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Sekce 1

Zmeny koncentracie kyseliny mli€nej a pH mésa pstrosov péas
chladiarenského skladovania a ich vplyv na mikrobi&nu kvalitu

Changes of lactic acid concentration and pH valuefmstrich meat
during refrigerated storage and their effect on micobial quality

Macanga Jan, Korénekova Beata, Brenesselova Martinag¥inova Paulina,
Pipova Monika

Katedra hygieny a technoldgie potravin, Univerziggerinarskeho lekarstva a farmécie, KoSice

Summary

The aim of this study was monitored concentratibfactic acid and pH value of the ostrich
meat and their effect on microbial quality. Thighistles of 3 ostrich (age of 15 months) were
stored at 2 - 3 °C in different package conditiaising 14 days. Thigh muscle of the first one
was stored in plastic bag in vacuum; of the seconeé was stored two days in normal
atmosphere packed in the plastic bag and then ¢owa and muscle of third ostrich was stored
only in normal atmosphere in plastic bag. Analyaese carried out into first 24 hours after
slaughter and on the"™7and 14" day of storage. Concentration of lactic acid wasasured by
capillary electrophoresis and pH value was detewrdiin water extract of meat. Dynamic of
lactic acid concentration was same in all group. e 7' day increasing was detected and
subsequently on the “L4lay concentration of lactic acid was decreasednddyic of pH value
was opposite. Total bacteria counts reached onl#feday 10cfu.g® in meat stored in normal
atmosphere and 26fu.g" in meat of other two groups stored in vacuum.

Keywords:lactic acid; pH; meat; ostrich; microbial quality

Uvod

Spotreba pStrosieho masa ZzZitinie je priliS rozSirena, ale jeho popularita sa
v eurépskych krajinach zvySujedaska jeho dobrym vlastnostiam ako je nizky obsah
tuku, krehkos a podobna Struktira ako u hovadzieho masa (Al@weja a kol.,
2002). Senzorické a technologické vlastnosti masalepsuju péas skladovania masa
pri nizkych teplotach po @it dobu (Ouali a kol., 2006). Zrenie masa je jedny
z hlavnych faktorov, ktory ovplyiuje jeho vyslednu kvalitu (Atanassova a kol., 2008)
Patas zrenia dochadza ku kvantitