly higher contents
of C12:0, C14:0 and C17:0 in comparison with breast meat.

Table 1: The differences in content of SFA between breast and thigh muscle (P < 0.05
Ab).

SFA C6:0 C8:0 C10:0 C12:0 C14:0
breast 0,0088 0,0018 0,0041 0,0141% 0,28214
thigh 0,0065 0,0012 0,0047 0,0182° 0,3796°
SFA C16:0 C17:0 C18:0 C20:0 C22:0
breast 10,5205 0,1322% 4,2504 0,0435 0,0129
thigh 11,9508 0,1593° 4,6047 0,0476 0,0129

Results for the contents of particular MUFA in the breast and thigh muscle are stated in
Table 2. The mentioned table shows a higher content of MUFA in the thigh muscle as
compared to the breast muscle. The fat in the thigh meat had a significantly higher
content of C17:1 and C20:1n9 than in the breast meat.

Table 2: The differences in content of MUFA in breast and thigh muscle (P <0.05 Ab).

MUFA Ci14:1 C16:1 C17:1 C18:1n9t C20:1n9 C22:1n9 C24:1
breast 0,0535 3,1040 0,0311% 13,8682  0,1399" 0,0106  0,0341
thigh 0,0723 11,8240 0,0453° 17,2660 0,1786" 0,0094  0,0241

Results for the contents of n-6 PUFA are shown in Table 3. Most of the n-6 PUFA
represented FA was C18:2n6c. Its content was significantly higher in the thigh muscle.
A significantly higher content was confirmed also for C18:3n6 in thigh meat. The
second most represented FA of this group was C20:4n6, which by contrast was higher
in breast meat.

Table 3: The differences in content of PUFA n-6 in fat in breast and thigh muscle (P <
0,01 AB, P<0,05 ab).
PUFAn-6 C18:2n6c C18:3n6 C20:2n6 C20:3n6 C20:4n6 C22:4n6

breast 6,1267%  0,0558"  0,0570 0,0623  3,4183%  0,2844
thigh 8,1441%  0,0705®  0,0623 0,0541 1,6765°  0,2092

Values for n-3 PUFA are presented in Table 4. Fat of the breast muscle was
characterized by the significantly higher proportion of C22:6n3 and C22:5n3. In
contrast, the fat of the thigh muscle contained a significantly higher presence of
C18:3n3.
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Table 4: Differences in the content of PUFA n-3 in the fat of breast and thigh muscle (P
<0.01 AB, P<0.05 ab).

PUFA n-3 C18:3n3 C20:5n3 C22:6n3 C22:5n3
breast 0,2509 0,0335 1,0060 0,4742
thigh 0,3649 0,0182 0,3925 0,1692

A higher content of the SFA was detected in the fat of thigh muscles, namely C12:0,
C14:0, and C17:0. The most represented MUFA in fat of breast and thigh muscles was
C18:1n9t, when its content was higher in thigh muscle. The most represented fatty
PUFA n-6 was C18:2n6c, whereas its content was higher in thigh muscle as compared
to breast muscle. The same results are also reported by Nuernberg et al. (2011). The
second most represented PUFA was C20:4n6, which was higher in the breast muscle as
compared to the thigh muscle. By contrast, Nuernberg et al. (2011) found its higher
content in the thigh muscle than in the breast muscle.

In general, our results are in accordance with findings of Strakova et al. (2010), who
state that the fat content is low in muscles of alectoris chukar and moreover it contains a
high proportion of n-3 PUFA and good ratio of n-6 PUFA.

Conclusion

Our results suggest that fat of partridges in thigh muscle contained generally a higher
content of SFA and MUFA as compared to breast muscle. On the other hand a higher
content of MUFA was found in the breast muscle, specifically for C20:5n3, C22:6n3
and C22:5n3. The obtained results clarify findings about the quality of partridge meat
with respect to human nutrition.
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Summary

Free-ranging birds are certainly exposed to multiple stressors with synergistic, additive or
independent actions. Pharmaceuticals and heavy metals such as diclofenac and lead,
respectively, have been identified as environmental contaminants toxic to birds. Metal toxicity is
related to their oxidative state and reactivity. It is sugegested that metal-induced oxidative
stress is responsible for the toxic effects of heavy metals. We evaluating parameteres of
oxidative stress caused by lead and veterinary drugs exposure.

Keywords: oxidative stress; non-steroidal anti-inflammatory druha; lead; antioxidant defence

Introduction

Oxidative stress can be defined as an imbalance between antioxidant defence and the
production of reactive oxygen species. The defence is overcome by radical formation
causing oxidative damage to biomolecules (Halliwell and Gutteridge, 2007). Metals can
cause oxidative stress by increasing the formation of reactive oxygen species (ROS).
Antioxidants are then incapable of defence against growing amounts of free radicals
(Koivula and Eeva, 2010). Free radicals are chemical species with a single unpaired
electron, which is highly reactive as it seeks to pair with a new free electron ( Bashan et
al., 2009). In this review, we studied how metal pollution combinaed with
pharmaceutical pollution is related to oxidative stress in birds.

Materials and Methods

A total of 40 Japanese quails (Coturnix coturnix japonica) at the age of 2 months and
average weight of 180g were on a random basis divided into four experimental groups
of 10 specimens (i.e., control, diclofenac, lead, and lead+diclofenac exposures). Six lead
shots in the total weight of 1.5 grams were inserted into the crop on day O of the
experiment, while a total of 5 mg/kg of diclofenac administered intramuscularly were
divided into treatments on days O and 5. Group responses were compared using
haematology and biochemistry after 10 days.

Results and Discussion

We studied hepatic lipid peroxidation measured as an increase in thiobarbituric acid
reactive substances (TBARS). In Figure 1. we can see TBARS concentrations in brain.
In the group exposed to lead are statistically significant higher hepatic TBARS
concentrations. It confirms the lead-induced oxidative stress.

Conclusions

In our experiment we studied toxic effects of heavy metals and pharmaceuticals in birds,
primarily we analyzed effects on parameters of oxidative stress. Established data prove
that heavy metals, such a lead a and pharmaceuticals, such a diclofenac, are important
contaminants, which are responsible for oxidative damage in biomoleculs.
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Figure 1: TBARS concentrations in brain.

Aknowledgements
The study was financially supported by the project IGA VFU Brno.

References

HALLIWELL, B., GUTTERIDGE, J., Free radicals in Biology and Medicine, 2007, Oxford
University Press, fourth ed.

KOIVULA, M. J., EEVA, T.: Metal-reduced oxidative stress in birds, Environmental Pollution,
vol. 158, p. 2359-2370, 2010.

BASHAN N., KOVSAN, J., KACHKO, H., RUDICH, A.: Positive and Negative Regulation of
Insulin Signaling by Reactive Oxygen and Nitrogen Species, Physiologica Reviewes, vol. 89,
no. 1, pp. 27-71, 2009.

OZBEK, E.: Induction of Oxidative Stress in Kidney, International journal of Nephrology, vol.
2012, 9 pages.

Contact address: Jitka Osickovd, Mgr., Ustav veterindrni ekologie a ochrany Zivotniho
prostiedi, FVHE VFU Brno, Palackého 1-3, 612 42 Brno, osickovaj@vfu.cz

106



Sekce 3

Vliv tézkych kovii na embryonalni vyvoj u ptaki a lihnivost kuiat
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Summary

Birds are an important part of the landscape and therefore, any damage to bird populations
caused by an environmental pollutants and pesticides is considered as an indicator of
environmental disturbance. Environmental pollution may lead to adverse effects on
reproduction of exposed birds and leads to disturbance of physiological processes at many
levels. There is a direct effect on both the adult and the embryo. Effects on embryos include
mortality or reduced hatchability, as well as cachexia and teratogenic effects. Within adult
birds, the negative effects of these pollutants manifested acute mortality, sublethal stress,
reduced fertility and ability to produce an egg, egg shell thinning and disrupted incubation.

Keywords: heavy metals; kadmium; zinc; avian embryo; birds

Uvod

K polutantim, které maji nepfiznivy vliv na ptaci populace, patii kromé
organochlorovych pesticidil a jinych prumyslovych znecistujicich latek také t€zké kovy
(Fry, 1995). Zatimco ob¢ ptaci pohlavi se zbavuji tézkych kovi skrze exkreci a depozici
do peii, samice jsou navic schopné oproti samctiim eliminovat téZké kovy do obsahu
vajec, coz miZe ohrozit ptac¢i embryo (Burger, 1994; Finkelstein et al., 2010). Mezi
zastupce tézkych kovl nalezené ve vaje¢ném obsahu patii olovo, kadmium, rtut’, selen,
mangan a chrom (Burger, 1994). Hypotézou tohoto projektu je, Ze expozice ptacich
populaci téZkym kovim mda za ndsledek jejich eliminaci do ptacich embryi a tim
zptisobuje vznik embryondlnich vyvojovych vad, dalSich anomalif a mortalit.

Material a metodika

Do pokusu byla zafazena oplozend slepi¢i vejce. Pro kazdy dil¢i experiment byly
vytvofeny tfi experimentdlni skupiny a dv€ skupiny kontrolni. Expozice kadmiu a
zinku byla provedena aplikaci tif riznych koncentraci zkoumané latky do vajec z kazdé
skupiny. V piipadé aplikace kadmia se jednalo o davky: 0,05 mg/kg (2,5 pg/vejce), 0,1
mg/kg (5 pg/vejce), 0,5 mg/kg (25 pg/vejce). U zinku se jednalo o davky: 5 mg/kg (250
ng/vejce), 10 mg/kg (500 pg/vejce), 50 mg/kg (2,5 mg/vejce). Ctvrtd kontrolni skupina
zustala vzdy bez zkoumané latky a pata kontrolni skupina byla navrtana a probéhla u ni
simulace aplikace toxikantu do vajicka. Po aplikaci latek byla vejce umisténa do
inkubétoru. Nasledn¢ dochézelo k jejich prosvécovani, u vyvijejicich se zarodkl byla
meétena tepova frekvence. U neZivotaschopnych vajec nebo vajec nevylihnutych po
ukonceni inkubace bylo provedeno otevieni, posouzeni patologickych ndlezi a
fotodokumentace. Vylihnutd kufata byla zvdZena a ndsledné utracena. Byly od nich
odebrdny vzorky tkdni (mozek, srdce, ledviny, jitra a stehenni kost) pro méfeni
parametr oxidativniho stresu a stanoveni hladiny téZzkych kovi, dile byly odebirany
také vzorky na histopatologii.
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Vysledky a diskuze

Efekt lthnuti u i riznych koncentraci kadmia (od nejniz$i po nejvyssi) byl 50, 80 a
30%. U tii riznych koncentraci zinku (od nejniZsi po nejvyssi) byl efekt lihnuti 65, 65 a
45%. U kontrol byla lihnivost zjiSt€éna na hodnoty 81% (s aplikaci fyziologického
roztoku) a 77% (bez aplikace). Nasledujici graf zobrazuje rozdily v srdecni frekvenci

experimentalnich a kontrolnich skupin 13. den inkubace.
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Graf 1: Srde¢ni frekvence 13. den inkubace.

Zavér

V experimentu jsme sledovali tc¢inky tézkych kovil (kadmia a zinku) na embryondlni
vyvoj u ptdka a lthnivost kufat. Béhem naseho pokusu byly ziskdny vysledky tykajici se
toxicity tézkych kovl pro ptaky. Zjistili jsme, Ze t€zké kovy ve vejci v zdvislosti na
koncentraci/ddvce, ovlivnili vyvoj ptaciho embrya a zptisobily snizeni lthnivosti.
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Influence of selected platinum metals on content of phytochelatins in
pea plants (Pisum sativum L.) and maize (Zea mays L.)

Mikulaskova Hana, Némcova Barbora, Beklova Miroslava

Faculty of Veterinary Hygiene and Ecology, University of Veterinary and Pharmaceutical Sciences, Brno

Summary

The aim of present study is monitoring of the impact of platinum (Pt) on the amount of
phytochelatins in pea plants (Pisum sativum L.) and maize (Zea mays L.), which are an
important part of the food chain. In the experiment, seeds of plants were exposed to different
concentrations of platinum ions (0, 5, 10, 25, 50, 100 umol/l) for 8 and 12 days. Phytochelatins
were determined using high-performance liquid chromatography with electrochemical detection
(HPLC-ED). Measured values shows difference of phytochelatins content not only in individual
plants, but also in aerial and root parts of plants.

Keywords: platinum group metals; Zea mays L.; Pisum sativum L.; phytochelatins

Introduction

Platinum group metals (Pt, Pd, Rh) are currently one of the frequently discussed
environmental pollutants that are getting in to the environment mostly from automotive
catalysts, in which the substance as an active catalyst uses a mixture of platinum metals,
especially Pt, Pd, Rh. The combination of oxidation-reduction reactions and high
temperatures causes emission of these metals into the environment (Sikorova et al.,
2011). Platinum group metals are release into the environment to some extent also from
hospital and industrial waste (Ravindra et al., 2004; Kummerer et al., 1997). Due to the
good solubility of the platinum metals in water, certain compounds of these metals may
get into the food chain and the human body (Dubiella-Jackowska et al., 2009).

To assess levels of environmental pollution by dangerous substances ecotoxicological
tests should be extended to include chemical analyzes.

Material and Methods

Seeds of pea (Pisum sativum L.) and maize (Zea mays L.) were used to determine the
effects of platinum (Pt). The seeds were exposed to PtCly at concentrations of 0, 5, 10,
25, 50 and 100 pM. For each variant were selected 100 seeds, which were placed on
plates, covered with cellulose and left to germinate. The ends of cellulose were dipped
in vessels with solution with different metal concentrations in volume 300 ml.
Subsequently, the seeds sprouted in the culture box for 8 and 12 days in the dark at 25 °
C and humidity of 60%. In the 8 and 12 day of the experiment the harvested germs were
carried out and metrics parameters (length, weight, dry weight) and electrochemical
markers (GSH, GSSH) of aboveground and root parts were observed.

Chromatographic analysis was determined using ,High performance liquid
chromatography with electrochemical detection (HPLC-ED). HPLC-ED system
consisted of two solvent delivery pumps operating in the range of 0.001-9.999 mL.min-
1 (Model 582 ESA Inc., Chelmsford, MA), Zorbax eclipse AAA C18 (150 x 4.6; 3.5
nm particles, Agilent Technologies, USA) and a CoulArray electrochemical detector
(Model 5600A, ESA, USA).
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Results and Discussion

Due to the large quantity of heavy metals in the plant, changes may occur in its structure
and composition, not only at the cellular level, but also in metabolic processes.
Therefore, plants have developed protective metabolic degradation of the pollutants,
which causes creation of phytochelatins (PCs). These are peptides which bind to heavy
metals and create complexes of them, which are, with usage of a transporters,
transported to vacuoles, where they are accumulated (Kadalova, 2012).
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Figure 1: Influence of PtCly; on GSH/GSSH of pea in aboveground (A) and root (B)
parts of plant and influence of PtCly on GSH/GSSH of maize in aboveground (C) and
root (D) parts of plant.

Using HPLC-ED content of reduced glutathione (GSH) and oxidized glutathione
(GSSH) and their determined ratio (Fig. 1 A, B, C, D). The ratio of these two measured
parameters indicates increase of determined markers in all parts of the pea plants. The
pea shoots were measured in the elevated concentration of 25 UM in the 8th collection
day. In the root sections were observed elevations at 12 sampling days compared with
the 8th collection day (Fig. 1 A, B). In the corn plants (Fig. 1 C, D) growth of
determined markers were observed with increasing concentrations in both plant parts.
Comparing these two plant types, higher values were measured in pea plants.

Pearson correlation coefficient of GSH and GSSH in pea was rp = 0.774 and in maize rp
=0.657.
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Conclusion

Toxic effect of applied platinum, determined based on the inhibition of plant growth
and chemical markers confirmed their bioavailability to plants. The presence of these
metals is likely activator of defense mechanisms in plants. In the present experiment
were compared two types of plants, such as pea representative dicotyledonous plants
and corn as a representative monocot plants. From the measured values is clear that in
the pea plants incensement of formation of phytochelatins was higher than in maize
plants. These plants can be included in the group of hyperakumulators, which are
especially suitable for phytoremediation (Mackova et al., 2005).
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Hodnoceni ac¢inki platinovych kovi na zastupce ptadnich
bezobratlych (Folsomia candida)

Study of the impact of selected platinum group metals on
representatives of soil fauna (Folsomia candida)

Némcova Barbora, Mikulaskova Hana, Beklova Miroslava

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita, Brno

Summary

Platinum group metals PGM are in foreground of current research interest in view of the
pollution of the environment. These rare elements are used ascatalyticeffective substance in
automotive catalyststo reduce polluting emissions originating from fuel combustion. Our study
is based on a collembolan laboratory breed, test optimalization and validation according to the
OECD 232 standards (CSN ISO 11267). The concentrations of PGM 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. The value of 28dECs, of PtCl; was estimated on 200.4 uM and the measured 28dECs, of
PdCly was 21.0 uM.

Keywords: Folsomia candida; platinum group elements; platinum; ecotoxicology; Collembola

Uvod

V soucasné dobé¢ se v souvislosti s zatézi Zivotniho prostfedi dopravou soustied’uje
pozornost na platinové kovy (PGM) (Wiseman and Zereini, 2009). Hlavnim zdrojem
emisi PGM jsou automobilové katalyzatory a dile primyslovy a nemocni¢ni odpad
(Sikorova et al., 2011). Chovani a ucinky platinovych kovli zatim nejsou blize
prostudovany, zejména jejich distribuce v rdmci potravniho fetézce a schopnost
bioakumulace (Ravindra et al., 2004). Pro ziskani objektivnich informaci o mife
poskozeni jednotlivych slozek Zivotniho prosttedi je tedy nezbytnd ekotoxikologickd
analyza (Beklova, 2003).

Cilem predkladané prace bylo rozsiteni informaci a zhodnoceni vlivu platinovych kovii
platiny a paladia na zdstupce pudnich bezobratlych a to konkrétné na chvostoskoky. Byl
proveden test inhibice reprodukce chvostoskokli (Folsomia candida), dle metodiky
OECD 232 [CSN ISO 11267 - Kvalita pady - Inhibice reprodukce chvostoskokii
(Folsomia candida) latkami zne&istujicimi padu]. Ugnek Pt, Pd byl hodnocen po 28
dnech od zacdtku testu na zdkladé vyhodnoceni mortality dospélci a nepiimo
reprodukce prostfednictvim poctu noveé vylithnutych jedinct (juvenilt).

Material a metody

Podstatou zkousky je vystaveni deseti zdravych nedospélych jedinct F. candida
pusobeni smési zkouSeného vzorku s umelou ptidou. Po 28 dnech byl zjistén celkovy
pocet chvostoskokll. Rozdil mezi primérnou hodnotou pro zkousenou smes a pro
kontrolu (oboji v 5 opakovanich) se vyjadfil jako procento inhibice reprodukce
chvostoskoki.

Koncentra¢ni fada pouzitd v experimentu byla stanovena na 5, 10, 25, 50, 100 pM.l'1
PtCly; PdCl,. Na pocatku testu bylo nasazeno celkem 10 chvostoskoki starych 10 - 12
dnt pro kazdou 100 ml sklenénou ldhev. Um¢ld pida jako testovaci substrdt byla
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pfipravena tak, jak je pfedepsano v OECD 232 (2009). Do takto pfipraveného substratu
byl aplikovan PtCly; PdCl, v piisluSné koncentraci. ZkuSebni 1dhve byly uzavieny a
inkubovéany v kultivaénim boxu pfi 20 °C s fotoperiodou svétlo/tma 16h/8h a intenzitou
osvétleni 400 1x - 800 I1x. Po ukonceni zkousky se nddoba se zkouSenou smési zalila
vodou. Vznikly roztok se pielil na Petriho misku a obarvil ¢ernym inkoustem. Povrch
hladiny byl vyfotografovan a nasledn¢ vyhodnocen v programu Image].

Vliv platiny a paladia na reprodukci chvostoskokli byl hodnocen na zdkladé efektivni
koncentrace (EC) PtCly , PdCl,, kterd zptisobi 50% inhibici reprodukce ve srovnani
s kontrolou za 28 dni.

Vysledky a diskuse

Zkouska s F. candida splnila kritéria normy CSN ISO 11267. Vysledky testu toxicity
s PtCly a PdCl, jsou uvedeny v graft 1-2. Reprodukce obvykle ukdzala vyssi variabilitu
na replikaci nez mortalita. Efektivni koncentrace (28dEC50) PtCly byla stanovena na
200,4 uM.I" a pro PdCl, 21,0 uM.I". U koncentraci 25; 50 a 100 uM.I" doslo
k vyskytu morfologickych zmén a to k vyraznému zmenseni télesného rastu vlivem
paladia. V tabulkach 1-2 je shrnuti vysledki sledovanych parametrt vlivu PtCly a PdCl,
na F. candida. Bylo prokazano sniZeni reprodukce juvenild s rostouci koncentraci PtCly

a PdCl,, vliv na mortalitu dospélcii se neprojevil.
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Graf 1-2: Inhibice reprodukce F. candida pasobenim PtCl,/ PdCl, po 28 dnech.

Tabulka 1: Shrnuti vysledkii sledovanych parametrti vliva PtCly na F. candida.

Koncentrace Pocet dospélych Mortalita | Pocet CV SD Inhibice
PdCl, [pM.l"l] Na zacatku | Na konci [%] juvenild | [%] reprodukce
testu testu [%]
5 10 9,6 4 1042,4 5 48,5 19
10 10 9,6 4 761,6 4 32,6 41
25 10 9,6 4 589.4 6 36,5 54
50 10 10 0 463 7 34,5 64
100 10 10 0 262,4 13 34,6 80
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Tabulka 2: Shrnuti vysledkt sledovanych parametrii vliva PdCl, na F. candida.

Koncentrace Pocet dospélych Mortalita | Pocet CV SD Inhibice
PtCl, [pM.l"] Na zacatku | Na konci [%] juvenild | [%] reprodukce
testu testu [%]
5 10 9,4 6 1011,8 6 63 3
10 10 9,6 4 654.,6 7 46 37
25 10 10 0 694,8 11 76 33
50 10 10 0 806,8 3 23 23
100 10 9 10 541,6 8 41 48
Zavér

Z vysledkl teSeného projektu je patrné, Ze inhibice reprodukce F. candida je vhodnym
ukazatelem piisobeni platinovych kovii. Hodnota 28dEC50 pro PtCly byla 200,4 uM.I"!
a pro PdCl, 21,0 uM.I"". Subjektivné byly zaznamenény vyrazné zmény télesného riistu a
to predevsim u paladia s rostouci koncentraci kovu. Je mozné konstatovat, ze paladium
md vyrazn€jsi vliv na reprodukci nez platina a tim se nim podaftilo potvrdit trend
toxického puisobeni udavany literaturou (Rh(IIl) <<Pt(IV) <Pd(Il)) (Farago and Parsons,
1994). Vysledky lze povaZovat za aktudlni z hlediska rozvoje védy i pro praktické
posuzovani mozného vlivu platiny na pudni prostiedi.
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Interaction of arsenic and cyanobacteria on haematological
parameters of Oncorhynchus mykiss
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Summary

Development of cyanobacteria is a worldwide problem. Cyanotoxins are products of secondary
metabolism of cyanobacteria. Cyanotoxins affect haematological parameters in blood of fish.
Arsenic is a toxic element that is commonly found in feed mixtures for fish. The aim of this study
was to find new information about the interaction of arsenic and cyanobacteria on
haematological parameters of rainbow trout.

Keywords: blue-green algae; arsenik; erythrocytes; recirculation

Introduction

Arsene

In many developing countries are high concentrations of arsenik in groundwater. Today
use of arsenic and arsenic compounds mostly in the industry for the manufacture of
glass, different enamels, pigments and metallurgy (Szkoda et al., 2009). Toxicity of
arsenic depends, on the chemical form, its toxic inorganic form. Chronic effects of
arsenic may cause leukopenia, anemia, skin cancer and lung. Arsenic in the
environment enters due to pollution of the aquatic environment, anthropogenic
activities, especially. Arsenic can accumulate into each fish and shellfish, and if they are
consumed by humans, so arsene gets further into the food chain (Martin et al., 2012).
Arsenic in the aquatic environment may affect the water biont and thus poses a risk to
fish (Kumar et al., 2011). Arsenic in fish causes reduction in the number of erythrocytes
and reducing the number of leukocytes (Abernathy et al., 2003).

Cyanobacteria

A number of species of cyanobacteria produces several variants of microcystins, in the
strain usually predominates one to three variants. The most common form is
microcystins —LR, -YR a —RR, these are abbreviations of amino acids in position 2 and
4 and their derivatives desmethyled (Sivonen and Jones, 1999). Microcystins are
globally distributed in freshwater in the form of water-bloom. This flower disrupts
aquatic ecosystems around the world, especially eutrophic (Yang et al. 2010).
Microcystins can cause oxidative stress in crustaceans (Vinagre, 2003) and it is
associated with immunosuppression in fish (Rymuszka, 2008).

Changes in hematology parameters have been found in some studies, in which the fish
were exposed to natural effects of cyanotoxins (Kopp et al, 2005; Kopp et al.2009;
Kopp et al 2010). These effects are more natural, but the observed changes may be
resulted not only toxic cyanotoxins, but also other side effects such as hypoxia, higher
pH, high concentrations of ammonia and possible further, which are in the water
(Sieroslawska et al., 2011).

Materials and Methods

The initial average body weight and total length of rainbow trouts was 292,5 + 40,7 g
and 285,8 + 10,0 mm, respectively. The concentration of microcystins was 27mg / 1 kg
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of food, i.e. 0.4 mg /1kg of fish weight and day. Recirculating tanks were divided as
follows: 1) control, 2) Cyanobacterial, 3) 5 ppm As, 4) 50 ppm As, 5) Cyanobacterial
and 5 ppm As, 6) Cyanobacterial and 50 ppm As. Sampling was carried out three times
at intervals of 10 days. For each tank during one sampling removed 7 fish. During an
attempt to monitor chemical parameters of the water. After killing humanity took the
fish blood. To determine the number of leukocytes method was used mining with
subsequent counting in Biirker chamber. Opsonization was also determined.

Results
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Discussion

The rainbow trouts (Oncorhynchus mykiss) were monitored leukocyte after exposure to
cyanobacteria and arsenic. Furthermore, opsonization followed parameter. Physiological
range is from leukocytes 10 — 60 G.I"". Statistical evaluation of were conducted using
one-way Anova. With the subsequent evaluation with Schiff's test. The leukocytes were
recorded statistical differences the first sampling F(5,35)=1,86; p<0,1269, at control
{0,008696}, further at Arsene 50 ppm {0,008696; 0,04807}. Also reported were
statistical differences at the second sampling F(5,36)=1,42; p<0,2407 and in control
{0,048926}, then for arsenic 5 ppm {0,01836} and the arsenic 50 ppm {0,048926;
0,01836}. Were also recorded statistically significant differences for opsonization and
both the first sampling F(5,36)=1,43; p<0,2375, the tank with arsenic 50 ppm
{0,026076} and the tank with a combination of cyanobacteria and arsenic 50 ppm
{0,026076}. Statistical difference was also observed in the third sampling F(5,36)=2,86;
p<0,0284 at control {0,0011}, furthermore the tank cyanobacterial {0,008496}.
Statistical differences were recorded in a tank with arsenic 50 ppm {0,02493} and the
tank cyanobacterial and arsenic 50 ppm {0,0011; 0,008496; 0,02493}. These data point
to effect of arsenic and cyanobacteria the leukocyte counts and opsonic capacity
rainbow trouts (Oncorhynchus mykiss).
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Conclusion

The collected data some influence is evident Arsene on leukocytes rainbow trouts
(Oncorhynchus mykiss). Some influence arsenic, cyanobacteria and a combination of
both, is evident in the opsonic capacity. The data are part of a wider research.
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Optimalizace metody SPME pro stanoveni methylrtuti ve vodé

Optimization of the SPME method for the determination of
methylmercury in water

Kralova Zuzana, Vavrova Milada, Sucman Emanuel, Vecerek Vladimir

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita, Brno

Summary

The aim of this study was to optimization the SPME extraction method and optimization
GC/ECD method. Methylmercury is one of the most toxic substances present in the environment
and biota, and thanks to its accumulate and persistent character. Solid-phase microextraction
(SPME) is preanalytical method, which is described for the determination of methylmercury in
water matrices. The analytical procedure involves derivatization of ionic mercury with sodium
tetraethylborate in a sample vial and following extraction with a silica fiber coated with
polydimethylsiloxane (PDMS). Standard of methylmercury for the optimization SPME method
was used. The fibre, time, temperature and pH, was optimized for the extraction method by
SPME. Methylmercury was determined by gas chromatography with electron capture detector
(GC/ECD,).

Keywords: methylmercury; SPME; optimization; GC/ECD

Uvod

Pritomnost rtuti v Zivotnim prostiedi je stile aktudlni téma. Tento prvek je nejvice
nebezpecny ve své organické formé, zejména jako methylrtut’ (Wright, Welbourne,
2002). Ve vodé je methylrtut’ v nizké koncentraci, nebezpeci spociva piedevSim ve
schopnosti bioakumulace. Z vody se dostava ¢innosti bakterii Zijicich v sedimentu do
fytoplanktonu, zooplanktonu, dalSich vodnich Zivocichii a dale do potravniho fetézce,
na jehoz konci je ¢loveék. V koncovych clancich potravniho fetézce miiZze byt az o
nekolik fadi vice methylrtuti nez ve vodé (Houserova et al., 2006). Proto je zapotiebi ve
vodé methylrtut’ stanovovat a takto sledovat znecisténi vodniho ekosystému timto
analytem. Diiraz je v dneSni dob¢ kladen na vysoce citlivé metody, diky nimZ se daji
stanovit i velice nizké koncentrace. K témto metoddm patii i izolacni metoda SPME.

Princip SPME: analyty se sorbuji na kifemenné vldkno potaZené tenkou vrstvickou
staciondrni  faze, tvofenou ruznymi kombinacemi  polymeru, nejCastcji
polydimethylsiloxanem (PDMS), polydivinylbenzenem (DVB) a Carbovaxem (CAR).
Vlédkno je uloZeno v duté jehle, kterd ho chrani pfed poSkozenim. Vldkno se pak umisti
do uzaviené SPME lahvicky a analyt se sorbuje za urCitych podminek (cas, teplota, pH,
atd.); potom se vldkno zasune zpét do jehly a umisti se do ndstfikového prostoru
plynového chromatografu, kde je vysoka teplota a latky naadsorbované na vldkno se
ihned desorbuji a jsou davkovany do kolony, kde dochazi k separaci a identifikaci
(Sporgert, Pragst 2000). ,,Head-space* (HS-SPME) je pouzivana pro extrakci t€kavych
latek ze vzorku, v nasem ptipad¢€ vody. Jeji vyhodou je vysoka Cistota extraktu (Barra et
al. 2007; Sporgert, Pragst, 2000).

Material a metody
V této préci jsme se vénovali optimalizaci metody HS-SPME pro stanoveni methylrtuti
ve vod¢. Pro prici byla pouZita voda o Cistoté suprapur. Do sklenéné vialky o objemu
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22 ml se napipetovalo 15 ml této vody, ptfidal se standard methylrtuti o urcité
koncentraci, kterym se voda kontaminovala, ddle derivatizacni Cinidlo tetraethylboritan
sodny a pufr o ur¢itém pH. Do lahvicky se ptfidalo michadélko, vialka se uzaviela a
vlozila se do vodni 14zn¢ umisténé na elektromagnetické michacce. Doba urcenéd pro
pfedmichéani, inkubaci a derivatizaci byla 30 minut. Poté bylo septum vialky
propichnuto jehlou a z jehly vysunuto vldkno do ,head-space® prostoru pod vickem.
Extrakce probéhla sorpci methylrtuti na stacionarni fazi na vlakné. Vldkno se zasunulo
zpét do jehly a znovu se vysunulo v néstfikovém prostoru plynového chromatografu,
kde pod vlivem vysoké teploty probchla desorpce z vldkna. Nasledné¢ probéhla
chromatograficka analyza.

Tabulka 1: Optimalizované podminky GC/ECD pro stanoveni methylrtuti.

Kolona Rxi-17 capillary
30 m x 0,25 mm L.D., 0,25 pm film

Restek, Chromservis, CZE
Program 35 °C - 3 min zadrZ
15 °C/1 min do 180 °C
20 °C/1 min do 250 °C

Detektor 280 °C

Vysledky a diskuze
Vysledky byly zpracovany graficky. Na Obrdazku 1 je zobrazen chromatogram
methylrtuti pfi optimalizovanych podminkach GC/ECD.
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Obrazek 1: Chromatogram optimalizované metody GC/ECD.
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Graf 1 a 2: Optimalizace metody SPME — typ vldkna a doba extrakce.
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Z Grafu 1 vyplyvd, Ze nejlepsi vysledky byly dosaZeny s modrym vldknem (65 pm
PDMS/DVB); ostatni dvé vldkna (100 um PDMS a 50/30 um DVB/CAR/PDMS) jsou
pro toto stanoveni také vhodnd, av§ak 65 um PDMS/DVB poskytuje nejvyssi odezvu.
Z Grafu 2 je ztejmé, Ze optimdlni doba extrakce je 5-10 minut, pfi delsi expozici vldkna

nedochazi k vétsi adsorpci methylrtuti na vlakno, naopak se postupné sniZuje.

Teplota pH pufru
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Graf 3 a 4: Optimalizace metody SPME — teplota a pH pufru.

Prostfednictvim Grafu 3 je zndzornén pribéh optimalizace teploty. Na zdkladé této
kfivky muzeme fici, Ze optimalni teplota pro derivatizaci a extrakci je 40 °C. Na Grafu
4 jsou prezentovany vysledky optimalizace pfi pouziti pufrd o rizném pH. Idedlni pro
extrakci je mirn€ kyselé pH, optimdlni je pH 5,0.

Zavér

V této praci byla feSena optimalizace stanoveni methyrtuti ve vodé&, zaloZend na extrakci
metodou SPME, kterd je rychld, ic¢innd a vysoce citlivd a na vlastnim stanoveni
plynovou chromatografii s detektorem elektronového zdchytu. Experimentdlné zjiSténé
optimdlni podminky extrakce byly nésledujici: pro extrakci bylo pouZito modré vldkno
(65um PDMS/DVB), vzorek vody byl upraven pfidinim pufru o pH 5,0; teplota pfti
derivatizaci a extrakci byla 40 °C a doba extrakce byla optimalizovdna na 5 minut. Za

Vv s

téchto podminek bylo dosaZeno nejvyssi odezvy na GC/ECD.
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Vyskyt bisfenolu A v balenych vodach

Occurence of bisphenol A in bottled waters in polyethylene
terephthalate

Tesaiova Simona, Hobza Ondiej, Vavrova Milada, Charvatova Michaela

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita, Brno

Summary

Bisphenols form a group of chemical substances containing two hydroxyphenyl functionality
groups in their molecule. Bisphenol A (BPA) with the simplest structure is also the most famous
and the most monitored and determined bisphenol. Bisphenols inclusive bisphenol A are used as
monomer for polymerisation or as additives to various types of plastics, including polyethylene
terephthalate (PET). I focused on determination of bisphenol A in extended samples of battled
waters into PET in my present work. Optimised method from my last work, solid phase
microextraction (SPME) for isolation with gas chromatography and mass spectrometry (GC-
MS) for actual determination, was used. Found quantity of determined analyte in 20 samples of
PET-battled waters was in range from not detected to 189, 0 ug/ml.

Keywords: bisphenol A; polyethylene terephthalate; solid phase microextraction; gas
chromatography; mass spectrometry

Uvod

Bisfenol A neboli 2,2-bis(4-hydroxyfenyl)propan patii mezi nejcastéji diskutovana
rezidua obalovych materidli dne$ni doby. Diky pozitivnim uZitnym a technologickym
vlastnostem (antioxidant, retardér hofeni) nachdzi nejvétsi uplatnéni jako monomer
pfi vyrobé polykarbondtovych plasti a epoxidovych pryskyfic. Celosvétova produkce
BPA stéle roste, a to i pfes jeho vyznamné negativni vlivy na Zivé organismy. Mezi
nejzavaznéjsi toxické ucinky patii endokrinni aktivita (pfedevSim estrogenni)
a karcinogenita. Do popfedi zdjmu se dostal predev§sim diky vyskytu
v polykarbonatovych plastovych lahvich pro kojence (Ballesteros-Gomez et al., 2009,
Fernandez et al., 2007, Zafra et al., 2003, Xiangli et al., 2006).

Pouzivani bisphenolu A v materidlech urenych pro styk s potravinami, a to pro déti ve
véku do 3 let, je omezeno v zemich Evropské unie Smérnici Komise 2011/8/EU. Tato
smérnice uloZila zdkaz vyroby kojeneckych lahvi obsahujicich BPA od biezna 2011
a od Gervna 2011 plati i zdkaz dovozu a prodeje téchto lahvi. V narodni legislativé CR
byla tato smérnice zapracovidna do Vyhlasky ¢. 111/2011 Sb (Smérnice Komise
2011/8/EU, 2011, Kapoun, 2011).

PrestoZe se neuvadi ptimé pouzivani BPA pii vyrobé polyethylen tereftalitu (PET),
cilem této priace bylo stanovit koncentrace bisfenolu A ve 20 vzorcich balenych vod
v PET, nebot’ balené vody piedstavuji vyznamnou potravindiskou komoditu.

Material a metody

Prace navazuje na pfedchozi studii zaméfenou na stanoveni bisfenolll ve vzorcich vod.
Prozatim se na naSem pracovisti stanovoval bisfenol A ve 20 ndhodné vybranych
vzorcich balenych vod. Z pfedchoziho experimentu vyplynul patrny vliv syceni vody
oxidem uhli¢itym a také vliv objemu lahve. Zakoupené vzorky byly proto rozdéleny
podle objemu a syceni oxidem uhli¢itym do péti skupin po 4 vzorcich. Prvni skupina
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vzorkll predstavovala balené vody o objemu 0,5 1 neperlivé (BVMN), dal$imi
skupinami byly balené vody o objemu 0,5 1 perlivé (BVMP), balené vody o objemu
0,75 I neperlivé (BVSN), balené vody o objemu 1,5 1 perlivé (BVVP) a balené vody o
objemu 1,5 1 neperlivé (BVVN).

Pro vlastni experiment byly pfipraveny tfi standardni roztoky o koncentracich 1000
pug/ml, 100 pg/ml a 10 ug/ml. Ze téchto standardnich roztokl bylo pfipraveno 5
kalibra¢nich roztokii o nasledujicich koncentracich: 104 pg/ml, 260 pg/ml, 520 pg/ml,
780 pg/ml a 1040 pg/ml.

K izolaci analytu byla pouZzita optimalizovand metoda pfimé mikroextrakce tuhou faz{
(SPME) pro stanoveni bisfenoli ve vodach (Tesatfova, 2011), kterd probihala za
ndasledujicich podminek: do SPME vialky bylo nadavkovano 7,5 ml vody ze vzorku a
100 pl acetonitrilu, vlozilo se michadlo a vialka se uzaviela; 10 minut probihalo
pfedmichéni a za stdlého michani vzorku na elektromagnetickém michadle, rovnéz po
dobu 10 minut, probihala sorpce na 50/30 pm vldkno DVB/CAR/PDMS
(divinylbenzen/carboxen/polydimethylsiloxan).

Stanoveni metodou GC-MS bylo provdadéno na plynovém chromatografu 6890N
(Agilent Technologies, USA), na kolon¢ DB-5MS (20 m x 0,180 mm x 0,18 m),
s vyuzitim hmotnostné spektrometrického detektoru 5973N (Agilent Technologies,
USA). Podminky chromatografické analyzy byly nastaveny stejné€, jako v predchozim
experimentu: 150 °C po dobu 2 minut, 30 °C/min do 270 °C, zadrz 6 minut, celkova
doba analyzy byla 16 minut. Pritok nosného plynu, helia, byl nastaven na 1,1 ml/min.
Technika nastfiku bylo splitless, vldkno se vklddalo do néstfikového prostoru
vytemperovaného na 260 °C. Teplota iontového zdroje a Transfer Line byla 230 °C.
ReZim stanoveni byl SIM - snimané ionty pro BPA 228 m/z.

Vysledky a diskuse

Koncentrace analytu BPA v analyzovanych vzorcich byly vyhodnocovany metodou 5
bodové kalibracni kiivky (koncentrace kalibracnich roztokt byly 104 pg/ml, 260 pg/ml,
520 pg/ml, 780 pg/ml a 1040 pg/ml).

Vysledky analyzy 20 balenych vod, pfi kterych byla pro izolaci analytu z matrice
pouzita metoda SPME a jako rozhod¢i metoda GC-MS, jsou shrnuty do tabulky 1.
Relativni smérodatna odchylka RSD byla 6,52 %, mez detekce LOD 0,202 pg/ml a mez
stanovitelnosti LOQ 0,672 pg/ml.

Stejné jako v pfedchozim experimentu, projevil se i v tomto piipad¢ na vysledcich vliv
velikosti obalu balenych vod. Vody balené do lahvi o objemech 0,5 1 obsahovaly vyssi
hodnoty analytu, nez vody balené do lahvi o objemech 0,75 1a 1,5 1. Vliv syceni vody
oxidem uhli¢itym nebyl signifikantni. Na zdklad¢ celkového zhodnoceni Ize
konstatovat, Ze vody balené do PET lahvi neobsahuji vyznamné koncentrace BPA, a
proto lze konstatovat, Ze riziko kontaminace timto analytem, pochédzejicim z balenych
vod, je zanedbatelné.

ProtoZze vSak dosud nebyla pouzitd metoda SPME optimalizovdna pro jednotlivé
zastupce bisfenolil, lze ptredpoklddat, Ze pokud bude pro jejich stanoveni pouZita
optimalizovand metoda, mohou se vysledky lisit. Na zdklad¢ tohoto zavéru lze fici, Ze
ve svych dalSich experimentdlnich studiich se budu nejprve vénovat optimalizaci této
metody, a to pro stanoveni jednotlivych bisfenolt.
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Tabulka 1: Koncentrace BPA zji§téné v balenych vodéch.

Vzorek Koncentrace  Vzorek Koncentrace

[ng/ml] [pg/ml]
BVMP Saguaro 189,0 BVVP Saguaro 83,31
BVMP Bonaqua <LOD BVVP San Terra 8,602
BVMP Aquila 7,254 BVVP Dobra voda 50,05
BVMP Mattoni <LOD BVVP Rajec <LOD
BVMN Saguaro 66,12 BVVN Toma natura 37,48
BVMN Bonaqua 131,7 BVVN Albert aqua 42,26
BVMN Anna <LOD BVVN Lucka <LOD
BVMN Vittel <LOD BVVN Rajec 5,732
BVSN Rajec 61,41 BVSN Aquila 71,42
BVSN Mattoni 0,740 BVSN Vittel 66,33

Zavér

Pro izolaci bisfenolu A z balenych vod byla pouZita jiz optimalizovanid metoda SPME
pro stanoveni bisfenolt (bisfenol A, bisfenol F, bisfenol A diglycidyl ether a bisfenol F
diglycidyl ether) ve vodach. Cilem této studie bylo prokdzat moZny vyskyt BPA
v balenych vodach. Zjisténé vysledky byly variabilni, a proto by bylo vhodné méfeni
opakovat po optimalizaci metody SPME piimo pro kaZzdy jednotlivy analyt. Ve
srovnani s vysledky ziskanymi vroce 2011 byly zjisténé koncentrace bisfenolu A

v ne¢kterych piipadech mnohem vyssi, nejvyssi hodnota 189,0 pg/ml byla prokdzana ve

Vv

BPA (0,740 pg/ml) obsahovala neperlivd voda Mattoni o objemu 0,75 1.

Podékovani 5 5
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Burden of the Svratka river ecosystem with selected organohalogenic
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Summary

The aim of this study was to assess the level of contamination by organohalogenic pollutants in
the Svratka river in the South Moravian region. Polychlorinated biphenyls (PCBs) and
polybrominated diphenyl ethers (PBDEs) were selected as monitored contaminants. These
analytes were monitored in water and aquatic plants matrices. A method of solid-phase
extraction (SPE) was used for isolation of PCBs and PBDEs from water samples and a method
of ultrasonic extraction was used for isolation above mentioned analytes from aquatic plants
samples. Analysis also included pre-analytical sample treatment consisting of extract
purification and concentration, followed by an identification and quantification by gas
chromatography with electron capture detector (GC/ECD). The results obtained from the
presented paper were used to assess the level of contamination by organohalogenic pollutants
in the Svratka River, South Moravian region.

Keywords: PCBs; PBDEs; GC/ECD; monitoring; water; aquatic plants

Introduction

Surface water pollution by persistent organic pollutants (POPs) is a permanent problem
not only in the Czech Republic. PCBs and PBDEs are frequently and commonly
detected organohalogen pollutants. PCBs occur in the surface water either adsorbed to
suspended and bottom sediment or on the phytoplankton. A higher occurrence of PCBs
in surface water can be connected with ecological accidents. Another source of
contamination is atmospheric deposition (Rutilio et al., 2010). PBDEs are used as flame
retardants and their monitoring has recently been extended because many everyday
products include commercial mixtures that contain these organic pollutants. Their
concentration in the aquatic ecosystem is substantially lower than the concentration of
PCBs (Kelly et al., 2008; Oros et al., 2005).

Because of PCBs and PBDEs very slow degradability, these compounds persist in the
environment for many years after the application. The most negative impact of these
substances on the environment is their lipophilicity which causes a high level of
accumulation in biological systems. Due to their high toxicity they can be dangerous for
human and animals (Jeong et al., 2001; Kelly et al., 2008). Under the monitoring is
necessary to pay attention to observe the contamination of the aquatic ecosystem,
because it is a very sensitive part of the environment that reliably reflects any negative
changes.

Materials and Methods

Samples and investigated analytes:

Water and aquatic plants were taken from six sampling sites of the Svratka river in the
city of Brno and the surrounding area. Polybrominated diphenyl ether congeners
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BDE 28, 47, 99, 100, 153, 154 and 183 were examined and polychlorinated biphenyl
congeners CB 28, 52, 101, 118, 153, 138 and 180 were examined.

Extraction of water samples using SPE (solid phase extraction):

A sample treatment included the water filtering through glass fibre filters and the adding
30 mL of isopropanol. C18 (500 mg/6 mL) cartridges were used. The SPE procedure is
shown in the Table 1.

Table 1: SPE procedure of the water extraction.

2x5 mL of methanol

5 mL of the mixture of distilled water : isopropanol
Cartridge conditioning (85:15)
the cartridge do not dry after the conditioning

»waste container«

5 mL of the sample put on by the pipette

Sample addition and the rest of the sample put on by the tube
extraction adjust the speed aspiration of 5-8 mL/min

»waste container«
1 mL of the mixture of distilled water : isopropanol
Cartridge wash (85:15)
»waste container«

2 mL of dichloromethane

Analytes elution 30 s drying under the gentle nitrogen flow

Extraction of aguatic plants samples using the ultrasonic extraction:

Aquatic plants were dried out and homogenized. 10 g of the sample was transferred into
the round-bottom flask and 60 mL of the mixture n-hexane : acetone (3:2) was added.
Ultrasonic extraction was applied three times for 20 minutes. The final extract was
filtered through Na,SO,s anhydrous and reduced to 2 mL volume under the vacuum
rotator. This 2 mL volume of extract was cleaned-up by a column chromatography. It
was used mixed column (florisil : Al;03,1:1, 1 cm Na,SO,4 anhydrous on the top and on
the bottom). The column was filled with n-hexane. Target analytes were eluted by 90
mL mixture of n-hexane : diethyl ether (94:6).

Both types of extracts were filtered via nylon syringe filters (0.45 um) and so prepared
vials were transferred into an auto-sampler for subsequent analysis by GC/ECD.

Determination and quantification of target analytes:

Analysis was performed by gas chromatograph HRGC HP 6890N equipped with two
UWECD detectors. H, as a carrier gas, N, as a make-up gas, two columns in parallel
(HT-8 and DB-17MS) were used. Oven temperature program of PBDEs analysis was
set up from 200 °C to 300 °C. Oven temperature program of PCBs analysis was set up
from 50 °C to 300 °C.

125



Sekce 3

Results and Discussion
Table 2: Concentrations of PCBs in water samples [ng.L’l].

Samplingsite | CB28 | CB52 | CB101 | CB118 | CB153 | CB138 | CB180 | X PCBs
1 7311 | <LOD | <LOD | <LOD | <LOD 4.419 1.591 13.32
5.389 | <LOD 26.40 <LOD 19.19 4.172 <LOD 55.15
3.197 | <LOD 22.35 <LOD 11.59 3.926 <LOD 41.06
3.383 | <LOD 21.22 <LOD 3.009 4.851 4.200 36.66
2.689 | <LOD 18.83 <LOD 3.537 5.495 <LOD 30.55

6 3456 | <LOD 18.65 <LOD <LOD 5.910 5.093 33.11
LOD - Limit of Detection, < LOD - Not Detected, CB - Chlorinated Biphenyl, X PCBs - Sum of PCBs

w0 A (W (N

Table 2 shows that the concentrations of PCBs are very low in the water, in the order of
nanograms per litre of water. Congeners CB 52 and CB 118 were not detected in any of
sampling sites. The most represented congener was CB 101. This congener is mostly
detected in the air; it is supposable, that it is going about secondary contamination
through the atmospheric transport.

Table 3: Concentrations of PCBs in aquatic plants samples [ug.kg’1 of dry basis].

Samplingsite | CB28 | CB52 | CB101 | CB118 | CB153 | CB138 | CB180 | X PCBs
1 12.49 4.117 4.893 0.275 0.779 0.492 1.049 24.10
12.94 3.064 5.260 0.034 1.136 0.633 2.082 25.15
17.47 6.579 0.887 0.499 4.540 2.391 3.169 35.53
23.12 1.967 1.613 1.623 8.458 6.103 9.017 51.90
22.13 1.775 1.378 1.340 6.860 4.930 7.739 46.15

6 <LOD | <LOD 1.562 1.869 9.507 6.635 10.52 30.09
LOD - Limit of Detection, < LOD - Not Detected, CB - Chlorinated Biphenyl, ¥ PCBs - Sum of PCBs

n & (W N

Table 3 shows that the concentrations of PCBs in aquatic plants samples are higher than
in water samples, in the order of micrograms per kilogram of dry matter. Only
congeners CB 28 and CB 52 were not detected in the sampling site no. 6. The most
represented congener was CB 28, which also suggests secondary contamination from
the atmosphere.

All PBDE congeners were under the limit of detection (LOD) in all samples.

Conclusion

The results of analysis indicate relatively low concentrations of monitored analytes. The
highest values of PCBs were measured in aquatic plants samples. Values of PCBs in
water samples were very low. Polybrominated diphenyl ether levels were all under the
limit of the detection. Due to of very low concentration of both investigated analytes,
the contamination of the selected water source is not considered for significant.
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Posouzeni kontaminace odpadnich vod vybranymi musk slou¢eninami

Assessment of wastewater contamination by selected musk compounds

Komarkova Petra, Valsova Sarka, Vavrova Milada

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita, Brno

Summary

Musk compounds are artificially synthetised organic compounds which are used as fragrant
substances in various personal care products, perfumes, cosmetics, soaps, detergents, cleansing
articles, air fresheners etc. The aim of this study was determination of selected linear musk
compounds (dihydromyrcenol, cyclohexylethylacetat, arofir, cyclacet/jasmocyclen) in real
samples of waste water in the influent and effluent from the wastewater treatment plant VFU
Brno. Analytes were extracted by solid phase microextraction (SPME) from sample. Method
of gas chromatography with mass spectrometry was used for own analysis. The results were
used for evaluation of efficiency of removing linear musk compounds from waste water.

Keywords: musk compounds; waste water; SPME; GC/MS

Uvod

Syntetické analogy piZzma (tzv. musk slouceniny) jsou uméle vyrabéné latky, které jsou
produkovany ve velkych mnoZstvich a jsou ve znacné mite pouZivany v parfémovanych
vyrobcich zahrnujicich detergenty, Cistici prostfedky, osvéZovace vzduchu, parfémy,
kosmetiku a produkty osobni péfe. Jsou vyrdbény jako ndhrada za vziacna a draha
pfirodni pizma ziskdvand z kabarii piZzmovych (Shek et al., 2008).

Musk slouceniny jsou lipofilni, perzistentni chemické latky se schopnosti bioakumulace
ve vodnim prostiedi (Hutter et al., 2009). Na zdkladé struktury a fyzikalné-chemickych
vlastnosti se rozd¢luji do Ctyf skupin: nitro, polycyklické, makrocyklické a alicyklické
musk slouceniny (Arbulu et al., 2011).

Vzhledem ke svému rozsdhlému pouZivani se syntetické musk slouceniny vyskytuji
v Zivotnim prostfedi ubikvitirné (Shek et al., 2008). VétSina z nich po pouziti sméfuje
do kanalizace, a proto jsou pfitomny zejména v odpadnich vodach, které ptredstavuji
konstantni expozicni zdroj téchto latek a jsou rovnéZ povazovany za primarni zdroj
informaci o mozném znecisténi vodnich ekosystému (Difrancesco et al., 2004; Zhang
etal.,, 2008). Vyznamny je jejich vyskyt v povrchovych vodéach, kalech z Cistiren
odpadnich vod, suspendovanych sedimentech a dnovych sedimentech (Zouhar et al.,
2012). Prokédzany byly také v bioté Zijici v kontaminovaném vodnim prostfedi (Shek
et al., 2008).

Material a metody

Tato studie byla zaméfena na sledovani vybranych zastupci linedrnich musk sloucenin
(dihydromyrcenol, cyclohexylethylacetat, arofir, cyclacet/jasmocyclen) v odpadni vode¢.
Vzorky odpadni vody byly odebirdny po dobu deseti dnti na Cistirné odpadnich vod
VFU Brno, jednalo se vzdy o ptitok a srovnatelny odtok.

Izolace sledovanych analytd byla provedena metodou mikroextrakce na tuhou fazi
(SPME), kterd musela byt nejprve optimalizovdna. Parametry optimalizované metody
SPME jsou uvedeny v tabulce 1. K ndsledné identifikaci a kvantifikaci analytti byla
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pouZzita plynovd chromatografie s hmotnostni detekci (GC/MS), kterd pracovala
v rezimu SIM. Tento rezim ma vyssi citlivost neZ rezZim SCAN, coZ je vyhodné zejména
pfi stanovovani analytd, které se ve vzorku nachdzeji ve stopovych mnoZstvich.
Podminky GC/MS analyzy s optimalizovanou teplotni rampou jsou uvedeny

v tabulce 2.

Identifikace analytG byla provddéna podle retencnich casti. Pfi vyhodnocovani
ziskaného chromatogramu byla extrahovdna hodnota m/z charakterizujici kvantifikacni
iont daného analytu a pik byl integrovédn, ¢imZ byla ziskdna jeho plocha. Kvantifikace
analytd byla provedena metodou standardniho piidavku, kterd je zaloZena na porovnani
analytického signdlu vzorku se signdlem, ktery byl ziskdn po pfiddni zndmého piidavku
standardu ke vzorku. Pro jednotlivé musk slouceniny byly dédle vytvoteny kalibra¢ni
pfimky a vypocteny hodnoty meze detekce a meze stanovitelnosti.

Tabulka 1: Podminky SPME.

Typ vlakna 65 um PDMS/DVB
Provedeni head-space

Vliv vysolovani pridavek 3 g NaCl
Teplota 50 °C

Doba ustaleni rovnovahy 5 min

Doba expozice vlakna 30 min

Rychlost michani 900 ot./min

Objem vialky 22 ml

Objem vzorku 14 ml

Tabulka 2: Podminky GC/MS analyzy.

Kolona

DB-5MS (20 m x 180 um x 0,18 pm)

Pritok nosného plynu kolonou

0,8 ml/min

Linearni rychlost nosného plynu 40 cm/sec
Teplota transferline 285 °C
Teplota iontového zdroje 230 °C
Teplota kvadrupolu 150 °C

Teplotni program

50 °C (3 min)

15 °C/min do 80 °C

5 °C/min do 120 °C (5 min)
20 °C do 280 °C (1 min)

Vysledky a diskuse

Vyhodnocenim analyz redlnych vzorkli bylo zjiSténo, Ze béhem desetidenniho
vzorkovani byly detekovdny a kvantifikovdny vSechny linedrni musk slouceniny
na ptitoku na COV, zatimco na odtoku z COV uZ nebyly prokdzany viechny analyty.
Nejvyssich  koncentraci na pfitoku dosahoval po celou dobu vzorkovani
dihydromyrcenol, maximdlni hodnota byla 3,008 ng/ml. U ostatnich analytd byly
hodnoty vyrazné niz$i, pohybovaly se v rozmezi desetin az tisicin ng/ml. Na odtoku byl
ze vSech vzorkii odpadni vody kvantifikovdn pouze cyclacet/jasmocyclen, ostatni
analyty nebyly kvantifikovany. Cyklohexylethylacetat nebyl detekovdn v Ziddném
vzorku na odtoku. Primérné koncentrace jednotlivych analytii na pfitoku a na odtoku
jsou uvedeny v grafu 1.
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Primérné koncentrace na pfitoku a na odtoku z COV
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Graf 1: Primérné koncentrace sledovanych analytd na piitoku a na odtoku z COV.

Na podkladé¢ ziskanych dat byla vyhodnocena tucinnost Cistictho procesu. U vSech
analyt,, s vyjimkou cyclacet/jasmocyclenu, bylo dosahovdno ucinnosti odstranén{
nad 99,00 %. U cyclacet/jasmocyclenu se ucinnost odstranéni pohybovala v rozmezi
49,20 — 99,50 %. Opakovatelnost pouzité analytické metody byla vypoctena jako
relativni smérodatnd odchylka. Jeji hodnoty, stejné jako hodnoty LOD a LOQ, jsou
uvedeny v tabulce 3.

Tabulka 3: Charakteristiky metody SPME ve spojeni s GC/MS.

Analyt LOD [ng/ml] LOQ [ng/ml] RSD [%]
Dihydromyrcenol 0,0005 0,0016 5,64
Cyklohexylethylacetat 0,0003 0,0009 5,70
Arofir 0,0003 0,0010 7,26
Cyclacet/Jasmocyclen 0,0004 0,0013 6,28

Zavér

Musk slouceniny reprezentuji relativné novou skupinu environmentalnich
kontaminantd. Hlavnimi zdroji jejich priniku do vodniho ekosystému jsou méstské
odpadni vody. Je proto nutné jejich vyskyt v téchto vodach neustdle monitorovat, coz
bylo i cilem této priace. U sledovanych zastupct linedrnich musk sloucenin byla
prokazana vysoka ucinnost odstranéni, ¢imZ se potvrdila predpokladand velkd mira
biodegradability této skupiny musk sloucenin.
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Aspergilomykoéza vo vykrme brojlerovych kurciat a sposob jej
eliminacie
Aspergylomycosis in the farm buildings for broiler chickens fattening
and the metod of its elimination

Kachni¢ Jan, Ondrasovi¢ Miloslav, Kos¢o Jan, Ondrasovicova Ol'ga,
Hromada Rudolf

Katedra Zivotného prostredia veterindrskej legislativy a ekonomiky, UVLF KoSice

Summary

The aim of our study was to eliminate the aspergilomycosis pathogen in farm buildings where
the broiler chicken are fatten and to monitor the effectiveness of disinfection. We reviewed the
overall sanitation and route of spread of pathogens in operation. Sanitation has been in terms
of quantitative aspect exercised regularly. Disinfection were focused on devitalization
aspergillosis, which was diagnosed in the previous period. In the farm buildings our
aspergilomycosis findings were positive. We used to disinfect Pedox-PAA/50 producer whose
producer is Polychem s.r.o. This is a product containing 30% peracetic acid and 20% hydrogen
peroxide. Microbiological monitoring of the effectiveness of disinfection was carried out by
taking 40 swabs of object technology. We found a decrease of aspergillosis, which was also
recorded in the airborne microorganisms by taking 20 samples.

Keywords: aspegillosis; disinfection; pathogen; poultry

Uvod

Zakladnou poziadavkou chovu vsetkych druhov zvierat je poriadok a Cistota. Chovatel’,
resp. prevadzkovatel musi vychddzat’ zo zdsady, Ze prevencia je stucastou ochrany
zdravia zvierat a l'udi. Pravidelnym Ccistenim klietok, vybehov a inych chovnych
priestorov ich dezinfekciou chrdnime zvieratd proti ndkazlivym ochoreniam. Orginy
ochrany Zivotného prostredia a orgdny veterindrnej starostlivosti rieSia problémy aj
v pripadoch nedostato¢nej starostlivosti hygieny chovu, z hladiska Sirenia ndkaz
a asandcie (Novdk a kol., 2002).

Asanacné opatrenia patria medzi zdkladné opatrenia, ktoré musia byt uplatiiované
v chove. Zdikladnymi zloZkami asanicie si dezinfekcia (niCenie Skodlivych
mikroorganizmov), dezinsekcia a deratizdcia (nienie prendSaCov resp. rezervoarov
infekéného agens). Do asana¢nych opatreni patri i neSkodné odstrafiovanie zvieracich
exkrementov, zneSkodiiovanie tiel uhynutych zvierat, ale aj dodrZiavanie hygieny
prostredia, vybehov a vytvdranie optimdlnych podmienok prostredia z hl'adiska
poziadaviek zvierat. Preventivna asandcia je zamerand na niCenie potencidlnych
pdvodcov ndkaz, potlacenie nevhodnej agresivnej mikrofléry ustajiiovacich priestorov
a na zlepSenie hygieny vobec. Ohniskovd asandcia je zamerand na likviddciu ndkazy
v chove (Ondrasovi¢ a kol., 1999).

Dezinfekcia je zdkladné opatrenie pri odstrafiovani choroboplodnych a Skodlivych
mikroorganizmov vo vonkajSom prostredi. Preventivna (ochrannd) dezinfekcia sa
vykondva za ucelom zniZovania kontamindcie prostredia. Ma byt neoddelitelnou
sucastou vsetkych technologickych postupov vchove zvierat. Ohniskovad resp.
represivna dezinfekcia je zamerand na likvidaciu urcitého pdvodcu ndkazy v chove.
Uctinnost’ dezinfekcie ovplyviiuje odolnost’ mikroorganizmov, vyber a spdsob pouZitia
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dezinfekéného prostriedku a vonkajSie prostredie v ktorom dezinfekény proces
prebieha. Pri hodnoteni dezinfekénych pric sa najcastejSie stretdvame s nedostatkami
spojenymi s pripravou prostredia (mechanickd ocista) na dezinfekciu a mnozstvom
aplikovaného roztoku. Pri mechanickej oCiste objektu pred preventivnou dezinfekciou
musia byt’ odstranené exkrementy, pripadne ak je to mozné aj technologické linky a iné
sucasti objektu. Pre ocistu sa vyuzivaju vysokotlakové zariadenia, s moZnostou
zahrievania vody a pridavkom sapondtov.

Aspergilézu zarad’'ujeme medzi najcastejSie sa vyskytujice systémové mykdzy. Na jej
vzniku sa podielaji: Aspergillus (A.) fumigatus, A. flavus, A. tereus, A. glaucus, A.
nidulans, A. niger, A. amstelodami.Ochorenie mdze mat akutny alebo chronicky
priebeh. Akitna forma dominuje u novovyliahnutej a mladej hydiny exponovane;j
velkou davkou spér z kontaminovanych Skrupin vajec a ventilatorov liahne. Typickymi
priznakmi ochorenia su depresia, inapetencia, anorexia, dyspnoické dychanie spojené so
Selestami, rychly pulz, zvySend teplota, zjeZené perie, lokomoc¢né poruchy, kfce,
ochrnutie a smrt’. Chronicky priebeh ochorenia je charakteristicky v chovoch so zlymi
zoohygienickymi pomermi (zvySend Kkoncentricia amoniaku, kontaminovana
podstielka). Trva niekol’ko mesiacov za priznakov chudnutia, hnaciek, rychlej tinavy a
dychacich tazkosti. Pridavnymi symptomami si Casto anémia, exsudativna rinitida,
spomalenie rastu, otvoreny zobdk, pipanie, tmavy hrebienok a cyanotické laloky v
dodsledku kardidlnej insuficiencie. Napriek tomu, Ze predilek¢nym miestom patogénu je
respiratorny aparat (plica a vzdusné vaky), v literatire s opisané aj pripady okuldrnej
a nervovej formy ochorenia. Aspergildza respiratérneho systému sa zvycajne definuje
ako nekrogranulomatézna pneumodnia a aerosakulitida. U postihnutych vtikov sud
pozorované granulomatézne inflama¢né lézie v plicach a vzdusnych vakoch. Zlté
kazedzne noduly alebo disky st nachddzané nielen v plicach a prilahlych vzdusnych
vakoch, ale aj v priedusnici a bronchoch, kde nésledne vyvoldvaji obstrukciu privodu
vzduchu do plic. U starSich vtakov, pri chronickom priebehu ochorenia, boli zistené
modro-zelené az Sedé ,,chumace® plesni. Pre mykoticku tracheitidu su charakteristické
ndlezy difteroidnych loziskovych ndlepov na sliznici priedusnice, spojené s
nekrotickym zdpalom a s naslednou deStrukciou sliznice. Nekrotizovand mukdza je
infiltrovand makrofagmi. Evidentnd je fibroplazia prilahlej trachedlnej steny. V
mnohych pripadoch je lumen trachey dplne uzavrety a vyplneny fungdlnym mycéliom a
pyogranulomatéznym exsuddtom. Intraokuldrna invadzia Aspergillus fumigatus sa
prezentuje naslednou keratitidou. V konjunktivdlnom vaku, v o¢nom kitiku, alebo pod
mihalnicou sa vyskytuji kaze6zne noduly (Leeson a kol., 1995).

Material a metodika

Na zdklade poZiadania bola vykonanad dezinfekcia na farme v objektoch vykrmu
brojlerovych kurciat. Zamerand bola na devitaliziciu aspergilézy, ktord bola
diagnostikovand v predchddzajicom obdobi. Na dezinfekciu bol pouzity Pedox-PAA/50
vyrobcom ktorého je firma Polychem s.r.o . Jednd sa o pripravok s obsahom 30%
kyseliny peroctovej a 20% peroxidu vodika. Uvedeny pripravok sa vyznacuje
devitalizaénym ucinkom aj na plesne.

Celkova plocha ustajiiovacieho objektu bola 2 172 m”. Pouzitd koncentricia
PedoxuPAA/50 bola 3% na ucinnu litku (kyselina peroctovd) a davka 0,5 I/m?* .
Pripravok bol aplikovany pomocou vysokotlakového =zariadenia Kércher. Pred
aplikdciou bola vykonand dokladnd mechanicka ocista. Po dezinfekcii a dvojhodinovej
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expozicii bola vykonand mikrobiologickd kontrola tucinnosti dezinfekcie podla
poziadaviek pri vykone preventivnej dezinfekcie.

Vysledky
Mikrobiologicka kontrola G¢innosti dezinfekcie

Rozsah poctu mikroorganizmov zo sterov z technolégii objektu — 40 odberov

Pouzita poda Pred dezinfekciou Po dezinfekcii Pocet negativnych
nalezov
MPA 55-NP 0-290 15
EA 80 -NP 0-45 18
SA NP 0-40 18

Rozsah poctu vzdusnych mikroorganizmov z objektu — 20 odberov

Pouzita poda Pred dezinfekciou Po dezinfekcii Pocet negativnych
nalezov
MPA NP 0-11 13
EA 0-10 0-1 19
SA NP 0-28 18

(MPA — Misopeptonovy agar, EA — Endo agar, SA — Sabouradov agar, NP — Nepocitatel'né mnozstvo)

Zaver

Mykotickym ochoreniam vtakov sa napriek ich dbleZitosti v klinickej praxi venuje malo
pozornosti. Pri odchove hydiny je viacero faktorov (zloZenie substratov, relativna
vlhkost’ prostredia, koncentricia plynov a i.), ktoré podmienuju rast a rozmnoZovanie
plesni podiel'ajicich sa svojim parazitickym spdsobom Zivota na vzniku mykéz. K
poskodzovaniu organizmu vtadkov mo6ze dojst’ tiez v dosledku pdsobenia sekundarnych
metabolitov plesni — mykotoxinov, ktoré si pri¢inou akiitnych alebo chronickych
mykotoxik6z. Mykotické ochorenie je podmienené vlastnostami mikroskopickej huby
(patogenita, virulencia, adherencia, invazivita, toxicita) ako aj zdravotnym stavom
jedinca (aktudlny imunologicky stav, poruchy vyZivy, bakteridlne ochorenie).
Primarnymi zdrojmi patogénov su krmivo, podstielka ako aj kontaminovany biologicky
materidl. Prevencia pred mykotickymi ochoreniami je z tohto pohl'adu stdle aktudlnou.
Na zdklade tychto skutocnosti je treba zdoraznit’ potrebu sanitdcie v chovoch hydiny,
pravidelne vykondvat dezinfekciu s pouZzitim vhodného dezinfekéného prostriedku
a ndsledne vykonat’ mikrobilogicku kontrolu t¢innosti dezinfekcie.
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Vnitrodruhova variabilita klieSt'a Hyalomma aegyptium

Intraspecific variability of tick Hyalomma aegyptium
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Summary

Hyalomma aegyptium ticks are tree-host parasites feeding specifically on tortoises. Together
127 ticks were examined. Research is focused on whole distribution area of H. aegyptium.
Material has been collected from 85 localities in Afghanistan, Algeria, Azerbaijan, Bulgaria,
Georgia, Greece, Iran, Iraq, Israel, Jordan, Morocco, Pakistan, Romania, Syria and Tunisia.
First step was to determine primers suitable for phylogeography analysis. Together 9 different
molecular markers were examined, five of them have been successfully amplified (COI, 12S
rDNA, 16S rDNA, 18S rDNA and ITS2). COI gene was analysed by Bayesian method and
maximum likelihood method, which formed geographically separated clusters. According to this
single-gene approach-population clustering do not correspond clearly to geographic scale.
Hence there is a hypothesis that gene flow among H. aegyptium populations is more affected by
higher dispersion ability of less host-specific larvae and nymphs, feeding on relatively wide
scale of hosts including other reptiles, birds and mammals.

Keywords: Hyalomma aegyptium; phylogeography; COI; 18S rDNA; 12S rDNA; 16S rDNA;
ITS 2; intraspecific variability

Uvod

Do rodu Hyalomma Koch, 1844, patri dnes zhruba 27 znadmych druhov klieStov z
elade Ixodidae, roziirenych v juznej Eurépe, Azii a Afrike. Vieobecne ide o klieite so
zvySenou toleranciou k aridnemu prostrediu, takZe Casto obyvaji stepné aZ polopustne
biotopy. VicSina druhov je trojhostitel'skd a v dospelom $tddiu parazituje na cicavcoch,
napriklad parnokopytnikoch, neparnokopytnikoch a Selméch, ktoré na rozdiel od inych
kliestov, aktivne vyhladdvaju. Niektoré druhy sd dvojhostitel'ské, alebo
jednohostitel'ské. V krajindch ich vyskytu su tieto klieSte vyznamnymi parazitmy
dobytka a inych pol'nohospodérskych a domécich zvierat. Rod Hyalomma je vektorom
mnohych vyznamnych patogénov, medzi ktoré patri aj Krymsko-konzskd hemoragicka
horicka, prenosnd na cloveka. Speciatnym centrom druhov rodu Hyalomma je
pravdepodobne Strednd Azia, Blizky a Stredny Vychod.

Kliest Hyalomma aegyptium je rozsireny od zdpadného pobrezia Maroka, naprie¢
severnou Afrikou, na Balkane, Blizkom Vychode a hranica jeho rozSirenia zasahuje az
do Strednej Azie. Je to typicky trojhostitel'sky druh, pri¢om jeho larvilne a nymfilne
Staddia parazitujd na relativne Sirokej $kdle plazov, vtdkov a drobnych cicavcov. Dospelé
klieste su na rozdiel od lariev a nymf vysoko hostitel'sky Specializované a na rozdiel od
ostatnych druhov rodu Hyalomma parazituji takmer vyluéne na korytnackich rodu
Testudo. Vynimku tvoria ndlezy dospelych jedincov H. aegyptium na jezoch a vzicne
ndlezy na inych cicavcoch.

Material a metodika

Spolu sme doteraz analyzovali 127 kliestov z korytnaciek druhu Testudo graeca z 85
lokalit z Bulharska, Rumunska, Grécka, Turecka, Gruzinska, AzerbajdZanu, Syrie,
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Iranu, Iraku, Afganistanu, Pakistanu, Maroka, Alzirska, Tuniska, Jordanska a Izraelu.
Klieste ur¢ené na analyzu boli uchovdavané v 96% etanole.

DNA bola izolovand komerénym kitom NucleoSpin Tissue (Macherey-Nagel,
Germany). Koncentricia DNA bola merand pristrojom NanoDrop ASP-3700
(ACTGene, USA), ktory urCuje koncentriciu na zdklade spektrofotometrie.
Extrahovand DNA bola skladovand pri teplote -20°C. Primarnou ulohou bolo
otestovanie primerov vhodnych na fylogeneticki analyzu. Celkom sme testovali 9
roznych markerov. Na analyzu sekvencii DNA bolo po uspesnej amplifikacii vybranych
5 odlisnych génov (Tab. 1). Z deviatich markerov sa ndim nepodarilo amplifikovat’ Styri
(COI-b, EF1-a, TROSPA a Defensin).

Tabul’ka 1: Amplifikované markery.

marker pocet b.p.  primery autor

CO1 863 CI1-N-2312, TY-J-1449 Rees et al. 2003

12S rDNA SR-J-1499, SR-N-14594 Mtambo et al. 2007
16S rDNA 444 16S-F, 16S-R Nourredine et al. 2011
18s rDNA 1814 A,B,C,D,E, F Mangold et al. 1998
ITS2 300 RIB-8, RIB-11 Rees et al. 2003

Tabul’ka 2: PCR programy amplifikacie jednotlivych génov.

gén objem dez;::;iia denaturacia hybridizacia  extenzia extenzia 2
COl 25ul 95 °C 40x 94 °C 40x 45 °C 40x 72 °C 72 °C
(4 min) (30s) (60 s) (60 s) (10 min)
12S rDNA 50ul 95 °C 35x 94 °C 35x50°C 35x72°C 72 °C
(3 min) (60 s) (60 s) (2 min) (15 min)
16S rDNA 30ul 95 °C 35x95°C  35x59,4°C 35x72°C 72 °C
(5 min) (30s) (30°s) (60 s) (15 min)
18S rDNA 100u1 95 °C 40x 94 °C 40x 45 °C 40x 72 °C 72 °C
(4 min) (30s) (60 s) (60 s) (10 min)
ITS 2 25ul 95 °C 35x 92 °C 35x55°C 35x 72 °C 72 °C
(2 min) (30s) (60 s) (45s) (7 min)

Vizualizdcia pruhov prebiehala na 1,5% agar6zovom gély, zafarbenym ethydium
bromidom, presvietenym UV svetlom. Vzorky vybrané na sekven¢ni analyzu boli
precistené komerénym kitom Gel/PCR DNA Fragments Extraction Kit (Geneaid
Biotech Ltd., Taiwan) a bola zmerand koncentracia DNA pomocou pristroja NanoDrop.

Sekvenovanie DNA bolo zaistené firmou Macrogen (Macrogen, the Netherland).
Sekvencie boli upravené softvérom DNASTAR (DNASTAR, Inc.). Fylogeneticka
analyza sekvencii vybranych 54 jedincov prebiehala v programe MrBayes 3.1.2.
(Ronquist & Huelsenbeck 2003) v nastavenom GTR modely 10" genericii. Dalsia
analyza odlisSnou metédou maximum likelihood (ML) prebiehala v programe PHYML
2.4.4. (Guindon & Gascuel 2003) s poctom bootstrapovych replikdtov 1000.
Fylogenetické stromy z oboch metéd boli nasledne vizualizované programom TreeView
1.6.6. (Page, 1996b).

Vysledky a diskusia

Z deviatich testovanych markerov sa ndm podarilo dspesne amplifikovat' 5 génov (COI,
125, 16S, 18S aITS2). Na vypocet fylogeografického stromu bol zatial' testovany
marker COI, ktory vykazuje dostatocnu vnitrodruhovi variabilitu. Na zdklade rozdielov
v COI géne sa strom vetvi na niekol’ko geograficky oddelenych populécii.
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Ked'ze tieto oddelené populdcie nekoreSponduju s redlnou blizkostou populdcii, je
pravdepodobné, Ze geneticku variabilitu kliestov spdsobuje napriklad vys$sia mobilita
nedospelych §tadii. Toto vysvetlenie sa pondka aj v pripade genetickej pribuznosti
niektorych  jedincov, vykazujuicich pribuznost’ s geograficky vzdialenejSimi
populaciami.

/ Ixodes hexagonus JX394197.1
Dermacentor variabilis AF132831.1
4| I Rhipi fius AF132834 1
| Rhipicephalus sanguineus AF132839 1
Rhipi AF132833 1
Hyalomma EU827692.1

lusitanicum EUB27T15.1
Hyalomma detritum (scupense) EU827655.1
— 2549Al7irsko
F 2650 ko HH' acgyptum
551 Gre

F 255t X

2860 Grécko H.
2561Grécko H-
7562 Grécko H. aegyptium

2567 Maroko H. aegyptium
4994 Rumunsko H_ aegyptium
4398 Rumunsko H. aegypiium
5003 Rumunsko H. aegyplium
068 Turecko H. aegyptium
2545Syria  H. aegypiium

2544 Syria H. aegyptium
2557synia_H. aegyptium
0558Syia . aegypiium
4896 Izrael M. aegyptium
aegyptium
4879Turecko H. aegypiium
2546Maroko H. aegyptium
2547 Maroko H. aegyplium
im

2565 Iran H. tium
4890 Turecko Ef%@ypwm
4892 Turecko H. aﬁ;yptium

aeg)

4885 Pakistan H, aegypiium
- 4886 Pakistan H. aegyptium
2548 AlZirsko H. aegyptium
2654 AIZISKO H, aegyptium
2555A1ZirsKo H. aegyptium
2556 Alzirsko H. aegyptium
| 4884 Libanon H. aegyptium
4964 Bulharsko H. aegyptium
4063 GIUzINsko H. aeqyptium
2563 Iran H. aegypliim
4881 Syria H. aegyplium
4352 Syria H. aegypiium
4889 TUTeCKo . aegyptium
4891 Turecko f. tium
3800 Irac . aegypim
rak H. tim
oy 4902 Irak H. %jﬁﬁum
4350 Azerbajdzan H. aegyptium
4966 Bulharsko H. aegyptium
4976 Bulharsko M. aegyptium

Obrazok 1: Fylogeneticky strom na zdklade analyzy génu cytochrom oxiddza
I MrBayes).

Zaver

Na zdklade vetvenia fylogenetického stromu mdZeme konstatovat’, Ze mitochondridlny
gén cytochréom oxidédza I je dostatocne variabilny marker, tym padom je vhodny aj pre
d’alSie analyzy vnitrodruhovej variability. Diverzita génu vidite'ne oddelila niektoré
geograficky separované populécie, niektoré jedince vSak nesd genetické znaky jedincov
z inych populdcii. Pribuznost’ niektorych geograficky vzdialenejsich populacii nemozno
jednoznacne odvodit’ od postupnej geografickej disperzie druhu, ¢o naznacuje ind
formu genetického toku v rdmci druhu. Pripustnym vysvetlenim je vysSia potencidlna
mobilita larvdlnych a nymfalnych §tadii druhu H. aegyptium, ktorych hostitelmi sd
casto iné druhy plazov, drobné cicavce a vtiky. Na ziskanie vic¢sich vysledkov budud
vyuzité aj dalSie pozitivne otestované markery. Podrobné analyzy dalSich Styroch
testovanych génov a ich vzdjomné porovnanie podrobnejSie vysvetlia principy
genetickej variability v rdmci tohto druhu.
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Studium glykanovych struktur pomoci bioc¢ipi a biosenzort
vyuzivajici lektinové rozpoznavani

Study glycans structures for using biochips and biosensors utilizing
lectin recognition

Sediva Alena, Gemeiner Peter, Katrlik Jaroslav

Slovenskd akadémia vied, Chemicky ustav, Oddelenie glykobiotechnologie, Bratislava

Summary

Biosensors and biochips are used in many bioanalytical fields. In present they are beginning to
replace conventional analytical methods such as gas or liquid chromatography. There are many
sectors (for example: human and veterinary medicine, agriculture, pharmaceuticals, food and
fermentation industry, the military and agriculture) where are used nowdays. Lectin biosensors
and biochips are designed to detect glycans structures that are bound to different molecules and
substrates such as proteins, lipids, cell walls as well as in biological material, including stem
cells, tissues, viruses, microorganisms, serums, etc.. Changes in glycosylation are associated
with physiological and pathophysiological changes that are associated with the development of
diseases such as cancer, multiple sclerosis, tuberculosis, Alzheimer's disease, rheumatoid
arthritis, AIDS and many others. The aim of this work is the development and testing of
advanced bioanalytical techniques using lectins biosensors and biochips.

Keywords: lectin; biochip; biosensor; glycan structures

Uvod

Od roku 2011 se na chemickém tstavu SAV zabyvam praci s biosenzory zaloZenych na
lektinovém rozpoznavéani. K vlastni prici vyuZivim povrchovou plasmonovou
resonanci (SPR — surface plasmon resonance), lektinovou a glykanovou microarray.
V druhé poloviné roku 2011 probihalo méfeni pomoci povrchové plasmonové
rezonance. Sledovali jsme interakci mezi lektinem (conA - konkanavalin A) a
biotinylovaného mannanu pii riznych koncentracich. Tato méteni probihala i v prvni
poloving roku 2012. V druhé poloviné jsme se zaméfili na sledovani interakci protein-
sacharid pomoci microarray. Koncem roku 2012 a zacatkem roku 2013 optimalizujeme
tuto metodu z divodu nasledného méfeni vzorku sér a tkani pacientii s kolorektalnim
karcinomem. Pfi naSich méfeni sledujeme zménu v glykosylaci. Zmény v glykosylaci
jsou doprovazena fyziologickymi i patofyziologickymi jevy.

Material a metodika

Povrchovd plasmonovd resonance

Povrchova plasmonova rezonance je d¢j, pti kterém dochazi ke zméné rezonancniho
thlu odrazu monochromatického zafeni od povrchu (zlato, stfibro aj.) respektive ke
zmeén¢ rezonan¢ni frekvence pii fixnim thlu odrazu. Tento jev je dusledkem vzniku
rezonance mezi zafenim a povrchovymi elektrony kovu.*?

Pribeh méteni je rozdéleno do nékolika krokli. Prvnim krokem je imobilizace ligandu

na povrch snimace Cipu. Dalsi krok je navdzani analytu na ligand po némZ nasledujé
. Tt o oo |

faze ustdleni a disociace.
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Lektinové a glykanové microarray

Lektinova a glykanova microarray se pouZivd na charakterizaci sacharido-proteinovych
interakei.’ Jde o vysoce citlivou metodu, umoziujici detekci glykoproteinu o
pikomolarnich koncentracich a z toho diivodu je vhodnd pro glykoproteinové testovani.
V}’lznan31nou vyhodou microarray je pomérn¢ rychlé zobrazeni obrovského mnoZstvi
vzorkd.

Zavér

Hlavnim cilem mé price je navrhnout a pfipravit lektonovy bioCip a biosenzor pro
sledovani interakce riiznych glykanovych struktur s lektinami nebo jinymi proteinovymi
rozpoznavacimi sacharidovymi jednotkami. K tomuto tcelu budou prednostné pouzity
metody povrchové plasmonové rezonance a microarray, které budou doplnény o dalsi
techniky jako ELLA, elektrochemie nebo western blot.

Pomoci navrhnutych a pfipravenych bioCipti a biosenzori budeme sledovat kinetiku
interakci lektind s glykoproteiny, zmény glykosylace proteinil v souvislosti s nékterymi
onemocnénimi.
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Vliv stresu na imunitni systém brojlerovych kuiat

Impact of stress on immune system of broilers

Zelinska Gabriela, Bedaiiova Iveta, Voslafova Eva

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita Brno

Summary

Commercial broilers are exposed to many stress causing factors. The aim of this study was to
summarize the negative impact of various stress factors during fattening and slaughtering on
the immune system of commercial broilers. The possibility of using neopterin and biopterin as
stress markers is indicated. Also the possibility of using probiotics during rearing to decrease
stress is discussed.

Keywords: broilers; stress; pterins; probiotics

Uvod

Komer¢éné vykrmovand brojlerova kufata jsou vystavena fad¢ potencidlnich stresorti
pusobicich béhem vykrmu i pfi procesech souvisejicich s jejich pfepravou na jatky
a porazkou. Pisobeni téchto vlivl miZe vyustit v thyn, zranéni, poskozeni zdravi Ci
zmény vnitiniho prostfedi v dasledku stresového zatizeni (napt. Bedanova et al., 2006;
Vecerek et al., 2006). Z ekonomického pohledu je plsobeni stresu sledovano zejména
ve smyslu jeho dopadu na kvalitu masa. Teplotni stres béhem odchovu je jednim
z vyznamnych stresori antemortem, ktery zptisobuje rychly pokles pH a svétlou barvu
prsni svaloviny (McKee and Sams, 1997). Sandercock et al. (2001) dokumentovali, Ze
akutni tepelny stres vyvolany umisténim brojlerd do pfepravnich kontejnert vede
k alteraci acidobazické rovnovdhy v krvi a postmortdlné ovliviiuje hladinu svalového
glykogenu a pH prsni svaloviny. Kannan et al. (1997) zjistili, Ze vyS$i mira stresu pied
pordazkou muzZe ovlivnit barvu stehenni svaloviny. Méné pozornosti se dosud vénovalo
dopadu stresu na imunitni systém.

Vliv stresu na imunitni systém brojlerovych kurat

Pokud stres trva del$i dobu, nebo se stane chronickym, ovlivni nejenom metabolizmus a
energetickou rovnovahu, ale i imunitni a reprodukéni systém (Elrom, 2000). Je
prokazana tésnd provazanost neuroendokrinni reakce s imunitnim systémem - imunitni
buiikky maji na svém povrchu receptory pro rizné neuroendokrinni peptidy, hormony
a neurotransmitery (Dostdlovd, 2012). V pribéhu stresové odpovédi organismu jsou do
krevniho ob¢hu uvolnovany glukokortikoidy, katecholaminy a dal§i neuroendokrinni
pusobky. Po dlouhou dobu byl vliv stresu na prabéh infekénich onemocnéni piipisovan
vyhradné pifimému ucinku stresovych hormont na imunitni systém a funkci stfevni
bariéry. Je znamo, Ze chronicky stres ma vliv na posun od bunécné imunity
zprostiedkované Th-1 typem bunék k imunit¢ humoralni zprostfedkované Th-2 typem
bun¢k, coz muze ovlivnit prubéh infekce a/nebo vnimavost k mikroorganismim
(Verbrugghe et al., 2012).

Pteriny jako markery aktivace imunitniho systému brojlerovych kuiat

Neddvné studie ukazuji, Ze akutni stres muZe ovliviiovat produkci neopterinu a
biopterinu (Breinekova et al., 2007). Podle Smutné et al. (2010) Ize stanoveni biopterinu
a neopterinu vyuzit jako markery stresového zatiZeni organismu, kdy projevy aktivace
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imunitniho systému jsou v korelaci s koncentraci kortizolu, ktery manifestuje aktivaci
osy stresu (HPA). Aktivace bunécné imunity byla prokédzdna pfi transportu prasat na
jatky, aplikaci Fe3+ - dextranu, kastraci selat (Breinekova, 2006; Marsalek et al., 2011;
Smutnd et al., 2010). Také podle Marsélka et al. (2011) je neopterin vhodny biomarker
pro intenzitu imunitni odpovédi zprostfedkovanou Th-1 typem bumniek. Neopterin a
biopterin patii do skupiny nekonjugovanych pterini odvozenych z guanosin trifosfatu
pomoci guanosin trifosfat cyklohydrolazy 1 (Brown, 1971). Neopterin je syntetizovan
pfeviZzne monocyty/makrofdgy po predchozi stimulaci cytokiny, predevsim
interferonem-v, ktery je uvoliiovan T-lymfocyty a NK bunikami (Hoffmann et al., 2003).
Biopterin je produkovan neenzymatickou oxidaci tetrahydrobiopterinu. Syntéza probiha
v T-buiikdch, B-bunkach, endotelu, hladkych svalovych buiikach, fibroblastech
(Werner-Felmayer et al., 2002), poptipad¢ v jatrech a ledvinach (Fujioka et al., 2008).

Vyuziti probiotik k podpoi‘e imunitniho systému u brojlerovych kurat v piripadé
stresu

Pridavani probiotik do krmiva u brojlerd nabyvd na vyznamu i ve smyslu sniZzeni
pusobeni stresu (Kabir et al., 2004). Probiotika se mohou uplatnit jak v podpofe ristu
v dasledku zlepSeného vyuziti krmiva, tak v prevenci infek¢nich a neinfek¢nich poruch
zazivani. Jejich preventivni G¢inky se projevi zejména ve stavech stresu (Krej¢i et al.,
2013). V posledni dob& je vénovdna znacnd pozornost také studiu protizanétlivych
ucinkti nékterych probiotik. U lidi byly prokdzany lécebné a preventivni ucinky pii
idiopatickych stfevnich zanétech snizenim produkce protizanétlivych cytokini (Geier et
al., 2010). Podavani probiotik v produkci brojlerovych kufat povazuje mnoho autort za
prospesné z hlediska zlepSeni konverze krmiva a podpory imunitniho systému.

Zavér

Cilem probihajictho vyzkumu je sledovani dopadu pusobeni stresu na imunitni systém
brojlerovych kufat na zdkladé stanoveni zmén hladin pterinti v krevni plazmé. Je
ovefovana také vyuzitelnost probiotik na eliminaci negativniho dopadu ptlisobeni stresu
v podminkdch komeréniho vykrmu brojlerovych kufat.
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Kanibalismus u bazanti chovanych v zajeti

Cannibalism in pheasants kept in captivity

Hrabéakova Petra, Voslaiova Eva, Bedanova Iveta

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita Brno

Summary

Pheasants kept in captivity are prone to feather pecking and cannibalism which can cause
health problems and death losses in pheasant flocks. Measures against feather pecking and
cannibalism include beak trimming, the clipping of plastic or metal rings into the bird’s
nostrils, the fitting of spectacles onto the bird’s beak, environmental enrichment and other
management practices (stocking density, flock size). Alternative methods currently in research
include e.g. the use of chemical sprays to the feathers and insoluble fiber in animal nutrition.
Preventive measures are important not only to achieve economic efficiency, but also to maintain
good health and welfare in captive-reared pheasants.

Keywords: cannibalism; feather pecking; enrichment; spectacles; cauterization

Uvod

Klovani pefi je dosud nevyfeSeny problém v chovech dribeZze na celém svété
(Harlander-Matauschek, 2011). Byl popsan u mnoha druhii vcetné domécich slepic
(Blokhuis et al., 2007), krit (Busayi et al., 2006), kachen (Gustafson et al., 2007), a
ktepelek (Bilcik and Bessei, 1993), ale také pernaté zvéfe chované v zajeti, zejména
bazanti (Kjaer, 2004). Problém je zvlast¢ zavazny ve volnych ustdjenich, kde mutze
postihnout znaéné mnozstvi ptaki (Keeling, 1995). Ve Svédsku bylo v ramci rozsdhlého
pruzkumu chovii pernaté zvéte zjisténo klovani pefi ve 38 % chovl bazanti (Aland and
Madec, 2009). Prestoze tada rizikovych faktorti, které ovliviiuji rozvoj vyklovavani
pefti, byla identifikovdna (napf. Lambton et al., 2010), nepodafilo se jej dosud vymytit.
V praxi jsou pouzivany rizné metody ke sniZeni vyskytu klovan{ peii.

Kauterizace zobaku

Jednim z preventivnich opatfeni proti vzdjemnému ostipovani peii u bazZanti je
kauterizace zobdku. Jedna se o odstranéni jedné tfetiny aZ jedné poloviny horni a dolni
casti zobdku. Vzhledem ktomu, Ze kauterizace pferusi nervy zobdku, klovéani
s kauterizovanym zobdkem neposkytuje ptakiim takovou smyslovou odezvu jako
neporuseny zobdk (Kuenzel, 2007). U kura doméciho je tento zdkrok obvykle provadén
kratce po vylihnuti za dcelem redukce kanibalismu a zlepSeni konverze krmiva (Glatz,
1990), u bazantii se vSak Casto provadi pozd¢ji a tim vice je pak na misté otdzka akutni a
chronické bolesti u ptakti po zakroku (Cheng, 2006). Jak vyplyva z vysledkt sledovani
kratko i dlouhodobého dopadu kauterizace zobaku u baZanti (Voslafova et al., 2013),
kauterizace zobédku je pro bazanty velmi stresujici zdkrok a nelze jej tedy povazovat za
vhodné feseni nezidoucich projevii kanibalismu. V Ceské republice se navic jednd o
zékrok zakdzany zdkonem ¢. 246/1992 Sb., na ochranu zvifat proti tyrani, ve znéni
pozdgjsich piedpistt (UKOZ, 2011).

Nasadce na zobak

Fehlberg et al. (1993) a Kjaer (1997) popisuji pouziti riznych typt nasadci, které jsou
aplikovany na zobdk k prevenci vzdjemného zranovani. Plastové nebo kovové krouzky
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jsou zasazeny do nozder ptaku tak, aby se zabrdnilo zavirdni zobdku. Jinym typem jsou
ndsadce ve tvaru bryli. Tyto ndsadce se pouzivaji ke sniZeni oStipovdni pefi,
kanibalismu a konzumace vajec bazanty ve snaSkovych klecich. Jednd se o plastové
bryle, které jsou navrZeny tak, aby blokovaly zorné pole a tim snizovaly vyklovavani
peii u bazanti (Anon, 2012). Nasadce mohou zlepsit stav pefi a klize, ale mohou také
zpusobit poskozeni zobdku a nozder (Bulter and Davis, 2010). Swarbrick (1985) zjistil
pfi pouziti ndsadcti na zobdk zvySenou uUmrtnost. Voslafova et al. (2013) popsali
negativni dopad na imunitni systém bazanti v disledku chronického stresu pti déle
trvajicim pouZiti ndsadct.

Obohacené klecové systémy

Konven¢ni klecové systémy neumoZznuji ptakim pfirozené chovani. BaZanti chovani
v konvencnich klecich tak mohou vykazovat poruchy chovani, které Casto vyusti v
ruzné formy agrese a kanibalismu, neziidka zplisobi vyrazné zhorSeni zdravotniho stavu
nebo dokonce smrt (Zapletal et al., 2010). Welfare zvitat 1ze zlepsit ustdjenim v druhove
specifickych pfirozenych podminkdch nebo podminkdch blizkych pfirozenému
prostiedi. Obohacené prostfedi, napf. pfitomnost hfadi muze zlepsit Zivotni podminky
kutat (Duncan et al., 1992; Pohle and Cheng, 2009). Pouziti hfad (Swan, 1983) a nizsi
hustota osazeni (Cain et al, 1984;. Kjaer, 2004) byly navrZeny jako potencidlni zptisob
feSeni sniZeni Cetnosti vyklovavani pefi i v bazantich voliérach. Otdzku obohacenych
kleci a jejich vlivu na troven agrese a vyklovavani pefi feSili také Jendral et al. (2005) a
Pavlik et al. (2008). Pozitivni vliv obohaceného prostiedi na welfare bazantti chovanych
v klecovych systémech popisuji také Hrabcdkova et al. (2012).

Hustota osazeni

Keeling and Gonyou (2001) uvadéji, Ze ustdjeni domacich slepic v konvenénich klecich
s vySS8i hustotou osazeni je spojeno se snizenim produkce vajec, vySs$i mirou dmrtnosti,
vice piipady vyklovavani peii a kanibalismu, a zvySenou bazlivosti. Zmény faktort
zivotniho prostfedi béhem odchovu mohou sniZit problémy s chovdnim a hustota
osazeni je hlavnim faktorem ovliviiujicim vyklovavani pefi u pernaté zvéte (Hoffmeyer
1969, Cain et al., 1984, Fehlberg et al., 1993). Kjaer (2004) také uvadi, Ze hustota a
velikost skupiny mé¢la zietelny vliv na kvalitu opefeni a poSkozeni ktize bazantich kufrat.
Podle jeho pozorovani lze bazanti kutata az do v€ku 5-6 tydna chovat pii hustoté 0,7
kufe/m? ve skupiné 80 kufat bez rizika vzajemného klovani. S vySsi hustotou bazantd
chovu se sniZovala kvalita jejich opefeni, tedy rostl vyskyt klovani pefi.

Postriky na peri

Ucinnost postiikil peif u bazantt dosud nebyla sledovéna, aviak studie u driibeze piinasi
nadéjné vysledky. Klovani peii pfimo souvisi s konzumaci pefi, coZ naznacuje, Ze pefi
je nosnicemi vniméno jako substituce krmiva. Ve studii Harlander-Matauschek et al.
(2009) se klovani peti sniZovalo, pokud se stalo pefi chutové neldkavé. Ukdzalo se, Ze
postiik pefi odpuzujici latkou (chinin) sniZzuje kritkodobé vyklovavani peii. Ptici,
jejichZ pefti bylo oSetfeno chininem, se naucili, Ze pefi stejného druhu nenf atraktivni pro
klovédni, a vyhybali se mu. VSechny pouZité latky (napf. 1% roztok cesneku, 1%
mandlovy olej, 1% hiebickovy olej, 1% htebiCkovy roztok, roztok siranu chininu ve
¢tyfech koncentracich (0.1%, 1%, 2%, 4%), 0.6 mol roztok chloridu hotfec¢natého)
statisticky vyznamné sniZily vyklovdvani i konzumaci pefi ve srovndni s pefim bez
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postfiku. Nejucinnéjsi byly koncentrace chininu 2 % a 4 % (Harlander-Matauschek and
Rodenburg, 2011).

Vyuziti vlivu nerozpustné vlakniny ve vyzivé zvirat

Uloha pefi jako doplitkové slozky vyZivy neni zndma. Pefi neni pfisuzovan nutriéni
vyznam (McCasland and Richardson, 1966). Harlander-Mataushek et al. (2006) ale
predpokladaji, Ze pefi muizZe mit podobny ucinek jako nerozpustna vldknina.
Nerozpustnd vldknina stimuluje peristaltiku a urychluje prichod krmiva travicim
traktem (Krogdahl, 1986). Bylo také zjisténo, Ze zvySeni obsahu vldkniny zlepsilo
pokryv pefi nosnic z divodu menstho vyskytu vyklovavani pefi (Wahlstrom et al.,
1998, Aerni et al., 2000). To vyvolava otazku, zda peii 1ze nahradit vlakninou v dietidch
s nizkym obsahem vldkniny, kterymi jsou obvykle nosnice krmeny, ke stimulaci
priachodu krmiva (Harlander-Mataushek et al., 2006), a zda by se k tomuto dalo
pristoupit i v chovech baZantii. Pretrvavajici otazkou je, zda travici vyhody konzumace
pefi jsou chybéjicim ¢lankem k vyfeSeni problému vzdjemného vyklovavéani pefi. To
znamend, Ze dal$i studie v této oblasti jsou nezbytné nutné pro nalezeni feSeni, a tim
zajisténi dobrych Zivotnich podminek zvitat (Harlander-Mataushek et al., 2006).

Zavér

Kanibalismus u bazanti a dribeze obecné je zdvaznym problémem pocinajicim
vzdjemnym vyklovdvanim pefi. Pfevdznd Cast autorti se shoduje, Zze je dusledkem
nepfirozenych podminek chovu. Opatfeni k zabrdnéni klovéani pefi Casto nefesi pti€inu,
ale pouze mechanicky zabrafiuji zranénim a zpravidla jeSt¢ vice naruSuji welfare
chovanych ptakt (kauterizace, ndsadce). Upfednostnéna by méla byt opatieni sméetujici
k umoznéni pfirozeného chovani v odpovidajicich podminkach chovu.

Literatura
Literatura dostupnd u autort.

Kontaktni adresa: Petra Hrab&ikova, Mgr., Ustav vefejného veterindrniho lékaistvi a
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Vliv podminek skladovani tél ¢erné zvéire na koncentraci biogennich
aminu ve svaloviné kyty a plece

Influence of storage conditions of wild boars carcasses on the biogenic
amine concentration in shoulder and leg muscle

"Hutai'ova Zdeiika, 'Veterek Vladimir, '"Marsalek Petr, 'Forejtek Pavel,
’Svobodova Irena

"Ustav verejného veterindrniho Iékaistvi a toxikologie, Fakulta veterindrni hygieny a ekologie,
Veterindrni a farmaceutickd univerzita Brno
*Ustav hygieny a technologie masa, Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd
univerzita Brno

Summary

The objective of this study was to assess the venison hygienic quality of wild boars carcasses
stored at temperatures 0, 7, 15°C for 21 days. Venison hygienic quality was assessed on the
base of biogenic amine concentrations. Muscle samples (shoulder and leg) were collected at
regular weekly intervals (1., 7., 14 and 21. day after wild boars killing). Biogenic amine
concentrations were assessed by liquid chromatography with tandem mass spectrometry. In
muscle samples (both leg and shoulder) and leg muscle samples of wild boars stored at 0°C and
7 °C respectively, were not observed significant changes in the biogenic amine concentrations
during whole storage time. In shoulder muscle samples of wild boars stored at 7°C were
apparent changes of biogenic amine concentrations observed after the first storage week. In
muscle samples (both shoulder and leg) of wild boars carcasses stored at 15°C was the increase
of biogenic amine concentrations evident in the course of the first storage week.

Keywords: hygienic quality; Sus scrofa; venison

Uvod

V soucasné dob¢ je sledovana zvySend produkce a obchodovani s masem prasat
divokych. V souvislosti s timto faktem je spojena snaha spotiebiteld o zajisténi kvality
této suroviny (Marchiory, 2003). Hygienicka kvalita zvéfiny je Casto diskutovanou
problematikou pramenici ze zplusobu jejtho ziskdvani. Zajisténi odpovidajicich
podminek lovu, nasledného osetieni a skladovani tél ulovené zvéte patii mezi nejcastéji
zminované faktory spojené s kvalitou zvéfiny.

MozZnymi indikdtory hygienické kvality potravin jsou biogenni aminy. Jednd se o
nizkomolekuldrni latky, jejichZ tvorba v potravinich je spojovdna zejména
s pomnoZenim mikroorganismi. Hernandez-Jover et al. (1996), vyuzili ve své studii
nésledujici rozmezi koncentraci biogennich amint pro rozdéleni hygienické kvality
masa: < 5 mg/kg Cerstvé maso, vysoké hygienické kvality; 5 — 20 mg/kg maso pfijatelné
hygienické kvality, jiZ s poCateénimi zndmkami kaZeni; 20 — 50 mg/kg maso nizké
hygienické kvality; > 50 mg/kg zkazené maso.

V Evropé€ je zaznamendn stdle se zvysujici zdjem spotiebitelil o maso zvete neustile
vzriustdi (Membré, 2011). Ovéfeni dodrZovani pozadavki spojenych s manipulaci
ulovené zvéfe byva casto v praxi nemozné. Jedinou moZnosti je Casto posouzeni
hygienické kvality zvéfiny bez predchozich ddaji. VyuZiti koncentraci biogennich
amini pro hodnoceni hygienické kvality by mohlo byt moZnym zpisobem ovéfeni
skute¢ného hygienického stavu zvéfiny.
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Material a metodika

Do pokusu bylo zahrnuto 21 ks prasat divokych (Sus scrofa) o hmotnosti 18-39 kg, do
1 roku stafi (tzv. loncdk), ulovenych v rtiznych honitbach Jihomoravského kraje.
Ulovené kusy proSly ihned po uloveni fddnym prvotnim oSetfenim, bylo zahdjeno
chlazeni a okamzity transport do provoznich prostor na VFU Brno. 3 kusy divokych
prasat byly vySetfeny ihned po transportu pro ziskani vychozich hodnot. Zbyl4 prasata
byla rozdélena na 3 skupiny a za odliSnych teplot (0, 7 a 15 °C) byla skladovana po
dobu 3 tydnt. V tydennich intervalech (7., 14. a 21. den) po uloveni byla analyzovana

svalovina ziskand z kyt a pleci divokych prasat z kazdé testované skladovaci teploty.

Vzorky svaloviny (m=0.5 g) pro analyzu byly pfipraveny extrakci tkan€¢ 5% roztokem
kyseliny trichloroctové. Analyza byla provedena metodou kapalinové chromatografie s
tandemovou hmotnostni spektrometrii. Ziskané vysledky byly zpracovdny a
vyhodnoceny statistickym programem UNISTAT 5.6 za pouziti vicevybérového
medidnového testu. Hodnota p[10.05 byla povazovana za statisticky vyznamnou.

Vysledky
Koncentrace biogennich amint stanovené ve svaloviné plece a kyty jsou uvedeny
vgrafuc. 1 ac. 2.
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Graf 1: Koncentrace biogennich aminti ve svaloviné plece prasete divokého v pribéhu
skladovani pfi teplotach 0, 7, 15 °C.
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Graf ¢. 2: Koncentrace biogennich amintl ve svaloviné kyty prasete divokého v pribéhu
skladovani pfi teplotiach 0, 7, 15 °C.

Diskuse

Z vysledkt ziskanych v na$i studii je patrné, Ze mira tvorby biogennich amind souvisi
s teplotou, ve které byla téla prasat divokych skladovdna. Zjisténi je v souladu
s tvrzenim, které uvadi ve své studii Naila et al. (2010).
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Z vysledki uvedenych v grafu ¢. 1 dile vyplyva, Ze soucet koncentraci biogennich
amind ve svaloving plece prasat divokych skladovanych ve visu v kazi pfi teplot¢ 0°C
nepfesdhl hodnotu 5 mg/kg. Na zdklad¢ déleni hygienické kvality masa dle obsahu
biogennich amini, uvedené ve studii Hernandeze—Jovera et al. (1996) tak muZe byt
oznacCena jako maso vysoké hygienické kvality. U svaloviny plece prasat divokych
skladovanych pii teplot¢ 7°C doslo ke ztraté vysoké hygienické kvality v pribéhu
druhého tydne skladovani, kdy byl pozorovan nejvyssi, statisticky vyznamny (p[10.05)
ndrist koncentraci biogennich amind. Ztrita vysoké hygienické kvality svaloviny plece
prasat divokych skladovanych pfi teplot¢ 15 °C byla zaznamendna jiZz sedmy den
skladovéani. K nardstu koncentraci biogennich amini dochdzelo v pribéhu celé¢ doby
skladovani. Statisticky vyznamny rozdil mezi vysi koncentraci biogennich amint byl
nalezen mezi prvnim a 21. dnem skladovani (p10.05).

Ve svaloving kyty prasat divokych skladovanych pii teplot¢ 0 a 7°C byla vysoka
hygienickd kvality zachovdna po celou dobu skladovani. Ve svaloviné kyty prasat
divokych skladovanych pfi teplot¢ 15°C byla ztrata vysoké hygienické kvality
zaznamendna v prubéhu druhého tydne skladovani. V tomto obdobi skladovani byl
pozorovan nejvyrazngjsi, statisticky vyznamny (p[10.05) nartst koncentraci biogennich
amint. Dle Hernandeze—Jovera by mohla byt svalovin kyty téchto prasat divokych
oznaCena jako maso piijatelné hygienické kvality (hodnoty koncentraci biogennich
amini do 20 mg/kg); po 14. dnech skladovani, kdy koncentrace biogennich aminii
dosahly hodnoty 25.49 mg/kg by mohla byt svalovina oznacena jako maso nizké
hygienické kvality.

Zavér

Z vysledkt uvedenych v nasi studii vyplyva, Ze u t¢l prasat divokych skladovanych pfi
teplot¢ 0°C byla hygienickd kvalita zachovdna po celou dobu skladovani. U prasat
divokych skladovanych pii teplot¢ 7 °C doslo ke ztrat¢ hygienické kvality v pribéhu
druhého tydne skladovani. Za zcela nevhodnou teplotu pro skladovani tél prasat
divokych lze oznacit teplotu 15°C, kdy byla ztrata hygienické kvality masa pozorovana
jiz 7. den skladovani.

Podékovani
Studie byla finan¢n€ podpoiena projektem IGA 13/2012/FVHE.
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The effects of subchronic exposure to metribuzin and terbuthylazine
on some oxidative stress parameters of early developmental stages of
common carp

Hostovsky Martin, Blahova Jana, Plhalova Lucie, §tépén0vé Stanislava,
Praskova Eva, Marsalek Petr, Svobodova Zdeiika

Faculty of Veterinary Hygiene and Ecology, University of Veterinary and Pharmaceutical Sciences Brno,
Czech Republic

Summary

Our work evaluates the subchronic effects of triazine compounds metribuzin and terbuthylazine
on embryo-larval stages of common carp (Cyprinus carpio L.) using some selected oxidative
stress parameters and biotransformation enzyme. Obtained results show that triazine herbicides
induced oxidative stress in embryo-larval stages of common carp. Increased activities of
antioxidant defence and biotransformation enzymes were evident biomarkers of free radical
attack. The lipid peroxidation level was low in early developed fish after triazines exposure.

Keywords: triazine; fish; embryo-larval; antioxidant enzyme; detoxification enzyme

Introduction

Due to the increasing use of chemical substances in agriculture, industry and households
in the last few decades the environmental pollution has intensified and water pollution is
a widespread problem in many aquatic environments (Valavanidis et al. 2006). Fish are
suitable organisms for the study of biochemical, biological or behavioral effects of
pesticide exposure in the ecosystem (Powers, 1989; van der Oost et al. 2003).

The primary mode of triazine herbicide action on plants is the inhibition of the Hill
reaction phase of photosynthesis by the blocking of electron transport and tey are
widely used mostly in (Roberts et al. 1998; Tomlin, 2003). Triazine pesticides may
cause morphological, physiological and biochemical alterations in fish (Arufe et al
2004; Dezfuli et al. 2006; Nieves-Puigdoller et al. 2007) but less is known about the
specific effects of terbuthylazine or metribuzin on oxidative stress parameters in early
developmental stages of fish.

Our study evaluate the effects of subchronic exposure of embryo-larval developmental
stages of common carp (Cyprinus carpio L.) to metribuzin and terbuthylazine
herbicides by using selected oxidative stress biomarkers.

Material and Methods

Embryo-larval toxicity tests were conducted using a modified protocol according to the
OECD 210 guidelines (Fish, early-life stage toxicity test) (OECD, 1992). For the test a
semistatic method was used, with twice daily bath replacement.

Metribuzin at concentrations of 0.9, 4, 14, and 32 mg L' and terbuthylazine at
concentrations of 0.9, 160, 520, and 820 ng L' were used. Concentrations during the
test did not sink below 80% of the nominal concentration. The test was ended after 30
days; the fish were killed (by CO,) and immediately frozen, and stored at -85 °C until
analyses. Whole body samples were weighed and homogenised using phosphate buffer.
The total catalytic concentration of glutathione S-transferase was determined by
measuring the conjugation of 1-chloro-2,4-dinitrobenzene with reduced glutathione
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(GSH) at 340 nm (Habig et al. 1974). The catalytic concentration of GR was
determined spectrophotometrically by measuring oxidation of the nicotinamide adenine
dinucleotide phosphate (NADPH) at 340 nm (Carlberg & Mannervik, 1975). The
protein concentration, for specific activities of GST or GR expression, was determined
by Bicinchoninic Acid Protein Assay Kit (Sigma-Aldrich, St. Louis, MO, USA). To
check lipid peroxidation in the fish, TBARS assay described by Lushchak ez al. (2005)
at 535 nm was used. All spectrophotometric measurements were performed using the
Varioskan Reader (Thermo Fisher Scientific Inc.). The statistical software program
STATISTICA (version 8.0 for Windows, StatSoft) was used to compare differences
among the test groups.

Results

In metribuzin treated groups, the activity of GST was increased (p < 0.05) in all
experimental groups, with the highest in 32 mg L™ (Graph 1.) The GR activity was
increased in 0.9, 4, and 14 mg L' groups (Graph 2.) and the TBARS levels were higher
in 0.9 mg L' group. Terbuthylazine had no significant effect (p > 0.05) at any tested
concentrations on GST activity. It caused an increase (p < 0.05) of GR activity in the
terbuthylazine exposure on TBARS level.

control 0.‘9 t‘l 1‘4 3‘2 4 cor‘nrol 0-‘9 A‘I 1‘4 3‘2

Graph 1: GST activity after metribuzin exposure in  Graph 2: GR activity after metribuzin exposure in
early developmental stages of common carp, early developmental stages of common carp,
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Discussion

Our study showed that metribuzin exposure significantly raised GST activity in embryo-
larval fish stages at all tested concentrations and terbuthylazine at subchronic
concentrations (0.9, 160, 520, and 820 pg L non-significantly increased GST activity
in embryo-larval fish stages. Our results concerning GST activity confirm the potential
of metribuzin herbicides to affect detoxification enzymes in early life stages of fish,
which can also have an influence on antioxidant defence systems. Such activity points
to a clear level of xenobiotic biotransformation in early life stage fish development.
Wiegand er al. (2001) reported an effect on the detoxification system of zebrafish
(Danio rerio) by atrazine, in which a higher atrazine concentration (up to 5 mg L™)
caused a decrease in GST activity. A study concerning chronic exposure of juvenile
common carp to simazine reported no influence of simazine (at 0.06, 1, 2, and 4 pg L™")
on GST activity during a 90-day period of exposure (Velisek et al. 2012).

We obtained a significantly higher increase in GR activity in embryo-larval fish stages
in metribuzin exposed groups at concentrations of 0.9, 4, 14 mg L and at a
terbuthylazine concentration of 520 pg L' compared to control. Stara et al. (2012)
observed the effect of simazine on oxidative stress and antioxidant responses in juvenile
common carp after chronic exposure. Nwani et al. (2010) confirmed increased
antioxidant activity, including GR, with increasing exposure to atrazine in freshwater
fish (Channa punctatus).

We found a non-significant increase in TBARS levels in embryo-larval fish stages
exposed to the highest tested concentration of terbuthylazine (820 ug L™), but in other
exposed groups the level of TBARS decreased non-significantly compared to control.
Studies concerning the effects of triazine showed a rise in TBARS levels with a positive
correlation to tested pesticide concentrations (Elia et al. 2002; Nwani et al. 2010, Xing
et al. 2012).

Conclusions

Our results suggest that metribuzin and terbuthylazine had an effect on the detoxifying
enzyme and oxidative stress biomarkers in embryo-larval stages of common carp. The
triazine herbicides induced oxidative stress in development stages of fish during 30 days
of toxicity test and after this period we can use GST, GR and TBARS level as
biomarkers of free radicals attack induced by pesticides. The results of this work
provide additional data on the subchronic exposure of embryo-larval fish stages to the
triazine herbicides terbuthylazine and metribuzin.
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The effects of atrazine on early life stages of common carp
(Cyprinus carpio)
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Summary

Atrazine and its chloro-s-triazine metabolites are found in surface water, groundwater, even
though they are banned in the Czech Republic since 2005. The objective of the present study
was to determine the subchronic toxic effect of atrazine at concentrations of 0.3; 30; 100 and
300 ug L on growth and development of early life stages of common carp and antioxidant
defence enzymes. The study demonstrated that atrazine has not been effected the weight and
growth rate evolution. Exposure to atrazine at 0.3 ug L' was associated with significant
increased of activities glutathione peroxidase, glutathione S-transferase, superoxide dismutase
and catalase compared to control. Activity of glutathione reductase (GR) was the slight
increases only in the first experimental concentration of atrazine (0.3 ug L") and significantly
lower (p <0.05) activity of GR were observed in groups exposed to 30, 100 and 300 ug L’
compared to the group exposed to 0.3 ug L. The level of oxidized lipids slightly increased in
experimental groups exposed to atrazine at 100 and 300 ug L compared to control. Atrazine
demonstrated the significant influence on the biotransformation enzyme and oxidative defence
enzymes of exposed early life stages of common carp. Based on these results were determine a
lowest observed effect concentration (LOEC) = 0.3 ug L.

Keywords: atrazine; embryo—larval toxicity test; LOEC; oxidative stress

Introduction

Atrazine (6-chloro-N2-ethyl-N4-isopropyl-1,3,5-triazine-2,4-diamine) is a selective
systemic herbicide belonging to the s-triazine family which causes inhibition of
photosynthesis. Atrazine has been used in agriculture to kill weeds on crops include
mainly maize, sorghum, sugarcane (Hussein et al., 1996; Kimbrough and Litke, 1996;
U.S. EPA, 2012). Degradation of atrazine can be carried out by photolysis and
microorganisms in surface water and then is hydrolyzed of the chloro substituent.
Degradation decreases with increasing depth, atrazine has a low solubility and then can
be stable and persist in groundwater (U.S. EPA, 1988; Howard, 1989; WHO, 2010).

This herbicide is still one of the most widely used in the U.S., China, Brazil and
Argentina (Graymore et al., 2001; Zhou et al., 2008). Based on the European
Commission No. 2004/248/EC the Czech Republic has banned use of atrazine since 1
August 2005. This substance is also currently contaminant of rivers in the Czech
Republic and was detected ranging from 0.3 to 1 pg L™ (Czech Hydrometeorogical
Institute, 2008).

The prevalence of these pesticides in the aquatic environment, and their potential for
adverse effect, makes them strong candidates for toxicological studies. To date, fish
have proved to be useful experimental models for the evaluation of the health of aquatic
ecosystems exposed to environmental pollution and the associated biochemical changes
(Neskovic et al., 1993; Steinberg et al., 1995; Hussein et al., 1996; Houjuan et al., 2010;
Dong et al., 2012; Lazar et al., 2012; Lazar and Beiras, 2012).
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Material and Methods

Experimental protocol

Embryo-larval toxicity test were performed according to the OECD 210. Each per 100
fertilized eggs at 24 h post-fertilization were transferred into 15 crystallization dishes
and everything was done in 3 series. The eggs were exposed in 4 concentrations test
solutions: 0.3; 30; 100 and 300 pg L" and a control (atrazine-free tap water). Semi-
static method with solution replacement twice a day was used, daily was measured
temperature (21.3-22.9 °C), pH (8.1-8.9) and the dissolved oxygen saturation being
above 60%. The first day, the day after post-fertilization was designated as the
beginning of the test and was terminated after 33 days, when all larvae in the control
dishes reached the juvenile stage. Embryos and larvae from all groups were collected in
4 % formalin during the test (6, 12, 19 and 26 days) and at the end (33 day), then was
monitoring developmental stages, total length (TL), weight (w) and Fulton's condition
factor (FCF), length-weight ratio.

Weight and growth rate evolution
Fulton’s condition factor was calculated at each sampling time.
W .10°

L3

FCF =

W = weight in g, L = total length in mm.

The mean specific growth rate (SGR) was calculated for each experimental group
beginning on day 6 (the first sampling time) and on day 33 (completion of the test).
SGR = InW.—-1nW, 100

SGR = specific growth rate, W, = weight of one fish at time T, W, = weight of one fish at time T», T = first sampling time, T, = end of the test.

The inhibition of specific growth (I) rate for each experimental group was calculated as

follows:

]= SGR (contol )— SGR (group )
SGR (control )

1[% -100

Measurement of antioxidant defence enzymes and lipid peroxidation

The catalytic concentrations of glutathione S-transferase (GST), glutathione reductase
(GR), glutathione peroxidise (GPx), catalase (CAT) and superoxide dismutase (SOD)
were measured spectrophotometrically. To check lipid peroxidation in the samples,
malondialdehyde was measured by the thiobarbituric-acid-reactive-substances
(TBARS).

Statistical analysis
Statistical analysis was performed using Statistica 8.0 for Windows (StatSoft CR).

Results and Discussion

Hatching
Hatching of embryos started on the third day and was completed on fifth days.

Accumulated mortality
Mortality in the control group and all the tested groups were in a similar range.

Histopathology
Histological examination did not reveal any histological lesions (skin, gill, liver tissue).

156



Sekce 6

Length and weight growth parameters

Table 1: Growth rate results of the 33-day embryo-larva test on common carp.

Atrazine Control 03pugL” 30 ug L 100 ug L 300 ug L’
TL33; (mm) 18.2242.68  18.25+£2.25 17.9242.04 22.84+18.13 18.23+1.85
Wis(mg) 87.92442.22 85.56+33.00 79.95+£30.07 81.33+29.1 86.66+29.74

FWCs3 1.37+0.50 1.33+0.1 1.31+0.12 1.32+0.12 1.37+0.11
SGR 14.48 14.82 14.14 14.59 14.97
I (%) - -2.34 2.32 -0.75 -3.39

Table 2: Activities of GR (nmol min™ mg protein’l), CAT (umol min” mg protein'l),
SOD (U mg protein'l) and GST (nmol min mg protein’l); and content of TBARS
(nmol g of w.w"l) in common carp (mean + SEM) after atrazine exposure; p < 0.05
between different treatments groups are indicated by different alphabetic superscripts.

Group Control 0.3 ng L' 30 pug L' 100 pg L' 300 pg L'
GR 6.04+0.56  6.84+0.69° 5.46+1.01° 5.59+1.20°  5.64+0.68"
CAT 19.67+2.05° 24.52+2.87°  22.88+4.28%°  21.33+4.07* 22.14+2.62*
SOD 3.1740.41°  3.71x0.17* 3.34+0.28"  3.00+0.35*  2.81+0.13¢
GST 101.80+8.6™ 118.99+7.00° 109.07+11.70* 93.73+£7.30° 91.91+5.07°
TBARS 17.80+10.06" - - 22.98+3.71* 18.60+4.37"

38
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Figure 1: GPx (nmol min” mg protein’l) after 33 days’ exposure to atrazine; p < 0.05
between different treatments groups are indicated by different alphabetic superscripts.

Conclusion
Exposure of atrazine had a significant influence on the induction biotransformation
enzyme and oxidative stress markers of exposed embryo-larval stages of common carp.
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Summary

Effects of terbuthylazine on common carp (Cyprinus carpio) were observed after 24h exposure
to the high pesticide concentration and after recovery period of 6 days. In this study, a
commercial herbicide formulation Click 500 SC (terbuthylazine 500 g/l) was used, the test
concentration of terbuthylazine was 3.3 mg/l. Biomarkers of oxidative stress such as
glutathione (GSH), glutathione-S-transferase (GST), glutathioneperoxidase (GPx), glutathione
reductase (GR), catalase (CAT), amount of malonyldialdehyde (MDA) and ceruloplasmin
activity were determined in liver of carp.

Keywords: herbicides; biomarkers; antioxidant defence

Introduction

Terbuthylazine (6-chloro-N-(1,1-dimethylethyl)-N’-ethyl-1,3,5-triazine-2,4-diamine) is
used as a broad spectrum pre- or postemergence herbicide in agriculture and forestry.
Its herbicidal activity is based on the inhibition of photosynthesis (Roberts et al. 1998).
Like triazines, terbuthylazine and its main metabolite degradation product
desethylterbuthylazine are frequently detected in surface and ground water (Larson et
al. 1999, Guzella et al. 2006, Noppe et al. 2007, Quednow and Puttmann 2007, Fava et
al. 2010, Loos et al. 2010).

Terbuthylazine belongs to triazine herbicides group. These pesticides are known due to
their ability to induce oxidative stress in fish (Oropesa et al. 2009, Prasad et al. 1991,
Elia et al. 2002, Davies et al. 1994). Oxidative stress is characterized as an imbalance
between the production of reactive oxygen species (ROS) and the antioxidant response
of an organism where ROS production prevails (Sies, 1991).

The aim of the presented study was to assess the toxic impact of short-term exposure of
terbuthylazine on common carp (Cyprinus carpio) with regard to oxidative condition
and regeneration ability of liver of these fish.

Material and Methods

The experimental fish (C. carpio) (weight 130.7 + 27.7 g) were exposed to the
concentration of terbuthylazine of 3.3 mg/l for 24 hours. The test concentration (1/3
96hLCsy) was prepared by commercial preparation Click 500 SC (terbuthylazine 500
g/l) dissolved in 10 ml of 10% dimethyl sulfoxide (DMSO). After 24 hours (day 1) fish
were exposed to dechlorinated tap water with DMSO (0.0005%) for another 6 days
(day 7). The fish were sacrificed on day 1 and day 7 and the liver (hepatopancreas) were
dissected. The liver samples were stored at -85 °C until further analyses were
performed.

The analysis of ceruloplasmin activity, GST, GR, GPx, CAT and MDA were performed
using a Varioscan flash spectral scanning multimode reader (Thermo Scientific).
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Determination of terbuthylazine in water was perfomed by gas chromatography with ion
trap mass spectrometry (GC/IT-MS).

Statistical analysis of the data was performed using the program Unistat 5.6.

Results

The results of determination of oxidative stress biomarkers are presented in table 1. The
groups (control-K and experimental-T) were compared on the same day of sampling.
Determination was performed after 24h exposure (groups K1 and T1) and after 6-day
recovery period in water (groups K2 and T2). K1, K2 are control groups and T1, T2 are
treated groups.

Statistically significant changes were found in GST activity and TBARS after recovery
period.

Table 1: Parameters of oxidative stress on day 1 (K;, Ty) and day 7 (K», T»).

Parameter (mean + SD)
group | GSH GST GPx GR CAT TBARS
K, 2,74 + 118,29 + 227,35 + 8,72 £ 270,70+ | 14,20 £
1,32 21,21 81,32 2,73 86,71 5,98
T, 2,10 £ 101,69 + 167,41 + 6,85 + 197,39+ | 10,65 +
1,91 16,55 46,42 1,60 59,36 2,97
K> 1,76 + 70,58 £ 230,24 + 8,32 £ 335,11+ | 19,50+
0,39 35,72 85,62 1,73 110,98 7,86
T, 2,60 + 121,28 + 252,14 + 6,28 + 270,36 + 11,75+
0,87 21,98%* 56,37 1,50 71,29 2,90*
*p<0.01

GR - glutathione reductase (nmol NADPH/min/mg of protein); GPx - glutathione peroxidase (nmol
NADPH/min/mg of protein); GSH — total glutathione (nmol/mg protein); CAT — catalase (umol
H,0,/min/mg of protein); GST - glutathione-S-transferase (nmol/min/mg of protein); TBARS -
Thiobarbituric Acid Reactive Substances (nmol/g of w/w).

Discussion
Low values of GSH and antioxidant enzymes (GST, GR, GPx, CAT) in liver after 24h-
exposure to terbuthylazine indicated oxidative stress presence in C. carpio.

On day 7 a significant increase in the activities of GST (p < 0.01) and decrease of
TBARS (p < 0.01) have been recorded. Ceruloplasmin activity was not affected in
contrast to Dunier et al. (1994), who observed ceruloplasmin activity increase 7 days
after a single i.p. injection of lindan to trout (Oncorhynchus mykiss).

Our observations show increase of antioxidant response and decrease of oxidative stress
in fish during the recovery period.

Conclusions
The presented study proved high regeneration potential of the fish organism after short-
term stress.
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Summary

The aim of this study was to screen ten buckwheat cultivars for their flavonoid content and
cytotoxic effect on human cancer cells HeLa, HT-29 and Caco-2. The highest level of total
flavonoids and rutin achieved tartary buckwheat cultivar Madawaska and common buckwheat
cultivar Bamby. The best cytotoxic activity was observed on human cervical cancer cell line
HeLa. Common buckwheat cultivars Bamby and KASHO-2 inhibited growth of HeLa cells up to
50%. Almost 50% inhibitory activity was found for common buckwheat Spacinskd on human
colon cancer cells HT-29. In the case of human colon cancer cell line Caco-2 the most effective
was common buckwheat cultivar Bamby that achieved about 30% of growth inhibition.

Keywords: buckwheat hulls; cancer cells, cytotoxic activity, flavonoid; rutin

Introduction

Buckwheat is popular among consumers for its nutritional and medicinal value. It
comprises valuable proteins, starch with low glycemic index and high ratio of
unsaturated fatty acids. Added value lies in content of many prophylactic compounds
such as dietary fiber, flavonoids, phytosterols, minerals and group B vitamins
(Danihelov4, Sturdik, 2012).

Polyphenols and flavonoids are concentrated mainly in outer layers of buckwheat grain
(Hung, Morita, 2008). They participate in buckwheat antioxidant, anticancer,
cardioprotective or antiobesity function (Lee et al., 2010; Zhou et al., 2011).

In this study we have examined buckwheat hulls from ten cultivars for total flavonoid
and rutin content. Toxicity on three human cancer cell lines was also evaluated.

Material and Methods

We have tested the set of nine common buckwheat cultivars and one tartary buckwheat
cultivar. Buckwheat grains were mechanically dehulled and obtained hulls were
extracted using methanol (p.a.) for 24 hours at room temperature. Total flavonoids were
determined spectrophotometrically according Kreft et al. (2002). To quantify rutin
content in samples we used HPLC determination with mass detection according (Tian et
al., 2002).

Cell viability and cytotoxic effect on human cervical (HelLa) and colon cancer cells
(Caco-2, HT-29) was monitored by MTT test according Jantovéd et al. (2010) with
modifications.

Results and Discussion

Methanolic hull extracts from ten buckwheat cultivars were examined for total
flavonoid content using simple spectrophotometric assay. Further in extracts there was
determined rutin content using HPLC method with mass detection. Results are
presented in Table 1.
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Table 1: Total flavonoid (mg RE/100 g, dry weight £ SD) and rutin content (mg/100 g,
dry weight) in buckwheat hull methanolic extracts, RE = rutin equivalent, n=5.

Buckwheat cultivar  Total flavonoid (mg RE/100 g) Rutin content (mg/100 g)

Pyra 54.0+2.5 13.2
Spacinskd 1 70.0 0.4 20.2
Siva 549 +1.0 14.4
Emka 722 +0.4 18.3
Bamby 232.7+£3.9 157.1
Aiva 544 +£0.8 10.9
Madawaska 5994 +2.2 492.7
KASHO-2 1142+ 1.8 22.0
JANA Cl 485+ 1.1 10.3
Hrusowska 64.4 £0.4 17.2

The highest total flavonoid content was found for tartary buckwheat Madawaska.
Among common buckwheat richest in flavonoids were cultivars Bamby and KASHO-2.
Total flavonoid content was in good correlation with rutin content (R*=0.992).
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Figure 1: Cytotoxicity of buckwheat hull extracts (100 pg/ml) on human cervical
(HeLa) and colon cancer cells (Caco-2, HT-29) (72 hours); K = control, Kd = control
with DMSO.

Toxicity of buckwheat hull flavonoid extracts was monitored on human cervical cancer
cell line HelLa and colon cancer cell lines Caco-2 and HT-29. Cells were exposed to
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extracts with concentration of 100 pg/ml for 72 hours. Percent of cell growth is outlined
in Figure 1.

The highest toxicity revealed buckwheat flavonoid extracts on human cervical cancer
cells HeLa. Common buckwheat cultivars KASHO-2 and Bamby were the most effective
with cell growth inhibition up to 50%. On colon cancer cells Caco-2 the inhibitory
activity was weaker. The best in inhibition of this cell line was against common
buckwheat Bamby (about 30%). Colon cancer cells HT-29 were more sensitive to
buckwheat hull extracts. Cultivar Spacinskd achieved the best results with cytotoxicity
of 47%.

Conclusion

The screening of ten buckwheat cultivars revealed that highest total flavonoid as well as
rutin content achieved tartary buckwheat Madawaska and common buckwheat Bamby.
The best in cytotoxic action on human cancer cells was common buckwheat cultivar
Bamby.
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Summary

The goal of our study was to observe mutual effects of low doses of ionising radiation,the most
common pesticides (azoxystrobin and glyphosate) and zinc sulfid on the lethality of Artemia
franciscana. Our results support the theory of radiation hormesis.

Keywords: Artemia franciscana; azoxystrobin; glyphosate; ionising radiation; lethality;
radiation hormesis

Uvod
Zintenziviiovanie polnohospodarskej vyroby ma za nasledok zvysSené vyuZivanie
pesticidov, atym zvySené zataZenie ekosystému a zna¢né hospodirske problémy
(Hostovsky akol., 2012). NajpouzivanejSie pesticidy sd azoxystrobin, ktory ma
fungicidne dcinky a glyfosat, ktory md herbicidne ucinky (Pesticidny manual, 2000,
2001).

Vyrazny priemyselny rozvoj a zanedbdvanie environmentélnej politiky na podnikovej,
Stitnej i medzindrodnej drovni v minulom storo¢i spdsobili kontaminédciu Zivotného
prostredia tazkymi kovmi.

Utinky vyssich ddvok gama Ziarenia popisali mnohi autori, ako na stavovcoch (Befiova
a kol., 2003; Falis a kol., 2004; Benova a kol., 2006), tak aj na bezstavovcoch Artemia
salina (Dvotédk a Beniovd, 2002). Naproti tomu, nizke ddvky ionizujiceho Ziarenia moZu
mat aj pozitivne u€inky (tzv. radia¢na hormézia).

Material a metody

V experimente boli pouZité Artemia franciscana vyliahnuté v morskej vode (Dvofdk
akol.,, 2005). 10 ks cerstvo vyliahnutych naupliovych S$tddii sme umiestnili do
polystyrénovych Petriho misiek o priemere 60 mm pri celkovom objeme morskej vody
10 ml (vritane vzorky). V pokuse bol pouzity roztok azoxystrobinu v koncentricii 0,1
mg.l'l, roztok glyfosatu v koncentracii 500 mg.l'1 a roztok heptahydratu sulfidu
zino¢natého v koncentracii 100 mg.l'l. Skimany roztok bol riedeny v morskej vode.
Naupliové $tadia boli oZiarené gama lG¢mi a absorbovali davku 20, 30, 40 a 50 Gy
(®Co, Chisostat, Chirana) pri ddvkovom prikone 11,36 Gy.min". Experiment bol
rozdeleny do jednej kontrolnej a 10 pokusnych skupin (tabul’ka 1).

V kazdej skupine bolo 50 jedincov, ktori boli rozdeleni do 5 samostatnych skupin
(misiek) po 10 jedincoch. V experimente bolo celkovo pouzitych 550 jedincov. Petriho
misky boli po predchddzajicej dezinfekcii termostatu (Koc¢iSova, 2005) umiestnené pri
teplote 20 = 1 °C.
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Tabul’ka 1: Pokusné objekty boli rozdelené do 11 skupin ndsledovné.

Rozdelenie Koncentracia | Koncentracia | Koncentracia Davka
pokusnych azoxystrobinu glyfosatu | ZnSO4.7H,O ionizujticeho
skupin (mg.l'l) (mg.l'l) (mg.l'l) Ziarenia (Gy)

K 0 0 0 0
AZn 0,1 0 100 0
AZn20Gy 0,1 0 100 20
AZn30Gy 0,1 0 100 30
AZnd0Gy 0,1 0 100 40
AZn50Gy 0,1 0 100 50
GZn 0 500 100 0
GZn20Gy 0 500 100 20
GZn30Gy 0 500 100 30
GZnd0Gy 0 500 100 40
GZn50Gy 0 500 100 50

V casovom intervale 24, 48, 72 a 96 hod. sme vykonali odc¢itanie Zivych artémii.
Vysledky sme porovnali oproti kontrolnej skupine a Statisticky vyhodnotili. Na
vylucenie odlahlych hodndt sme pouzili Deanov-Dixonov test (Dvotdk, 1995).
Rozdiely medzi jednotlivymi skupinami sme testovali pomocou signifikantnych
rozdielov preukazatelnosti (Wayland a Hayes, 1991).

Vysledky a diskusia

Tabul’ka 2: Letalita (%) Artemia franciscana.

X - priemerna letalita v %

n - pocet testovanych skupin
s - smerodajnd odchylka

* - §tatistickd vyznamnost’ preukazand v porovnani s kontrolnou skupinou

Skupina 24 hod. 48 hod. 72 hod. 96 hod.
experimentu | X [N | s X n| S X |[N| S X |[N| S
K 0 |[5] 0 0 5/ 0 0 510 6 5143
AZn 0 |[5] 0 0 510 6 5186 | 48* | 5129
AZn20Gy 10 | 5| 8,6 | 16* | 5| 86 | 26* | 5 |129| 36* | 5 | 43
AZn30Gy 14* |5 | 129 | 16* |5 |129| 18 | 5| 8,6 | 18* | 5 | 8,6
AZn40Gy 32% | 51129 34*% |5 (17,2 | 34* | 5 |17,2| 40* | 5 | 8,6
AZn50Gy 2 | 5] 43 4 5143 4 5143 ] 20% | 5] 8,6
GZn 0 |5] O 0 5/ 0 0 5143 | 34* | 5129
GZn20Gy 0 |[5] 0 0 510 0 510 24% | 5129
GZn30Gy 0 |[5] 0 0 5/ 0 2 5143 ] 20% | 5| 8,6
GZn40Gy 0 |5] O 4 5143 4 5143 | 28% | 51129
GZn50Gy 0 |5] O 2 5143 4 51 8,6 8 5143
[1=0,05

V kontrolnej skupine sme pozorovali maximalnu letalitu Artemia franciscana na drovni
6%, ato po 96 hodinidch. Po 24 hodinidch expozicie sme pozorovali Statisticky
vyznamné zvySenie letality v skupindch s azoxystrobinom, zinkom a Ziarenim s davkou
30 (AZn30Gy) a 40 (AZn40Gy) Gy oproti kontrolnej skupine. Po 48 a 72 hodinach
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expozicie sme pozorovali Statisticky vyznamné zvySenia letality v skupinidch
s azoxystrobinom a zinkom po oZiareni ddvkami 20 (AZn20Gy), 30 (AZn30Gy) a 40
Gy (AZn40Gy) oproti kontrolnej skupine. Po 96 hodindch expozicie sme pozorovali
Statisticky vyznamné zvysenie letality oproti kontrolnej skupine vo vSetkych pokusnych
skupinach, s vynimkou skupiny vystavenej pdsobeniu glyfosatu, zinku a Ziareniu
s davkou 50 Gy (GZn50Gy).

Pri porovnani Statisticky vyznamnych zmien letality sme pozorovali signifikantné
zniZzenie v skupine AZn50Gy vo vSetkych casovych intervaloch v porovnani so
skupinami AZn20Gy a AZn40Gy. V 96. hodine dokonca doSlo k signifikantnému
poklesu letality v skupindch vystavenych azoxystrobinu, zinku a Ziareniu s ddvkami 30
a 50 Gy v porovnani so skupinou vystavenou azoxystrobinu a zinku bez Ziarenia, ale
tiez v porovnani so skupinami AZn20Gy a AZn40Gy. Doslo teda k prejavu radiacnej
hormézie, resp. doSlo k spochybneniu linedrnej bezprahovej tedrie biologickych
ucinkov ionizujiceho ziarenia (Luckey, 1997). Tieto vysledky mohli byt dosiahnuté
tym, Ze pri 20, 30 a 40 Gy dochadzalo k sumacii negativnych tuc¢inkov faktorov, ktorym
boli pokusné organizmy vystavené. Naproti tomu v pripade Ziarenia na drovni 50 Gy sa
prejavil ucinok radiacnej hormézie, ako uvadzaji mnohi autori v epidemiologickych
Studiach, ktoré podporuji predstavu, zZe nizke davky prospievaju zdraviu (Cohen, 1995;
Luckey, 1997; Pollycove, 1997). Obdobné Statisticky vyznamné zniZenie letality sme
pozorovali aj v skupindch vystavenych glyfosatu, zinku a Ziareniu s ddvkami 30 a 50 Gy
v porovnani so skupinou vystavenej pesticidu a zinku bez Ziarenia. V pripade skupiny
GZn50Gy bol pozorovany v 96. hodine signifikantny pokles letality v porovnani so
vSetkymi pokusnymi skupinami vystavenymi glyfosatu, zinku a pripadne aj Ziareniu.
Porovnatelné vysledky potvrdzujice radiatnd horméziu boli zaznamenané v Studii
Benovej a kol. (2007) na drovni davky 10 Gy, kde sa vSak zistovali u¢inky interakcii
tazkych kovov (Cd, Cr) a ziarenia. Vel'kost' ddvok v desiatkach Gy je nutné dat’ do
suvislosti s fylogenetickym zaradenim bezstavovcov, korovcov rodu Artemia.
Najcastejsie je ako podstata hormézie uvadzand aktivdcia a stimuldcia adaptativnych
areparacnych dejov aimunitnych mechanizmov nizkymi ddvkami ionizujiceho
Ziarenia, Co potom vedie ku zvySenej obranyschopnosti organizmu (Luckey, 1991).
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Influence of vaccine preservative thiomersal on total mercury content
in the hair of dogs before and after vaccination

Sedlakova Lenka, Kral Tomas, Sevéikova Marie, Kruzikova Kamila,
Svobodova Zderika

Faculty of Veterinary Hygiene and Ecology, University of Veterinary and Pharmaceutical Sciences, Brno

Summary

The aim of this study was to determine if there is any increase in the content of total mercury in
hair of dogs after vaccination with vaccines containing thiomersal preservative. In total, 32
dogs were included in the experiment itself. Hair sampling was performed on days 0, 10, 15, 20
and 25. The content of total mercury in vaccines and hair was determined using AMA 254. The
results show that vaccines do not increase total mercury content in hair of dogs. Total mercury
content in vaccines corresponded with the declared quantity. Consumption of feed with fish
increases mercury content in hair of dogs because fish contain the most toxic form of mercury,
namely methylmercury.

Keywords: preservative; hair; ethylmercury; vaccination

Introduction

Mercury is a metallic element that occurs naturally in the environment. Mercury exists
in three forms: elemental mercury, inorganic mercury compounds, and organic mercury
compounds (WHO, 2004). Thiomersal (thimerosal, merthiolat) has been used as a
preservative in vaccines since the 1930s because it is very effective in killing bacteria in
vaccines and in preventing bacterial contamination (Ball et al., 2001). Thiomersal
contains ethylmercury (Barregard et al., 2011) that was widely used in multidose
vaccine vials (Pichichero et al., 2008; Folb et al., 2004). On July 7, 1999, the American
Academy of Pediatrics and the US Public Health Service issued a joint statement calling
for removal of thiomersal, a mercury-containing preservative, from vaccines. This
action was prompted in part by a risk assessment from the Food and Drug
Administration that is presented here (Ball et al., 2001). Methylmercury has been used
as a reference for ethylmercury toxicity (Barrett, 2005). The toxicity of low doses
exposure to ethylmercury is similar to the toxicity of methylmercury. Chronic, low-dose
methylmercury exposure may cause subtle neurologic abnormalities. High-dose
exposure to thiomersal includes neurotoxicity and nephrotoxicity (Ball et al, 2001). The
neurotoxicity of methylmercury is higher than that of ethylmercury (Magos L, 2003).
Although both have been proved to accumulate in brain.

The aim of this study was to assess total mercury (THg) levels in the hair of dogs before
and after application of vaccine with preservative agent thiomersal.

Material and Methods

Sample collection

A total of 32 hair samples was collected from dogs. Each sample was accompanied with
a questionnaire including data on age, gender, vaccinations. An important criterion was
the consumption of fish or granules with presence of fish because fish are the primary
source of methylmercury intake.
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Experiment
The experiment was performed on days 0, 10, 15, 20 and 25. Day 0 was the day before

vaccination and next samples were collected after vaccination (day 10, 15, 20 and 25).
In our experiment we have included dogs which were vaccinated with vaccine
containing thiomersal preservative. Thiomersal was used in vaccines against rabies,
leptospires, tetanus, parvovirosis and also in combined vaccines. The majority of dogs
in our experiment was vaccinated against rabies.

Determination of total mercury (THg)

Hair samples collected from dogs were located in the area of front leg. These samples
were cut into small slivers (2-5 mm) and then washed according to the standard
method. Hairs were washed in acetone, three times in water and once more in acetone;
then samples were dried overnight.

For the mercury analysis, we used about 5-10 mg of the hair and 100ul of properly
diluted vaccine. Total mercury content in hair and vaccines was determined by the
direct method of cold vapours using AMA 245 (Altec Ltd., Czech Republic).

For statistical evaluation, we used the Wilcoxon test. This test is used for the evaluation
of paired experiments, when the monitored parameter does not correspond to the
Gaussian normal distribution.

Results

From the results in Table 1, it is clear that the total mercury content in the hair of
vaccinated dogs ranged from 0.0014 to 0.5596 mgkg'. The highest median was
0.0325mg kg™ on the day 10 (30 dogs were analysed). The lowest median was 0.0229
mg.kg” on day 25 (28 dogs were analysed in this group). In this table, dogs, which ate
fresh fish and granule with fish meals, are included.

Table 1: Values of total mercury (THg) in dog’s hair.

. . . Median of
g:;; N Median ofn"ll‘;fg(jmn - max) differences from | p (Wilcoxon test)
day 0

0 32 0.0321 (0.0026; 0.3893)

10 30 0.0325 (0.0023; 0.5221) 0.0001 0.861

15 31 0.0290 (0.0015; 0.5062) 0.0007 0.309

20 29 0.0322 (0.0017; 0.5596) -0.0007 0.689

25 28 0.0229 (0.0014; 0.5532) 0.0006 0.425

It is clear that thimerosal, which contains ethylmercury, does not increase the total
mercury content (p>0.05). Total mercury content in vaccines corresponded with the
declared quantity. In the table 2 we show mercury values in three dogs which regularly
ate fresh fish or granules containing fish meal. The table 2 shows higher levels of total
mercury in the dog which ate rather fresh fish than granules. Content of total mercury
ranged from 0.0751 to 0.5532 mg.kg ™.
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Table 2: Values of THg in the hair of dogs that ate fish.

Days (content of THg mg.kg™)
Dogs Note
0 10 15 20 25
1 0.3893 0.5221 0.5062 | 0.5596 | 0.5532 Fresh fish
0.3175 0.4152 | 0.4653 0.4483 | 0.4226 Fresh fish
3 0.1139 0.0751 0.1071 0.0961 0.1285 | Granules with fish meals
Discussion

Values of total mercury content in the hair of dogs show that thimerosal does not
influence the content of total mercury in the hair of dogs. Hair may be a valuable
exposure index for thimerosal as well as for methylmercury (Clarkson, 2002). The
content of total mercury in dog’s hair is dependent on consumption of fish which
contain the most toxic form of mercury - methylmercury. These data correspond with
the values of mercury in the hair of children, since increased levels of mercury were
observed in children who ate fish (KruZikova et al., 2008).

Conclusions

The results prove that vaccines do not increase total mercury content in hair of dogs.
Consumption of feed with fish increases mercury content in hair of dogs because fish
contain the most toxic form of mercury, namely methylmercury.
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Assessment of pollution of selected rivers in the Czech Republic using
chemical and biochemical markers in brown trout
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Summary

The aim of the presented study was to investigate levels of the most important chemical and
biochemical markers: persistent organic pollutants  hexachlorocyclohexan (HCH),
hexachlorobenzen (HCB), DDT and its metabolites and polychlorinated biphenyls in fish
muscle, vittelogenin in plasma and detoxifying enzymes in liver tissue of brown trout (Salmo
trutta m. fario) from selected rivers of Czech Republic. The results presented in our study
indicate the highest contamination in Cerny potok stream, especially at the location upstream
Bruntdl, where intensive industrial and agricultural activities as well as domestic waste and
sewage are most probably main impact sources responsible for the enhanced levels of
pollutants and some biochemical markers in fish.

Keywords: environmental analysis; organochlorine pesticides; polychlorinated biphenyls;
vittelogenin; detoxifying enzymes; WWTP

Introduction

A major source of pollution of the aquatic environment is waste water (sewage,
industrial waste water). Waste water contains many constituents and impurities which
originate from urban communities, industrial and agricultural activities. These are
inorganic and organic chemical compounds which may be dangerous to living
organisms due to their toxicity and bioaccumulation potential effect (Van der Oost et
al., 2003).

An important biomarker is vitellogenin (VTG), a female specific protein and egg yolk
precursor, which is used for detection of fish exposure to estrogenic environmental
endocrine disruptor.

Material and Methods

Assessment of contamination of the aquatic environment has been realized at three
selected localities on small streams in the Czech Republic (Libotyisky potok, Cerny
potok, Moravice). The location studied in south Bohemia was Libotynisky potok stream,
upstream and downstream WWTP (waste water treatment plant) of Vlachovo Bfezi.
Two localities were selected in north Moravia: Cerny potok stream, upstream and
downstream WWTP of Bruntal and River Moravice, upstream and downstream WWTP
of Bfidli¢na.

Brown trout (Salmo trutta m. fario) was selected as the most suitable indicator species.
At 6 locations, a total of 58 adult male brown trouts were captured by electrofishing for
the determination of selected biomarkers and content of pollutants in muscle. After
capture, blood samples were collected from the heart and/or caudal vein into
heparinized tubes, stored at 4° C and transported to the laboratory where they were
centrifuged (800 rcf for 10 min) to determinate a content of VTG. Fish were killed,
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weighted and dissected. The vitellogenin concentration was measured using a carp VTG
Enzyme-Linked ImmunoSorbent Assay Kkit.

The activity of EROD in liver samples was measured by spectrofluorometry and
activity of GST was determined by measuring the conjugation of 1-chloro-2,4-
dinitrobenzen with reduced glutathione.

Levels of selected POPs were determined in muscle samples and the measurement of
PCB, DDT, HCH, HCB was conducted using gas chromatography with ion trap tandem
mass spectrometry (GC/MS). Mercury concentrations in muscle were determined by the
direct method of cold vapor atomic absorption spectrometry on an Advanced Mercury
Analyzer 254.

Statistical analysis was performed using Unistat 5.1.

Results

Detected values of selected pollutants (PCB congeners (28, 101, 118, 138, 153 a 180),
HCH (isomers a HCH, p HCH, 6 HCH and y HCH), HCB, organochlorine pesticides
(metabolites o,p DDT, o,p DDE, o,p DDD, p,p DDT, p,p DDE a p,p DDD) and Hg) in
fish muscle are shown in Table 1. The obtained results show that the highest levels of
all pollutants were detected in Bruntdl — Cerny potok stream, especially upstream
WWTP. In most sites, PCB 28 and 153 were evaluated as dominant PCB congeners. In
the analysis of HCH isomers, isomers of § and 6 were detected as dominant.

Table 1: Average content of pollutants in fish muscle at the monitored locations (PCB —
sum of congeners; DDT and its metabolites; HCH — sum of isomers a, 3,5,y; Hg).

~ PCB X DDT ~ HCB X HCH |Hg [mg/kg]
[ne/ke] | [mgrkgl | [nekgl | [ug/ke]
Libotynisky potok 7.29 30,53 0,21 0,35 0,08
(upstream)
Libotynsky potok 7.01 31,15 0,13 0,05 0,08
(downstream)
Cerny potok 57.36 107,70 2,33 2.59 0,14
(upstream)
Cerny potok 20.30 32,94 0,85 0,72 0,10
(downstream)
Moravice 22.24 69.89 1,12 1,72 0,07
(upstream)
Moravice 7.65 14,47 0,86 0,20 0,07
(downstream)

In the analysis of DDT, p,p DDE exhibited the highest concentration of all monitored
metabolites at all locations (Table 2).

Table 2: Presence of DDT in brown trout muscle.
p,p DDT | p,p DDE | p,p DDD | o,p DDT | o,p DDE | o,p DDD
[ng/kgl | [pg/kgl | [ugrkgl | [mg/kgl | [pg/kg]l | [ng/kgl

41,05 193,03 25,33 21,32 0,13 2,98

all sampling
sites
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A total of 58 plasma samples of brown trout (males only) was analyzed and VTG was
not detected in all samples. The results are shown in Table 3. The positive results of
VTG were confirmed in 19 samples (32% of analyzed samples). The highest values and
highest incidenc were confirmed downstream Vlachovo btezi — Libotynisky potok
stream and in Bruntdl — Cerny potok stream. The lowest content of VTG and also the
smallest percentage of positive samples were detected in Bfidlicn4 — River Moravice.

Significant differences (p < 0.05) in GST and EROD activity are shown in Table 3.

Table 3: Vitellogenin concentrations in plasma and activities of detoxifying enzymes in
liver of brown trout in individual sampling sites. Significant differences (p < 0.05) are

indicated by alphabetic superscript.

The range of
gertlicﬁ YTS X + SEM X + SEM
oncentrations EROD GST
[ng/mi] (n [pmol/mg/min] [nmol/min/mg]
samples/positive
samples)
Libotyiisky potok | 584,1 — 1520,6 *b
(upstream) (1072] 46,2 + 8,6 915,0 +47,3
Libotynisky potok 54-2978,1° *bed
(downstream) 7751 155,5 +20,2 1173,4 + 56,8
Cerny potok 362,4 - 2882,9™ web
(upstream) (8/41 77,5+ 11,9 1025,2 + 46,8
Cerny potok 2,8 -2304,4" vadd
(downstream) (12/5] 106,8 + 36,2 624,8 + 39,1
Moravice 69,1 — 449,4™ 3% *cb
(upstream) (1072] 235,7 + 47, 1159,5 + 108,6
Moravice 10,2™ #hed scb
(downstream) (1] 209,5 + 30,0 931,4 +50,1
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Summary

Fish can be affected by multiple stressors in the environment and while mostly single agents in
sub-lethal doses do not involve visible changes or mortality, their co-exposition does. The aim of
this study was to test the hypothesis that influence of cyanobacterial biomass and infection
agent, represented by the virus of spring viraemia of carp, can combine and influence the
accumulation of microcystins in the hepatopancreas The adition of cyanobacteria manifested
by accumulation of microcystins in hepatopancreas of fish. Higher concentrations were found in
groups exposed only to cyanobacteria without co-exposition with the virus.

Keywords: cyanobacteria; Cyprinus carpio; spring viraemia of carp;, hepatopancreas;
microcystin

Uvod

Sinice neboli cyanobakterie se fadi mezi prokaryotni organismy (MarSélek, 2004).
Cyanobakterie piisobi zejména negativné, a to predev§im prostiednictvim tvorby tzv.
vodniho kvétu, ktery znesnadiiuje technické, rybaiské a vodohospodéiské vyuZiti
postiZenych nadrzi (Kalina, 1998). Kromé vySe zminénych negativnich vlastnosti sinice
do svého okoli uvoliuji tzv. biologicky aktivni latky, kterymi mohou ovliviiovat rist a
vyvoj ostatnich vodnich organismi, sebe navzdjem, i fyzikdlni, biologické a chemické
vlastnosti vody (Marsalek, 2004). Nejrozsifenéjs$i, a ve sladkych vodidch nejcastéji
nalézanou, skupinou cyanotoxind jsou microcystiny (Kopp et al., 2010). Nejbéznéjsimi
znamymi strukturnimi variantami microcystini jsou MC-LR, -RR, -YR, -LF (Sivonen
et Jones, 1999). Byly prokdzany piipady bioakumulace toxint a také jejich pfenos v
potravnich fetézcich (Magalhaes et al., 2003). Nékteti autofi uvadeji pomérné vysoké
koncentrace microcystini ve tkanich ryb (Xie et al., 2005). Primarné jsou postiZeny
jaterni bunky, které aktivné pfijimaji microcystiny z krevniho ob&hu prostiednictvim
transportniho systému pro zluc¢ové kyseliny (Eriksson et al., 1990).

Jarni virémie kaprt je velmi zdvazné akutni virové onemocnéni, postihujici zejména
kaprovité ryby v intenzivnich chovech (Pokorny et al. 2004). Onemocnéni se vyskytuje
ve vsech evropskych stitech s chovem kapri.

V pfirozeném prostiedi mohou byt ZivoCichové véetné ryb vystaveny plisobeni mnoha
patogennich Ciniteld, jez samotné v subletdlnich davkach nemusi zptsobovat viditelné
zmény. Tyto zmény se vSak mohou projevit, dojde-li k jejich vzdjemnému
spolupiisobeni. Cilem této studie bylo ovéteni hypotézy, Ze spoluplisobeni cyanobakterif
a infekéniho Cinitele (jarni virémie) miZe vedle prohloubeni zdravotnich problémil
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rovnéZ ovlivnit akumulaci mikrocystinti a jejich konjugatii v hepatopankreatu kapra
obecného.

Material a metodika

Jako vychozi biologicky materidl byl pouzit kapr obecny — forma lysec. Odchov
probihal na Ustavu zoologie, rybéistvi, hydrobiologie a véelaistvi Agronomické fakulty
Mendelovy univerzity v Brné€. Poté byla nasada kapr v poctu 200 kust pfevezena na
Ustav veterinarni ekologie a ochrany Zivotniho prostfedi VFU Brno. Od 18. 4. 2011 do
1. 5. 2011 probihala pifipravna fize ryb na pokus a jejich aklimatizace. Ryby byly
rozdéleny po 50 kusech do ¢ty nadrzi (skupinové znacené ryby). Kazda z téchto nadrzi
ma vlastni recirkulacni zafizeni. Ve dvou nddrZich byl rybam individualné aplikovan
virus SVC, v druhych dvou nadrzich bylo rybam aplikovano placebo (injek¢éni voda).
V jedné nadrzi kontrolni a v jedné s aplikaci SVC byly ryby krmeny granuldtem s
ptidavkem 3% sinic. Ve druhych dvou nddrzich byly krmeny komer¢nim krmivem bez
pridavku sinic. Aplikace viru a placeba probé¢hla v ¢ase T 0. V dobé T (-7), tedy sedm
dni ptfed zacatkem pokusu, se ryby zacaly krmit sinicemi. V ¢asovych dsecich T 0, T 7,
T 14, T 21, T 28, T 42 probihalo odebirani vzorki. Koncentrace mikrocystinti (MC —
LR a MC - RR) byla stanovovdna v hepatopankreatu pomoci kapalinové
chromatografie s dvojitou hmotnostni detekci (HPLC-MS/MS), (Kohoutek et al., 2010).
Ke statistickému porovndvani dat (sumdrnich koncentraci mikrocystini) byl pouzit
program Statistica for Windows® 7.0 (ANOVA a LSD test).

Vysledky a diskuze

40,0 EMC-LR

mMC-RR
30.0

koncentracemikrocy stinti

20,0

10,0

N I I

TO 7 T7 T14 T14 T21 T21 T3 T23 T42  T42
Sinice  Sinlce  Sinies+  SiNICe Sinlce+  Sinice  sindce+  Silce  sinice+  smice  sinice+
EVC e EVC e e

Graf 1: Koncentrace mikrocystint v hepatopankreatu ryb (MC — LR, MC — RR a suma
mikrocystint) v ng.g” suginy.

Z vysledkt prezentovanych v grafu €. 1 je patrné, Ze ve vSech skupinach ryb krmenych
krmivem s pfidavkem sinic byly detekovany urcité koncentrace mikrocystinti. Nardst
koncentrace mikrocystinii ve skupindch T 7 a T 42 exponovanych pouze sinicim byl
statisticky signifikantni na hladiné prikaznosti p<0,01 a u skupiny T 14 exponované
pouze sinicim na hladiné prikaznosti p<0,05 oproti TO.
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Zgrafu je dile patrné, Ze ko-exponované skupiny spolu s  jarni
virémif maji, az na vyjimku v T 28, niZ§{ hladiny MCs v hepatopankreatu. Tyto hodnoty
vSak nejsou statisticky vyznamné. Tento zajimavy vysledek Ize vysvétlit veEtsi
stimulaci/aktivaci imunitniho systému nebo detoxifika¢niho systému a s tim spojenou
rychlejs$i eliminaci mikrocystinii. Podobnou problematikou se zabyvali Pikula et. al
(2010) u ktepelek, které vystavovali kombinované expozici cyanobakterii, olova a viru
Newcastelovy choroby. Skupiny exponované kombinaci cyanobakterii a olova a
kombinaci vSech tif agens vykazovaly vyssi koncentrace mikrocystind v jatrech
ktepelek, naopak skupina exponovand kombinaci cyanobakterii a viru vykazovala niZs{
koncentrace mikrocystinii oproti skupin¢ vystavené pouze cyanobakteriim. Ani tyto
zmény vSak nebyly signifikantné pritkazné.

Zavér

Zaveérem lze fici, Ze ptidavek cyanobakterii v krmivu kapra se projevil jeho kumulaci
v hepatopankreatu. Koncentrace mikrocystini se vyznacovaly pomérné vysokou
variabilitou, pohybovaly se vétinou v desitkdch ng.g” susiny. Vy3§i koncentrace byly
zaznamendny vétSinou u skupin bez spoluplisobeni virového agens, tj. vystavenych
pouze cyanobakteriim.

Podékovani
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Effect of subchronic exposure to copper oxychloride on oxidative stress
biomarkers in liver of common carp

ISevéikova Marie, 'Modra Helena, 'Blahova Jana, 'Plhalova Lucie, ’Kizek René,
'Svobodova Zdeiika

'F. aculty of Hygiene and Ecology, University of Veterinary and Pharmaceutical Sciences Brno
? Faculty of Agronomy, Mendel University in Brno

Summary

The objective of this study was to evaluate subchronic effect of copper oxychloride on
parameters of oxidative stress in liver of common carp (Cyprinus carpio). Fish were exposed to
sublethal concentrations (40.0 and 80.0 ug L") of commercial formulation Kuprikol 50 (84 %
copper oxychloride) for 28 days. Selected biomarkers of oxidative stress (catalase, glutathione
peroxidase, glutathione reductase, reduced/oxidised glutathion ratio, metallothioneins and lipid
peroxidation) and detoxifying enzyme (glutathione-S-transferase) were determined to evaluate
oxidative stress in fish liver. Statistically significant differences (p[10.01) were found in
glutathion-S-transferase activity. Lipid peroxidation was demonstrated in samples of 80.0 ug L
treated fish. Other analysed parameters were not affected. The results suggest that copper
oxychloride is able to cost oxidative damage, however the enzymatic biomarkers of oxidative
stress can be regulated during subchronic exposure.

Keywords: pesticides; metals; fish; lipid peroxidation, glutathione-S-transferase

Introduction

Copper oxychloride is active substance in commonly used fungicides and may be a
source of water contamination by copper. Kuprikol 50 (84 % copper oxychloride, 50 %
copper) is a fungicide formulation used to protect plans, especially grapevine against
fungal disease. Kuprikol 50 is applied in the form of spray and thus easily gets into
aquatic environment.

Copper is considered to be very toxic to aquatic organisms and its toxicity can be
influenced by many factors, especially water chemical and physical characteristics
(Carvalho and Fernandes, 2006). The toxicity of copper can be explained through its
participation in increased production of reactive oxygen species through the Fenton
reaction (Sevcikova et al., 2011).

The aim of our study was to evaluate the impact of copper oxychloride exposure on
parameters of oxidative stress in liver of common carp (Cyprinus carpio).

Materials and Methods

The juvenile common carps (130+15 g) were obtained from a commercial fish farm.
They were randomly distributed into six 200L glass aquaria, 12 specimens per each.
The fish were supplied twice a day with commercial feed at a total rate of 1.5 % body
weight. After 2 week acclimation to laboratory conditions, the fish were exposed to
commercial formulation Kuprikol 50 (40.0 and 80.0 ug L) for 28 days. Each treated
and control group was performed in duplicate. The test was conducted in a flow-through
system. The volume of test solutions was exchanged twice a day. The control groups
were subjected to dechlorinated tap water. The fish were sacrificed at the end of the test
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and the liver (hepatopankreas) were dissected. The liver samples were stored at -85 °C
until further analyses were performed.

The total catalytic concentrations of GST (glutathione-S-transferase), GR (glutathione
reductase), GPx (glutathione peroxidase), CAT (catalase) and lipid peroxidation
(TBARS method) were determined spectrophotometrically. High performance liquid
chromatography with electrochemical detection (HPLC-ED) was used to determine
GSH (reduced glutathione) and GSSG (oxidised gluthation) concentration.
Metallothionein (MT) content was determined by the differencial pulse voltammetry
Brdicka reaction. Copper content in water was measured by atomic absorption
spectrometry.

Statistical analysis of the data was performed using the program Unistat 5.6.

Results

Results of detoxifying enzyme and oxidative stress parameters are given in Table 1.
Decreased GST activity was found in the concentration 80.0 ug L' (p<0.01) when
compared to the control group and the concentration 40.0 pg L. Level of lipid
peroxidation increased with tested concentrations with statistically significantly
(»<0.01) higher level in the concentration 80.0 pug L' when compare to the control
group. We have not found statistically significant differences in other tested parameters
(GPx, GR, GSH/GSSG CAT and MT).

Table 1: Results of detoxifying enzyme and oxidative stress parameters.

Conc. of
Kuprikol GR GPx GSH/GSSG CAT MT GST TBARS
50
0 6.74  318.59 4.50 277.34  547.29 97.69 10.15
+120 *52.92 +2.88 +6322 +£83.54 +6.66° +1.79%
40 7.13  378.44 3.71 251.97 572.34 106.983 12.1(31)
+153 +56.34 +1.18 +4541 +74.13 +£1191% +2.55%
20 6.23  372.15 2.68 236.98  570.21 83.56 15.22

+0.86 +68.05 +1.08 +42.85 +£5694 +11.22° +574°

Different letters indicate a significant differences (p[10.01) Values are given as mean =+
SE; Kuprikol 50 (ug L"); GR - glutathione reductase (nmol NADPH/min/mg of
protein); GPx - glutathione peroxidase (nmol NADPH/min/mg of protein); GSH/GSSG
—reduced/oxidised glutathion ratio; CAT — catalase (umol H,0,/min/mg of protein); MT
— metallothioneins (ug/mg of protein); GST — glutathione-S-transferase (nmol/min/mg
of protein); TBARS - Thiobarbituric Acid Reactive Substances (nmol/g of w/w).

Diccussion

The activation of antioxidant defence, both enzymatic and non-enzymatic, was found in
several studies focused on fish exposed to copper (Gravato et al., 2006; Jena et al.,
2009; Eyckmans et al., 2011). However, no response of enzymatic antioxidant defence
was observed in our study. Sanchez et al. (2005) described rapid and transient increase
of antioxidant enzymes and a depletion of glutathione content during the first 8 days of
exposure to copper in three-spined stickleback (Gasterosteus aculeatus). The transient
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manner of response suggests the occurrence of adaptive processes (Sanchez et al.,
2005). The oxidative damage to lipids increased with Cu concentrations in our study
suggesting that adaptive process was not effective. The lipid peroxidation increased
with Cu concentration was also described by Jena et al. (2009). Glutathion-S-tranferase
can take a role in protection against lipid peroxidation (Yang et al., 2001). At higher
concentration of Kuprikol 50 (80.0 pg L") we observed a decreased GST activity,
which suggests exhaustion and collapse of the enzymatic systems of the tested fish.

Conclusion

Low concentration of copper oxychloride, as an effective substance in fungicide
formulation Kuprikol 50, is able to cause oxidative damage in fish. Antioxidant defence
against copper toxicity is complex process. Therefore further research is necessary to
elucidate involvement of individual antioxidant defence components in fish.
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Summary

The aim of the study was to determine the effect of ibuprofen toxicity for model organism zebra
fish (Danio rerio). The test was performed according to OECD method No.215. Fish were
exposed to 5 different concentrations of the test substance (0.0001 mg/l, 0.1 mg/l, 1 mg/l, 10
mg/l, and 30 mg/l). At the end of the test fish were killed, frozen at - 86 °C and then used for the
determination of selected markers of oxidative stress. The results show that ibuprofen does not
affect the activity of glutathione reductase (GR). A statistically significant increase in the
activity of glutathione peroxidase (GPx) was found, which was proved dose-dependent (10.58
nmol NADPH/min/mg protein in the control and 20.53, 26.36, 26.89, and 45.87 nmol
NADPH/min/mg protein in the concentrations tested). An increased activity of glutathione-S-
transferase (GST) (61.67 nmol NADPH/min/mg protein) in the highest concentration of
ibuprofen (30 mg/l) was found. Malondialdehyde levels (MDA) were found significantly
decreased from control in the concentrations of 0.0001 and 10 mg/l, but no dose-dependence
was found.

Keywords: pharmaceuticals; fish; oxidative stress

Uvod

Léciva jsou kontaminanty Zivotniho prostfedi, pouzivané v humdnni a veterinarni
mediciné k preventivnim, terapeutickym a diagnostickym tceliim. Primarnim zdrojem
1éCiv a jejich metabolitl jsou pacienti, resp. nemocnice a subjekty veterinarni péce.
Léciva jsou z organizmu vylu¢ovana bud’ v piivodni formég, nebo ve formé metabolitd.
Prostfednictvim splaskovych odpadnich vod jsou transportovana do Cistiren odpadnich
vod (Kotyza a kol., 2009), kde mohou byt inaktivovana. Piesto do Zivotniho prostiedi
(ptedevsim do vodniho prosttedi) vstupuje fada farmak.

Ibuprofen patii mezi nesteroidni antiflogiostika (NSAIDs), coZ je jedna z nejCastéji
indikovanych skupin 1é¢iv. NSAIDs se béZn¢ pouZivaji k 1écbé zanétu, bolesti, ke
zmirnéni horecky, a n€kdy jsou také pouzivdny ke dlouhodobé 1é€bé revmatickych
onemocnéni. Mechanizmus jejich dcinku souvisi s inhibici enzymu cyklooxygenazy
(COX), zodpovédného za tvorbu prostaglandint (Grosser et al., 2002).

Dle tdaju Stitniho dstavu pro kontrolu 1éiv &inila spotieba ibuprofenu v Ceské
republice v roce 2010 9,503 mil. baleni. Monitoring Ceského hydrometeorologického
ustavu k vyskytu rezidui farmakologicky aktivnich latek prokdzal vyskyt stopovych
koncentraci (aZ 4,4 ug/l) ibuprofenu v povrchovych vodach CR.

Oxidativni stres vznikd v dusledku nerovnovahy mezi tvorbou a eliminaci volnych
radikald. Vysledkem nerovnovédhy je tvorba nadbytecného mnozstvi volnych radikdala
(reaktivni formy kysliku a reaktivni formy dusiku). Volné radikdly jsou nezbytné pro
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nékteré procesy v organismu, ale zdroven jsou odpovédné za fadu degenerativnich
procest (Davies, 1995; Toro and Rodrigo, 2009).

Material a metodika

V pokusu bylo pouzito celkem 480 ks ryb. Po aklimatizaci ryb byl proveden test akutni
toxicity podle metodiky OECD 203 (Fish, Acute Toxicity Test), cilem bylo stanoveni
rozpéti koncentraci pro nasledny ristovy test provedeny v souladu s metodikou OECD
215.

Dle metodiky OECD 215 (Fish, Juvenile Growth Test) bylo danio pruhované (Danio
rerio) po dobu 28 dni vystaveno puasobeni testované latky, ibuprofenu, ktery byl
aplikovan do vody. Pro test bylo zvoleno 5 riiznych koncentraci testované latky
(0,0001mg/1 - environmentélni koncentrace, 0,1 mg/l, 1 mg/l, 10 mg/l a 30 mg/1), jedna
skupina byla kontrolni. Ryby byly testovany ve dvanacti 30- ti litrovych akvariich, v
kazdém akvariu bylo umisténo 30 ks ryb (tj. celkem 360 ks ryb). Kazda skupina byla
testovana duplicitné.

Na konci testu (28. den) byly ryby usmrceny oxidem uhli¢itym, zamraZeny pii - 85 °C a
ndsledné pouzity pro stanoveni biomarkert oxidativniho stresu.

Homogenizace zmrazenych vzorki tkani byla provedena ve fosfatovém pufru. VSechna
spektrofotometrickd méfeni byla provedena na mikrotitracnich destickdch s pouZzitim
pfistroje Varioskan Flash Spectral Scanning Multimode Reader (Thermo Fisher
Scientific, Inc.).

Ke stanoveni malondialdehydu (MDA) byl vyuzit TBARS test (thiobarbituricacid
reactive substances). Principem metody je stanoveni barevnych adduktt, které vznikaji
reakci produkti lipidni peroxidace s kyselinou thiobarbiturovou. Tyto produkty jsou
nasledné spektrofotometricky kvantifikovany pti 535 nm (Uchiyama and Mihara 1978,
Livingstone et al. 1989, Surai et al. 1996).

Metody méteni aktivity glutation peroxiddzy (GPx) a glutathion reduktizy (GR) jsou
zalozeny na katalyze pfemény oxidovaného glutathionu (GSSG) na glutathion
redukovany (GSH) za spotteby NADPH (Carlsberg a Mannervik 1975). Aktivita GR je
stanovovana dle ibytku mnozstvi NADPH v reakci spektrofotometricky pii 340 nm.

Katalytickd ~ koncentrace glutathion-S-transferazy (GST) byla  méfena
spektrofotometricky na zdkladé¢ detekce tvorby konjugitu mezi redukovanym
glutathionem a substratem 1-chlor-2,4-dinitrobenzenem (Habig et al. 1974) pti 340 nm.

Vysledky
Tabulka 1: Vybrané parametry oxidativniho stresu u dania pruhovaného.
GR (nmol GPx (nmol GST MDA

NADPH/min/mg NADPH/min/mg (nmol/min/mg) (nmol/g vzorku)
Skupiny protein) + SD protein) + SD protein) + SD +SD
Kontrola 9,16 + 1,67 ° 10,58 + 1,23 ° 52,18 9,26 ° 45,81 + 14,68 *
0,0001 mg/1 10,22 +4,60° 14,68 + 4,56 ® 55,53 £3,29 % 29,49 + 8,83°
0,1 mg/l 7,76 +1,44° 20,53 £11,93° 56,58 +3,55 % 33,37+£9,33®
1 mg/l 832+1.28° 26,36 £6,87" 57,10£6,21° 35,13 £7,69
10 mg/l 8,02+ 1,02° 26,89 +11,97° 55,80 + 4,29 ©° 27,92 +6,48°
30mg/1 8,32+043"° 45,87 +9.35" 61,67 +2,82° 33,29 +8,53 %
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V tabulce 1 je uvedeno vyhodnoceni vysledkll parametrti oxidativniho stresu u ddnia
pruhovaného (Danio rerio) vystaveného dlouhodobému ucinku péti rtznych
koncentraci nesteroidniho antiflogistika, ibuprofenu.

Zavér

Z vysledktl vybranych parametri oxidativniho stresu vyplyva, Ze pusobeni ibuprofenu
neovlivituje aktivitu glutathion reduktizy (GR). Bylo prokdzano statisticky vyznamné
zvySeni aktivity glutathion peroxiddzy (GPx) v experimentalnich skupinich v porovnani
s kontrolou. Expozice ibuprofenu vyvolala signifikantni zvySeni aktivity GPx
v koncentracich 0,1 mg/l, 1 mg/l, 10 mg/l a 30 mg/l (20,53; 26,36; 26,89 a 45,87 nmol
NADPH/min/mg proteinu). Dédle byl prokazin signifikantné zvySeny nartst aktivity
glutathion-S-transferdzy (GST), a to v nejvyssi koncentraci 30 mg/l (61,67 nmol
min/mg proteinu) oproti kontrole (52,18 nmol/min/mg proteinu). U malondialdehydu
(MDA) nebyla prokdzana 7Zadna korelace mezi aktivitou MDA a koncentraci testované
latky.

Podékovani
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Stanoveni parametri oxidativniho stresu u ryb po subchronické
expozici kyselinou acetylsalicylovou

Determination of oxidative stress parameters in fish after subchronic
exposure to acetylsalicylic acid

Zivnva’l Dana, Svobodova Zdeiika, Praskova Eva, gtépénové Stanislava,
Siroka Zuzana, MarSalek Petr, Blahova Jana, Pola¢kova Jana

Ustav verejného veterindrniho lékarstvi a toxikologie, Fakulta veterindrni hygieny a ekologie, Veterindrni
a farmaceutickd univerzita Brno

Summary

Aim of this study was to investigate the effects of subchronic exposure of juvenile development
stages in zebrafish (Danio rerio) to acetylsalicylic acid by using selected oxidative stress
biomarkers. We performed a test according to OECD 215, in which we used fish D. rerio aged
30 days. The tested concentrations were 0.004, 0.4, 40, 120 and 250 mg / l. As markers of
oxidative stress were determined products of lipid peroxidation and antioxidant enzymes. On
the basis of observed changes in individual parameters of oxidative stress we can be assume
effect of acetylsalicylic acid on aquatic organisms. Especially changes in the values of
antioxidant enzymes and products of lipid peroxidation were significant at a concentration of
40, 120 and 250 mg / 1.

Keywords: pharmaceuticals; lipid peroxidation; antioxidant enzymes, Danio rerio

Uvod

Do zivotniho prostfedi se vlivem lidské Cinnosti dostdvé celd fada cizorodych latek,
které ptedstavuji nebezpeci pro vSechny Zivé organismy véetné ¢lovéka. Vyznamnou
skupinu téchto kontaminujicich latek tvoifi 1éCiva, kterd se do Zivotniho prostfedi
dostdvaji predevsim prostfednictvim komundlnich odpadnich vod (Fent et al., 2006).

Kyselina acetylsalicylova, kterd patii mezi nesteroidni protizanétlivé latky (NSAIDs), je
jednim z nejpouzivangjsich 1é¢iv v humédnni mediciné. NSAIDs jsou latky inhibujic{
enzym cyklooxygendzu, kterd Kkatalyzuje syntézu prostaglandin z kyseliny
arachidonové (Vane a Botting, 1998). Tyto litky jsou béZn€ pouZivdny pii 1écbé
horecky, bolesti a zanétu a celosvétové se jednd o jedny z nejpouzivanéjsich latek jak
v huménni tak veterindrni mediciné.

Po priichodu ¢istickou odpadnich vod je celd tada 1€Civ, vCetné NSAIDs, nachdzena ve
vodach jen v nizkych koncentracich. Pro kyselinu acetylsalicylovou se tyto koncentrace
pohybuji v rozmezi 0,34 - 1,5 pg/l (Ternes, 1998). Koncentrace téchto latek mohou pfi
chronickém pusobeni ovlivnit rist, vyvoj a orgdnové funkce organismu s naslednym
dopadem na celou populaci ryb a dalSich vodnich organismt. Negativni dopad téchto
cizorodych latek je zjistovan v experimentdlnich podminkach. Jsou provadény rtzné
typy testll toxicity na rybach a v zdvéru hodnoceny efekty zejména za vyuziti
biomarkerti oxidativniho stresu.

Oxidativni stres je proces, ktery vznikd v dusledku nerovnovdhy mezi tvorbou a
eliminaci volnych radikald. Jako vysledek této nerovnovdhy dochdzi k tvorbé
nadbytecného mnoZstvi volnych radikald, které predstavuji reaktivni formy kysliku
(ROS) a reaktivni formy dusiku (RNS). Tyto radikaly jsou nezbytné pro n€které procesy
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v organismu, ale jsou také odpovédné za celou fadu degenerativnich procest (Davies,
1995; Toro and Rodrigo, 2009).

Stanoveni biomarkerti volnych radikdlii predstavuje moznost, jak sledovat a hodnotit
miru oxidativniho stresu. Biomarkery oxidativniho stresu zahrnuji predev§im produkty
peroxidace lipidli a enzymy antioxidacni obrany (Di Giulio and Meyer, 2008).

Cilem tohoto vyzkumu bylo zhodnoceni subchronického tuc¢inku kyseliny
acetylsalicylové na organismus ryb za pouZiti markert oxidativniho stresu.

Material a metodika

Za tucelem posouzeni subchronickych ucinkli kyseliny acetylsalicylové byl proveden
test dle metodiky OECD 215 (Fish, juvenile growth test). Byly pouZity ryby D. rerio ve
veéku 30 dnl. V kontrole a kazdé koncentraci bylo pouzito 84 kusi ryb. Testované
koncentrace byly 0,004, 0,4, 40, 120 a 250 mg/l. Test probihal 28 dni v pritocnych
nadrzich s obménou roztokit po 12 hodinich. Pro stanoveni jednotlivych biomarkera
oxidativniho stresu byl pouZit celotélovy homogenat.

Me¢fteni aktivity glutathion peroxidasy (GPx) a glutathion reduktasy (GR) je zaloZeno na
katalyze premény oxidovaného glutathionu (GSSG) na redukovany glutathion (GSH) za
spotteby NADPH. Aktivita GPx a GR je stanovena na zdkladé ubytku mnoZstvi
NADPH spektrofotometricky.

7

Katalytickd koncentrace glutathion-S-transferasy (GST) se méii na zdklad¢ detekce
tvorby konjugitu mezi redukovanym glutathionem a substrdtem 1-chloro-2.4-
dinitrobenzenem spektrofotometricky (Habig et al., 1974).

Me¢fieni aktivity katalazy (CAT) je zaloZeno na schopnosti tohoto enzymu rozkladat
peroxid vodiku na vodu a kyslik. Pfi tomto rozkladu dochdzi k poklesu absorbance,
kterd je stanovoviana spektrofotometricky ve specidlnich mikrokyvetich (Aebi, 1984).

Pro stanoveni MDA - lipidni peroxidace se vyuzivdi TBARS test (thiobarbituricacid
reactive substances = latky reaktivni s kyselinou thiobarbiturovou — TBA). Metoda je
zaloZend na stanoveni barevnych adduktl, vznikajici reakci produktt lipidni peroxidace
s kyselinou thiobarbiturovou, které jsou méfeny spektrofotometricky (Livingstone et al.,
1990; Surai et al., 1996; Uchiyama and Mihara, 1978).

Koncentrace kyseliny acetylsalicylové ve vod¢ byla méfena metodou vysokoucinné
kapalinové chromatografie (HPLC) s UV absorpéni detekci pii vinové délce 234 nm.

Vysledky a diskuze

Primérnd hmotnost ryb na zacatku pokusu byla 27,17 mg. Po skonceni pokusu nebyl v
7adné z testovanych koncentraci statisticky vyznamny rozdil ve hmotnosti v porovnini
s kontrolou, kde se primérnd hmotnost pohybovala okolo 103,15 mg.

Pti porovnani vysledkil jednotlivych parametr oxidativniho stresu, které jsou uvedeny
v tabulce, je zfejmé, Ze predevsim u skupin, které byly vystaveny vyss§im koncentracim
kyseliny acetylsalicylové (40, 120 a 250 mg/1) doslo k signifikantnim zménam u vétSiny
parametrq.

U hodnoty TBARS doslo se stoupajici koncentraci kyseliny acetylsalicylové
v jednotlivych skupindch (0,004; 0,4; 40; 120 a 250 mg/l) k poklesu oproti kontrole
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(54,66 nmol/g vzorku). Z toho lze vyvodit, Ze kyselina acetylsalicylovd ma schopnost
snizovat peroxidaci lipidt ve tkanich ryb.

U GR doslo u vsech skupin ke zvySeni aktivity tohoto enzymu oproti kontrole (10,71
nmol NADPH/min/mg protein). Ale ke statisticky vyznamnému zvySeni doslo pouze
v koncentracich 0,4; 40 a 120 mg/1 (14,35; 15,44; 13,30 nmol NADPH/min/mg protein).

Hodnoty GST byly u vSech skupin zvysSeny, pfiCemZ k nejvyraznéjSimu a statisticky
vyznamnému zvySeni doSlo pouze v koncentracich 40; 120 a 250 mg/l. Na zdkladeé
téchto hodnot 1ze fict, Ze doslo ke zvySeni aktivity enzymu druhé faze detoxikace.

Aktivita CAT byla ve vSech testovanych koncentracich zvySena v porovnani s kontrolou
(97,90 umol H,0O,/min/mg protein). Ke statisticky vyznamnému zvySeni aktivity tohoto
enzymu, vSak doslo pouze v koncentraci 40 mg/l (122,94 umol H,O,/min/mg protein).

Pokles aktivity enzymi GR a CAT lze vysvétlit vycerpanim kapacity téchto enzymii.

Tabulka 1: Vysledky jednotlivych parametrii oxidativniho stresu.

Testované n TBARS GR GPx GST CAT
koncentrace primér +SD | primér + SD priamér + SD priamér = SD priamér + SD
mg/l (nmol/g (nmol (nmol (nmol/m?n/mg (umol
vzorku) NADPH/min/m | NADPH/min/m protein) H,0,/min/mg
g protein) g protein) protein)
0 16 54,66 + 13,90 10,71 £2,13 19,61 +5,63 89,98 + 16,97 97,90 + 16,33
0,004 16 45,45 + 18,45 11,99 £2,08 26,88 +8,42" 101,00 £ 18,13 110,57 £20,36
0,4 16 41,12+ 11,91 14,35 £1,76" 22,02 £7,27 83,59 £ 10,10 104,88 = 11,69
40 16 | 33,19+13,60" 15,44 +2,89™ 20,20 +4,01 104,52 +17,58" 122,94 +22,63"
120 16 | 29,71+9,09" 13,30 +2,06™ 25,73 +4,94" 108,04 + 14,63 105,87 +22,26
250 16 40,47 £ 16,71" 12,21 £2,32 21,66 + 8,06 122,16 + 10,82™ 91,28 + 15,87

* (p<0,05); ** (p<0,01)

Tyto vysledky potvrzuji i dalsi studie sledujici negativni plsobeni salicylatii na
fyziologické funkce vodnich organismil (van Anholt et al., 2003; Gravel and Vijayan,
2009).

Zavér
Na zéklad¢ zmén v jednotlivych parametrech oxidativniho stresu jsme prokdzali, Ze

kyselina acetylsalicylovd miZe mit piedevsim ve vyssich koncentracich negativni vliv
na prubeh nékterych biochemickych procest v organismu.

Podékovani
Vyzkum byl financovén z projektu IGA 12/2012/FVHE.
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Pouzit4 literatura je k dispozici u autora.

Kontaktni adresa: Dana Zivné, MVDr., Ustav vetejného veterindrniho 1ékafstvi a toxikologie,
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Konspecifita paraziti rodu Haemogregarina u sladkovodnich Zelv rodi
Emys a Mauremys

Conspecificity of parasites of the genus Haemogregarina in freshwater
turtles of the genera Emys and Mauremys

Dvoidkova Nela, Siroky Pavel

Fakulta veterindrni hygieny a ekologie, Veterindrni a farmaceutickd univerzita, Brno

Summary

Members of the genus Haemogregarina are blood parasites of aquatic vertebrates, leech is
their vector and definitive host. In our study, we examined 73 turtles (15 individuals of Emys
orbicularis, 17 of Mauremys caspica and 41 of M. rivulata) originally from areas of Bulgaria,
Iran, Syria and Turkey. Prevalence, parasitaemia and morphology of haemogregarines were
studied using light microscopy of Giemsa-stained blood smears. We detected presence of
various morphotypes of blood parasites belonging to the genus Haemogregarina in 93.3% of
individuals of E. orbicularis, M. caspica 47.1% and 59.5% M. rivulata. The results of
phylogenetic analyses of 1500bp long 18S rDNA sequences of our isolates confirmed their
genetic identity and concurrently low host specificity of this blood parasite.

Keywords: Haemogregarina;, Emys;, Mauremys, 185 rDNA; microscopy,; phylogenetic analysis

Uvod

Obecné jsou hemogregariny skupina s vice nez 400 druhy heteroxennich krevnich
parazitd infikujici pfevaZné vodni obratlovce. V minulosti byly nové druhy popisovany
na zaklad¢ odlisné morfologie gamontt — stadii nalézajici se v periferni krvi a existoval
predpoklad jejich striktni hostitelské specifity. Ta je v posledni dobé casto
zpochybiiovéna diky studiim vyuZivajicim molekuldrné — genetickych metod.

Zelva, jako mezihostitel téchto parazitd, se infikuje pfi sani vektora (a definitivniho
hostitele), kterym byva pijavka. Béhem sani dochazi k prestupu merozoitd do krve
hostitele. Z nich se v bunkach jater, plic a sleziny vyvijeji preerytrocytarni meronty, ve
kterych zraje nova generace merozoitll napadajici erytrocyty. Vyvoj pokracuje tvorbou
premerontt rozdé€lujici se opét na dalsi merozoity, ktefi napadaji nové erytrocyty a méni
se na erytrocytirni meronty nebo gamonty. Po prodélané infekci, kterd v téle
dlouhodobé perzistuje (i n€kolik let), nenastupuje imunita. K nejlépe prostudovanym
hemogregarindm Zelv patii Haemogregarina stepanowi (Danilewsky, 1885) — typovy
druh rodu Haemogregarina, popsany z Zelvy bahenni (Emys orbicularis), jehoz
definitivnim hostitelem jsou pijavky rodu Placobdella (Reichenow, 1910; Paterson &
Desser, 1976).

Material a metodika

Celkem jsme vysetfili 73 krevnich vzorkt ze 3 druhti Zelv (15 jedinct Emys orbicularis,
17 Mauremys caspica a 41 M. rivulata) pochézejicich z oblasti Bulharska, Irdnu, Syrie a
zapadni casti Turecka. VySetfované krevni natéry byly fixovany absolutnim metanolem
a obarveny Giemsovym barvivem (fedéni 1:10 v pufrované vod¢, pH 7) po dobu 20
minut. Parazitémii jsme stanovili pod imerzi pti zvétSeni 1.000x. DNA byla izolovana
kitem NucleoSpin Tissue (Macherey-Nagel, Germany). Extrahovandi DNA byla
kvantifikovana spektrofotometricky pomoci piistroje nanodrop ASP-3700 (ACTGene,
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USA) a nésledné skladovana pfi — 20°C. Ptiblizné 1500bp dlouhy dsek genu 18S rDNA
byl amplifikovan pomoci specifickych primerd k potvrzeni pfitomnosti hemogregarin
(Kvicerova et al. 2008). Reakce probihala v objemu 25 pl za nésledujicich podminek -
uvodni denaturace pii 95°C/4 min, nasledovdna 40 cykly spocivajicich z denaturace
92°C/45 s, navazani primert pii 58°C/45 s a extenze 72°C/90 s (zavérecna extenze pfi
72°C/10min). Vizualizace vysledkl po obarveni ethidium bromidem probéhla na 1.2%
agar6zovém gelu v UV svétle. PCR produkty byly poté precisStény kitem Gel/PCR DNA
Fragments Extraction Kit (Geneaid Biotech Ltd., Taiwan) a opét byla zméfena jejich
koncentrace DNA.

Nésledné osekvenovdni DNA bylo zajiSténo specializovanou laboratoii (Macrogen, the
Netherland). Ziskané sekvence byly poté upraveny v programu DNASTAR
(DNASTAR, Inc.) a identifikovadny v algoritmu BLAST. Pro naslednou fylogenetickou
analyzu byly z databdze GenBank (NCBI) pouzity sekvence 18S rDNA piibuznych
druhti. Fylogenetickd analyza ziskanych sekvenci probéhla v programu MrBayes 3.1.2.
(Ronquist & Huelsenbeck 2003) v nastaveném GTR modelu pro 10’ generaci. Dalsi
analyza metodou Maximum likelihood (ML) byla provedena v programu PHYML
2.4.4. (Guindon & Gascuel 2003) spoctem boostrapovych replikatd 1000.
Fylogenetické stromy byly finalizovany v programu TreeView 1.6.6. (Page, 1996b).

Vysledky a diskuse

Krevnimi parazity bylo infikovano 47 (64,4%) ze 73 studovanych zZelv. Pocet
vySetfenych Zelv a prevalence infekci zndzormuje tabulka 1. Parazitémie se pohybovala
v rozmezi 0.08 az 1.36%. Mikroskopicky byla u Zelv detekovéana pfitomnost gamontd
morfologicky podobnych rodu Haemogregarina, v zasad¢ se shodujici s druhem H.
stepanowi. Diagnostika metodou PCR vykazovala stejné vysledky jako mikroskopické
vySetfeni. Fylogenetické stromy vytvofené pomoci Bayesovské analyzy (Obr. 1) a
metodou maximéalni pravdépodobnosti (ML) ukazaly podobnou topologii vétvi pouze s
malymi zménami polohy pfibuznych taxont. Izolity z Zelv rodu Mauremys tvotily
spolu s H. stepanowi monofyletickou skupinu (clade).

Ve volné piirod€ byvaji Zelvy béZné infikovany krevnimi parazity (Mihalca et al. 2008).
U rodu Mauremys byla v minulosti nekompletné popsdna H. bagensis (Ducloux, 1904),
v pozd¢jSich letech se nékteré studie pouze zmiiluji o pfitomnosti hemogregarin u
tohoto rodu Zelv (Desser et al. 1987, Paperna 1989). Dle nasich vysledkt usuzujeme, Ze
vyskyt H. stepanowi je pravdépodobné striktné vazdn na vektora a definitivniho
hostitele - pijavku rodu Placobdella. Zelva ve vyvojovém cyklu zastupuje roli druhové

nespecifického mezihostitele.

Tabulka 1: Pocet vySetfenych Zelv a prevalence infekce.

Pocet odebranych kust (Prevalence, %)
Druh Celkem (Prevalence, %)
Bulharsko Syrie Irdn Turecko
E.orbicularis 8 (100) 0 3(33,3) 4 (100) 15 (93,3)
M. caspica 0 0 8(62,5) 9 (33,3) 17 (47,1)
M. rivulata 3 (100) 27 (63,0) 0 11 (45,5) 41 (59,5)
Celkem 11 27 11 24 73 (64,4)
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Obrazek 1: Fylogeneticky strom zkonstruovany Bayesovskou analyzou znazornujici
evolu¢ni postaveni nalezenych hemogregarin.

Zavér

Z vétveni fylogenetického stromu vyplynula nizkd hostitelskd specifita a znacnd
konspecifita naSich izolati hemogregarin pochdzejicich ze tii druhti hostitelskych zelv.
Studie poukazala na dals$i dva mozné hostitele parazita Haemogregarina stepanowi a to
zelvu kaspickou (Mauremys caspica) a Zelvu tmavobfichou (Mauremys rivulata).
Ziskané vysledky vyrazn€ upfesnily nase znalosti o distribuci, prevalenci a hostitelské
specifité¢ hemogregarin u vodnich Zelv zdpadniho Palearktu.
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Neospora spp. a Toxoplasma gondii u konovitych v jizni Italii

Neospora spp. and Toxoplasma gondii antibodies in equine from
Southern Italy

Machacova Tereza, Bartova Eva

Veterindrni a farmaceutickd univerzita Brno, Palackého t7. 1/3, 612 42 Brno, Ceskd republika, Fakulta
veterindrni hygieny a ekologie, Ustav biologie a chorob volné Zijicich zvirat

Summary

The sera of 155 horses and 238 donkeys from Southern Italy were tested for N. caninum
antibodies by a Competitive-Inhibition Enzyme-linked Immunosorbent Assay (cELISA); > 30%
inhibition was considered positive. The same sera were also tested for T. gondii antibodies by
Latex Agglutination Test (LAT) and by the Indirect Fluorescent Antibody Test (IFAT); a titre >
50 was considered positive. In the case of horses, Neospora spp. antibodies were found by
cELISA in 2 (1.3%) horses with low inhibition 3.18% and 30.01%; T. gondii antibodies were
detected by IFAT in 8 (5.2%) horses. In donkeys, Neospora spp. antibodies were found in 28
(11.8%) donkeys with inhibition ranging from 30.07% to 44.34%; T. gondii antibodies were
found in 12 (5%) and 19 (8%) donkeys by LAT and IFAT, respectively. Donkeys and horses
from Southern Italy are not important hygienic factor for transmission of T.gondii and N.
caninum infection.

Keywords: equines; neosporosis, toxoplasmosis; cELISA; IFAT

Uvod

Kon¢ a osli jsou hospodarska zvitata, kterd jsou v Itdlii vyuZivand mimo jiné i pro
produkci masa ptipadn¢ mléka. Predev§im chov osli v posledni dobé v Evropskych
zemich, zvlast¢ v Itdlii, nabyva opét na vyznamu. Paraziti Toxoplasma gondii a
N. caninum jsou kokcidie, jejichZ definitivnim hostitelem je v ptipadé T. gondii koCka a
kocCkovité Selmy, s Sirokym spektrem teplokrevnych mezihostitelii, véetné¢ cloveka a
v piipadé N. caninum pes, dingo, kojot a vlk, kdy pfenos na clovéka nebyl zatim
prokdzén (Dubey, 2010).

Clovék se miZe parazitem T. gondii nakazit konzumaci neumyté zeleniny, syrového
nebo nedostatecn¢ tepelné upraveného masa (Tenter et al., 2000). ProtoZe maso koni a
osli predstavuje vyznamny zdroj potravy v mnoha lidskych komunitach, mtze i jejich
maso byt potencidlnim nebezpecim ndkazy parazitem 7. gondii. Konkrétné v Itilii je
maso konf a osli konzumovéano ptevazné v syrovém stavu (Pozio, 2000).

V Evropé¢ existuje nékolik seroprevalen¢nich studii tykajicich se N. caninum a T. gondii
u koni. Z Itdlie jsou zndmy 2 price tykajici se detekce protildtek proti N. caninum
(Ciaramella et al., 2004; Piantedosi et al., 2009) a protildtek proti 7. gondii (Polidori,
2003; Tassi, 2006). V piipadé osld, byly doposud uskute¢nény jen 3 studie zabyvajici se
seroprevalenci 7. gondii a to v Egypté (El-Ghaysh, 1998; Haridy et al., 2010) a Turecku
(Zeybek et al.,, 1998); prozatim nebyla publikovdna Zz4ddnd studie tykajici se
seroprevalence N. caninum u osli.

Cilem této prace bylo vySetfit séra koni a osli z jizni Itdlie na pfitomnost protildtek proti
N. caninum a T. gondii a vyhodnotit tak mozné riziko ndkazy pro konzumenty osliho a
koniského masa piipadné mléka.
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Material a Metodika

Koné¢

Na 10 farmach vjizni Itdlii bylo odebrdano 155 vzorki konské krve. Pomoci
kompetitivni enzymoimunoanalyzy (cELISA) a nepfimé imunofluorescenéni reakce
(IFAT) byla séra vySetfena na pritomnost protilatek proti N. caninum. Za pozitivni byly
povazovany vzorky v cELISA s titrem > 50 nebo v IFAT s inhibici > 30%. Séra byla
vySetfena i na pritomnost protilatek proti 7. gondii pomoci nepiimé imunofluorescencni
reakce (NIFR), kdy za pozitivni byly oznaceny vzorky s titrem > 50.

Osli

Vzorky krve byly odebrany od 238 klinicky zdravych oslti na 20 oslich farmach v jizni
Italii. Stejn€ jako u koni se jednalo o jedince obou pohlavi, rizného v€ku, plemene i
vyuziti. K dispozici byly i ddaje o pfitomnosti kocek a jinych zvitfat na farmich a
zptisobu chovu oslt. Protilatky proti N. caninum byly detekovany pomoci kompetitivni
enzymoimunoanalyzy (cELISA, VMRD, Pullman, USA), kdy za pozitivni byla
povazovana inhibice >30%. Stejnd séra byla také testovdna na pfitomnost protilatek
proti T. gondii pomoci Latex aglutina¢niho testu (LAT) /Pastorex TM TOXO, BIO-
RAD, France/ a nepfimé immunofluorescencni reakce (NIFR) s vyuzitim Toxoplasma
Antigen IFR (Sevac, Prague, the Czech Republic) a anti-horse IgG FITC konjugatu
(VMRD, Pullman, USA). Séra byla fedéna ve dvoundsobném fedéni s vychozim
fedénim 1:50. Vzorky s titrem > 50 byly povaZovany za pozitivni.

Ziskané vysledky sérologického vysetfeni koni a osli byly statisticky zpracovany
pomoci Data Analysis ToolPackv Microsoft Excelu s vyuZitim Chi-kvadrét testu. Pro
zjistén{ statistické vyznamnosti byla pouZita hodnota P< 0.05.

Vysledky

Koné¢

Protilatky proti N. caninum byly u koni detekovdny pomoci metod cELISA i NIFR u
dvou (1.3%) koni; v cELISA byla zjiS§téna nizkd inhibice 3.18% a 30.01%. Pomoci
metody NIFR byly protilatky proti 7. gondii detekoviny u 8 (5.2%) koni. Protilatky
proti N. caninum a zaroven T. gondii byly zaznamendny jen u jednoho z vySetfovanych
koni. V ptipad€ N. caninum i T. gondii nebyla prokdzdna zadna statistickd vyznamnost
(P > 0.05) mezi pohlavim, v€kem, vyuZitim zvifat a jejich séropozitivitou.

Osli

Protilatky proti N. caninum byly prokdzany u 28 (11.8%) osla s inhibici dosahujici od
30,07% do 44,34%. Protilatky proti 7. gondii byly metodou LAT prokdzany u 12 (5%)
osli a metodou NIFR u 19 (8%) osli. Zadny z vySetfovanych oslii nebyl soudasné
pozitivni na T. gondii i N. caninum. V ptipad€ T. gondii i N. caninum nebyl prokdzan
statisticky vyznamny rozdil (P > 0.05) mezi pohlavim, v€kem, vyuZzitim osll a jejich
seropozitivitou. Statisticky vyznamny rozdil (P > 0.05) byl zaznamendn pouze v piipadé
N. caninum mezi Cistokrevnymi plemeny osli (18%) a kiiZenci (5%). Pritomnost kocek,
pst na farme, velikost farem, ustdjeni nebo volnd pastva nemély vliv na séropozitivitu
osla.

Diskuse

Protilatky proti Neospora spp. byly detekovany pomoci cELISA i NIFR u 1.3% koni.
V jizni Itélii byla v predchozich letech zjisténa mnohem nizsi prevalence protilatek proti

192



Sekce 7

N. caninum. Ciaramella et al. (2004) detekovali protilatky proti N. caninum u 28%
konich metodou NIFR, Piantedosi et al. (2009) u 10% koni pomoci IFAT.

Protilatky proti T. gondii byly metodou NIFR detekoviany u 5.2% koni. U ndmi
vySetfovanych koni byla v porovnéni s koiimi z predchézejicich studii z Itdlie zjiSténa
mnohem niz$i séroprevalence 7. gondii. Polidori (1993) detekoval protilatky proti
T. gondii v 16% koni metodou NIFR a Tassi (2006) u 31% koni metodou

modifikovaného aglutina¢niho testu (MAT).

Protilatky proti Neospora spp. byly prokazany u 28 (11.8%) osli. Jedna se o prvni
prikaz protilatek proti N. caninum u osll. Protilatky proti T. gondii byly zjistény u 5%
oslt metodou LAT a 8% metodou NIFR. Zjisténd prevalence je mnohem niZsi
v porovnani s vysledky z jinych evropskych zemi. V Turecku byly protilatky proti T.
gondii zjistény u 11% ze 100 vySetfenych osltt metodou LAT a u 24% metodou Sabin-
Feldman Test (Zeybek et al., 1998). V Egypté byly protilatky proti T. gondii zjistény u
65.6% ze 121 oslu (Haridy et al., 2010) a u 45% ze 100 vySetfenych osli (El-Ghaysh,

1998). V Itdlii nebyli osli doposud vySetifeni.
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Prevalencia endohelmintov ryb v procese osidlovania nového koryta
rieky

Endohelminths prevalence in fish within the process of settlement the
new artificial river channel
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’Manko Peter, Lazar Peter
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Summary

In March 2009 was transshipped part of the Nitra river and its tributary, long 2650 metres, due
to the extension of mining activities. Ichthyofauna, fish parasites and macroinvertebrates
were examined at selected locations. The first species colonizing the new part of the river bed
was G. gobio. Poor parasites diversity (P. laevis, A. anguillae and P. torulosus) was found in
both river sections. The prevalence values between old and new sections were markedly
different. Pronounced differences were observed between members of S. cephalus in new and
old microhabitats.

Keywords: man-made river; succession; fish fauna, parasites; macrozoobenthos

Uvod

V dosledku rozSirenia tazby hnedého uhlia, uvolnenim 11. tazobného tseku Bane
Novéky (Hornonitrianske bane Prievidza) doSlo k preloZeniu Casti koryta rieky Nitra
(24.03.2009), ktoré bolo vdZznym zdsahom do pdvodného ekosystému. Preklddka bola
vykonand na dizke 2650 metrov rieky Nitra ajej pritoku Handlovka. Vytvorenie
umelého koryta, ktoré je bezbariérovo spojené s povodnym, je v celosvetovom meradle
ojedinelym javom. Relevantné poznatky o kolonizdcii v podobnej oblasti chybaju.
Preferencie mikrohabitatov po preklddkach koryta rieky si sledované predovsetkym v
suvislosti s renaturaénymi dpravami tokov (napr. Santos, 2005) alebo pri nepravidelne
vysuSovanych kandloch (Lonzarich et al., 1998).

Material a metody

Modifikovanou bodovou metédou (Persat a Copp, 1990; Persat a Olivier, 1991) boli
pomocou elektrického agregatu vykonané odlovy, ktoré sme uskutocnili na jar (28.04.)
a v lete (22.07.) v roku 2009. Zvolené boli tri lokality na novom useku koryta (N1 — N3;
v smere toku) a dve lokality na povodnej Casti koryta (S1 — nad novym tsekom, S2 -
pod novym tsekom). Lokalita S2 bola z technickych pri¢in prelovend len v lete. Dizka
jednotlivych skimanych tsekov sa pohybovala od 60 — 150 metrov. Podrobné tudaje
o abiotickych a biotickych podmienkach jednotlivych mikrohabitatov boli zaznamenané
v terénnych protokoloch. Charakteristiky ichtyofauny boli zostavené podl'a Lososa et al.
(1984) aHolc¢ika (1998). Vzorka ryb (rozdelenych do velkostnych a druhovych
kategérii) z kaZzdej lokality bola podrobend Standardnej parazitologickej pitve,
zameranej na helminty (Ergens a Lom 1970). Ndjdené helminty boli fixované v
horicom 4 % formaline a ndsledne determinované. Parazitirna infekcia bola
charakterizovand prevalenciou a intenzitou parazitirnej infekcie.
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Vysledky

V starom koryte sme zaznamenali 10 druhov ryb na jar a4 v lete. Z hladiska
dominancie patrili v starom koryte na jar Squalius cephalus avlete Alburnoides
bipunctatus k superdominantnym. V novom koryte sme na jar zaznamenali 9 a v lete 11
druhov ryb. Nové koryto viac vyhovovalo podustve severnej (Chondrostoma nasus) a
cerebli pestrej (Phoxinus phoxinus), ktoré sme v starom koryte nezistili. Nové koryto s
najvicsou pravdepodobnostou najskor osidlil hriz Skvrnity.

Vysetrenych bolo 176 ryb z oboch tsekov koryta — starého (ST) 81 a nového (NT) 95,
spolu 11 druhov. PredovSetkym vSak druhy dominantné na jednotlivych dsekoch, t.j.
Squalius cephalus, Alburnoides bipunctatus, Gobio gobio a Barbatula barbatula.
V jarnom odlove spolu 57 ryb; (ST-25 ks, NT-32 ks) v letnom odlove spolu 119 ryb
(ST-54 ks, NT-65). Statistickymi analyzami boli preukdzané vyrazné zmeny v
prevalencii parazitov v starom a novom useku rieky Nitra (p < 0.05 v roku 2009, p <
0.05 v roku 2010). Parazitarna infekcia v starom koryte (priemernd intenzita 0.34) bola
vys§ia, ako v novovybudovanom tseku (s intenzitou 0.18). Hodnoty celkovej intenzity
parazitarnej infekcie sa v roku 2010 v starom tseku mierne zvysili 1- 6 (v roku 2009 1-
5), v porovnani s novym usekom, kde doslo k vyraznému zniZeniu z 1-8 na 1-4.
V starom tseku, celkovo najvysSiu prevalenciu sme zaznamenali na jar pri Squalius
cephalus 61% (11/18). Druhovu skladbu tvorili Pomphorhynchus
laevis, Acanthocephalus anguillae (Acanthocephala) a Proteocephalus torulosus
(Cestoda). Barbatula barbatula nebola na jar v starom useku ulovena a v letnej vzorke
boli odlovené slize negativne. Alburnoides bipunctatus infikovana hacikohlavcami (P.
laevis) v starom koryte dosahovala celkovi prevalenciu 11% (2/19), ato hlavne
v letnom odlove, kedZe v jarnom bolo vysetrenych len minimum vzoriek (3). Z 23
hrizov vySetrovanych v starom useku bolo pozitivnych na jar 22% (2/9)
hacikohlavcami (P. laevis, A. anguillae), vzorka bola negativna v lete (0/14). Intenzita
infekcie jednotlivych helmintov u ryb sa pohybovala u P. laevis 1-5, A. anguillae 1-2,
Proteocephalus torulosus 1-2. 'V novom useku koryta bol celkovo vyskyt parazitov
skor zriedkavy; nédlezy boli obmedzené len na vyskyt dvoch druhov hacikohlavcov.
V jarnom odlove bol zo vSetkych vySetrenych druhov jedinou pozitivhou rybou jalec
(1/28) (A. anguillae). V lete bola prevalencia u ryb nasledovna: Alburnoides bipunctatus
22% (4/18) (P. laevis), Squalius cephalus 30% (3/10) (P. laevis, A. anguillae), Gobio
gobiol4 % (1/7) (P. laevis), sliz opét’ negativny, v celom novom tseku (0/26). Intenzita
infekcie jednotlivych helmintov u ryb sa pohybovala u P. laevis 1-6, u A.anguillae 1-3 .

Za sledované obdobie, najvyssi rozdiel v prevalencii parazitov medzi starym a novym
usekom koryta sme zaregistrovali u jalca: 61% - ST a 25% - NT; v jarnom odlove v ST
bola prevalencia 78 % a v NT 17%, vlete v ST 50% a NT 30%. Prevalencia u plosky
v ST (16%) a NT (19%) bola takmer vyrovnand, rovnako aj u hriza - v ST 9% a v NT
4%. Sliz nebol infikovany. Vzhladom na nizke pocty vySetrenych ryb ostatnych
uvedenych druhov, vysledky prevalencie je mozno povaZovat’ len za orienta¢né. Horna
cast nového koryta rieky bola kolonizovana makrozoobentosom - (Oligochaeta,
Hirudinea a Crustacea (Gammarus sp.) a Diptera (Chironomidae, Simuliidae) pomerne
rychlo. vysSiou druhovou diverzitou v lete. Zaznamenané boli aj chrdnené a vzicne
druhy, ako napr O. rhenana (Ephemeroptera) a Aphelocheirus aestivalis (Heteroptera),
aj napriek vyraznej antropogénnej ¢innosti.
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Diskusia

Charakter toku vyrazne ovplyviiuje ichtyofaunu reofilnych oblasti (Vlach et al., 2005).
V novych dsekoch ¢asto nachddzame druhy so Sirokou ekologickou valenciou a reofilné
druhy, ktoré v svojich pracach uvddza Andreji a Stranai (2005) na nezmenenom toku.
Invazny druh Pseudorasbora parva, ako nereofilny druh zrejme vyuZiva nové niky
v novych biotopoch.

Makrozoobentos, najmé zastupcovia Oligochaeta (Mathooko, 1995), Chironomidae and
Simuliidae (Flory a Milner, 2000), kolonizuji pomerne rychlo novovzniknuté dseky
riek najmi v hornych Castiach (Allan, 1995) a neskor sliZia ako zdroj potravy pre ryby
(Larimore et al., 1959). Negativny vplyv na Sirenie parazitéz mdézu mat’ aj rozdielne
biotické a abiotické faktory v pdvodnych a novo-kolonizovanych oblastiach (Kennedy,
1994). Akantocephala, ktoré sa vyskytovali v najvyssej prevalencii, si schopné vyuzit
vo svojom vyvinovom cykle Siroku Skdlu medzihostitel'ov a definitivnych hostitel'ov, ¢o
im zabezpecuje vysSiu uspesSnost’ v kolonizovani novych habitatov. V opacnom pripade
su zdravé jedince tspesnejSie v kolonizovani novych oblasti, ¢o sa prejavuje na zniZenej
prevalencii parazitéz (Kennedy, 2006).
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Epizootologické Setrenie v populaciach talavych maciek na azemi
vychodného Slovenska

Epizootiological survey in stray cat populations in Eastern Slovakia
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Summary

The article presents first records of feline immunodeficiency virus and feline leukaemia virus in
stray cat population in the city of Kosice. The cats were trapped alive and examined on
presence of feline viruses. Using serological FIV and FLV in cats were confirmed.

Keywords: stray cat; feline immunodeficiency virus; feline leukaemia virus

Uvod

Populicie tidlavych maciek st rezervoirom viacerych infekénych a parazitirnych
ochoreni. V analyze epizootologickej situdcie v populaciach tilavych maciek na uzemi
vychodného Slovenska sme sa preto zamerali na dve ochorenia (virus leukémie maciek
— FeLV a virus imunodeficiencie maciek — FIV), ktoré vyrazne ovplyviuju ich
zdravotny stav. FIV bol izolovany v roku (Yamamoto, 2010). FIV je zaradeny do
celade Retroviridae, rod Lentivirus (Levy, 2009). Sposobuje chronické, smrtelne
prebiehajice ochorenie maciek a d’alsich felidov. Vyskyt infekcie sa markantne zvysuje
s vekom najméd u koctirov s moznostou volného pohybu (Horzinek a kol., 2003).
Hlavnou cestou prirodzeného prenosu infekcie u dospelych zvierat je prenos virusu
slinami pohryzenim alebo pogkriabanim. Stadium akitnej infekcie je charakterizované
suborom nespecifickych priznakov ako je anémia, gingivitida, uveitida, konjunktivitida,
pyoderma, depresia a hnacka. Stadium asymptomatického nosi¢stva moze trvat’ mesiace
a7 roky. (Svoboda a kol, 2001). Stadium komplexu zdravotnych komplikicii
podobnych ochoreniu AIDS u l'udi, je charakterizované chronickymi sekundarnymi
infekciami a oportinnymi infekciami. Postihnutd je predovSetkym ustna dutina, dychaci
apardt a prileZitostne i traviaci trakt (Horzinek a kol., 2003). V termindlnom Stadiu
dochadza k rozvoju patologickych procesov, podmienenych uplnym zlyhanim
prirodzenej imunity. Toto Staddium trva 6-12 mesiacov a kon¢i thynom (Svoboda a kol.,
2001). V diagnostike FIV sa vyuZiva detekcia protilatok pomocou ELISA metédy alebo
imunochromatografia. Pre potvrdenie pozitivnych vysledkov je mozné vyuZzit Western
Blot. PCR analyza je problematickd, z dovodu viacerych subtypov a vysokého stupiia
mutdcii.

FeLV prvykrat popisal Jarrett s kolektivom v roku 1964 (Jarrett a Ganiere, 1996).
Infekcia sa prendSa oronazdlnou cestou, najCastejSie slinami a nosnymi sekrétmi pri
vzajomnej starostlivosti a vzijomnym zdielanim misiek na jedlo a vodu. Vertikdlny
prenos md len druhorady vyznam (Hofmann-Lehmann a kol., 2001). V slindch je vysSia
koncentricia virusu ako v plazme, okrem toho sa virus prendsa trusom, mliekom
a mocom. Je mozny aj iatrogénny prenos alebo prenos transfiiziou krvi od infikovanych
maciek. (Hartmann, 2006). Prametiom ndkazy si macky pri perzistentnej infekcii
(Horzinek a kol., 2003). Komplex virusovej leukémie zahina lymfoproliferativne a
organové nadorové ochorenie, naruSenie hemopoézy a imunodeficiencie (Svoboda a
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kol., 2001). Priebeh ochorenia a klinické priznaky zédvisia od imunitného stavu macky,
jej veku a tiez patogenity, virulencie a titra virusu (Hartmann, 2006). V diagnostike
FeLV sa beZne vyuZiva antigen-ELISA test na detekciu p27 antigénu virusu. Dalej je
mozné vyuzit’ imunofluorescenciu alebo PCR.

Material a metody

Od zaciatku roka 2013 analyzujeme epizootologicku situidciu v populdcidch tulavych
maciek na izemi mesta KoSice. Nasledne chceme zmapovat’ epizootologicki situaciu
vo viacerych mestach vychodného Slovenska. Odchyt maciek je realizovany v
spoluprdci so sukromnym veterindrnym lekdrom, ktory je drzitelom povolenia na
odchyt tilavych, resp. zabehnutych psov a maciek. Medzi 14. 1. 2013 az 21. 1. 2013
prebiehal odchyt maciek v mestskej Casti Nad Jazerom a od 4. 2. 2013 do 8. 2. 2013 v
mestskej Casti Staré mesto. Na odchyt boli pouZité Zivolovné pasce, kontrolované 2x
denne. Ako krmivo poslizila konzerva pre macky. Po odchyte boli macky umiestnené
do karanténneho boxu s tlmenym svetlom. Mackam bola odobrata potrava po dobu 12 —
24 hodin. Nasledne bola pouZzitd sedacia medetomidin hydrochlorid 0,1mg/kg
intramuskularne. Krv bola od maciek odoberana z vena cephalica a vena jugularis. Pri
vySetrovani sme pouZivali Anigen Rapid FIV Ab/FeLLV Ag Test Kit.

Vysledky

Uz pocas prvého odchytu realizovaného v Kosiciach na sidlisku Nad Jazerom sa ndm
podarilo odchytit’ prvého koctra pozitivneho na FIV aj FeLV a dve pozitivne macky na
FeLV. Kocur bol dospely, agresivny, s viacerymi poraneniami po tele spdsobenymi
sibojmi zinymi mackami. U kocira bola zistend kachexia, gingivitida a
mukopurulentny vytok z o¢i anosa. Po prevezeni do karantény trpel hnackami. Po
zisteni pozitivnych vysledkov bola odporicand eutandzia. Macky pozitivne na FeLV
nevykazovali zndmky ochorenia. Boli socializované, inprintované na ¢loveka. Nasledne
boli pontiknuté na adopciu s upozornenim na ich pozitivny FeLV test. Prehl'ad poctu
odchytenych maciek a vysledky vySetreni uvadza tabulka 1 a 2.

Tabul’ka 1: Vysledky z odchytu maciek — Nad Jazerom (14. 1. 2013 az 21. 1. 2013).

Pocet Pocet FIV | Pocet FelLV y .. .
odchytenych | pozitivnych | pozitivnych Pocet maciek pozitivnych
i " L na FIV aj FeLV
maciek maciek maciek
Kocury 1 1 1 1
Macky 7 0 2 0
Spolu 8 1 3 1

Zdravotny stav maciek bol na sidlisku Nad Jazerom vidite'ne horsi ako v Starom meste,
avsak pocet odchytenych maciek na porovndvanie je stile maly. Najvacsim problémom
tohto sidliska je dokrmovanie takychto tilavych maciek — tzv. Syndrém starych Zien,
ktory napomaha rozmnoZovaniu takychto tilavych maciek.

Tabulka 2: Vysledky z odchytu maciek — Staré mesto (4. 2. 2013 do 8. 2. 2013).

Pocet FIV+ FeLV+ FIV a FeLV+
Kociry 3 0 0 0
Macky 4 0 0 0
Spolu 7 0 0 0
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Pri koprologickom vySetreni vSetkych maciek bola zistend Toxocara cati +++
a u maciek zo sidliska Nad Jazerom aj Alurostrongylus abstrusus +.

Diskusia

V EU st zaznamenané subtypy FIV B, A, C so séroprevalenciou medzi 2,2 — 23%
v zdvislosti od krajiny (Yamamoto, 2010). Stidia vykonana na Slovensku v 9 okrskoch
u 109 maciek potvrdila séroprevalenciu FIV u 4,5% a FeLV u 2% maciek (Ondrejka
a kol., 2009). Této séroprevalencia FIV aj FeLLV je Statisticky vypracovana u domécich
maciek, ktoré maji majitela. Zvicsa ide otzv. free-roomingové macky, ktoré
dochadzaju do kontaktu s populdciou tilavych maciek, alebo aj z mackami feralnymi.
Nami doposial’ odchytenymi 15 mackami sme potvrdili vyskyt FIV aj FeLV u tilavych
maciek.

Zaver

Udaje o séroprevalencii tilavych a ferilnych nie si zndme. Je preto nesmierne ddlezité
vypracovat takuto epizootologicki analyzu prave v chovoch tilavych a ferdlnych
maciek a porovnat’ ju s ndkazovou situaciou v chovatel'skych staniciach.
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Papillomatosis of the roe deer (Capreolus capreolus)
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Summary

Papovaviridae are very important pathogens of mammals and birds. They are characterized by
their ability to form benign tumors (papillomas) or formation of latent or chronic infections, the
oncogenic propetrties to take effect after infection of other animal species. The first mention of
the positive specimens come from Hungary, Croatia and Austria. Here was based on PCR
diagnostics identified papillomavirus (CcPV1) specific for roe deer. Total were examined tissue
samples from eight individuals roe deer (Capreolus capreolus) aged 3-8 years and two younger
than 1 year. To identify the source of papillomas was used a combination of laboratory
diagnostics consisting of histology, electron-microscopic examination (negative staining
method, the method of ultrathin sections) and nested PCR. Using nested PCR were investigated
lesions in 10 individuals. In eight cases CcPV1 was found.

Keywords: papillomatosis, fibromatosis; fibropapillomatosis; roe deer; Capreolus capreolus

Introduction

Representatives of the family Papovaviridae are very important pathogens of mammals
and birds. They are characterized by their ability to form benign tumors (papillomas) or
formation of latent or chronic infections, the oncogenic properties to take effect after
infection of other animal species. The most important viruses of this family are the
representatives of the genus Papillomavirus. It is non-enveloped, icosahedral, size 50-
55nm, containing circular doublestrand DNA having 7.4 to 8.6 kb (Erdelyi et al., 2009).
The virus is relatively resistant to temperatures from — 70°C to 80°C, is sensitive to UV,
and formaldehyde. Transmission is possible through direct contact or indirectly newly
infected subjects and blood sucking arthropods.

Currently, attention is drawn to papillomatosis, fibropapillomatosis or fibromatosis of
game, especially for members of the family Cervidae, hence the roe deer (Capreolus
capreolus). The first mention of the positive specimens come from Hungary, Croatia
and Austria. Here was based on PCR diagnostics identified papillomavirus (CcPV1)
specific for roe deer (Erdelyi et al., 2009). Now the papillomatosis deer is very well
discussed problem in the Czech Republic.

Material and Methods

In cooperation with the users of hunting grounds immediately after the blast were
sampled skin lesions - papillomas and ectoparasites. Total were examined tissue
samples from eight individuals roe deer (Capreolus capreolus) aged 3-8 years and two
younger than 1 year. To identify the source of papillomas was used a combination of
laboratory diagnostics consisting of histology, electron-microscopic examination
(negative staining method, the method of ultrathin sections) and nested PCR.
Ectoparasites were subjected to nested PCR and electron microscopy.
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Tissue samples for histological examination were fixed in 10% formaldehyde solution
for electron microscopy in 3% glutaraldehyde (method ultrathin sections) and 4%
paraformaldehyde (negative staining method). Tissue for examination nested PCR were
stored at -20 ° C. Ectoparasites were retained in the cooler temperatures.

For the nested PCR primers were used as described by CcPV1 virus (Erdelyi et al.,
2008).

Results

Results are achieved knowledge about papillomas occurring in the population of roe
deer (Capreolus capreolus). The most important finding is the determination of the type
of papillomavirus (CcPV1) in affected individuals roe deer.

Using nested PCR were investigated lesions in 10 individuals. In eight cases CcPV1
was found (Table 1). Histological examination confirmed the presence of
papillomavirus.

Table 1: Nested PCR detection.

Sex Weight Age Lesion size Papilomavirus
(kg) (year) (cm)
male 15 6 ! i
6 +
male 16 4 s
male 14 3 3 s
female 16 8 3 ¥
4 +
female 14 6 10 i
female 12 S 12 :
female 14 4 > :
female 14 4 3 u
male 9 0.5 0 -
female 8 0,5 0

Discussion

For the diagnosis method was used nested PCR, histology and electron microscopy. Of
these methods, the least informative method showed electron microscopy, as this virus
detection is very difficult. Histological examination has a high predictive value. The
most sensitive and accurate method is PCR. For the refinement of interpretation will be
sent to the sequenced samples.

Conclusion

Severity of the disease depends mainly on the location and size of the tumor changes. It
self is not a disease for individuals serious health risk if no injury units and their
infection. The adverse impact of rising fibropapillomas around the eyes, which make it
difficult to focus vision, or growing up around the oral opening. Such are the cause of
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the reduction to stop eating, especially if they are injured, or grow larger. These pieces
are perishing from hunger and exhaustion.
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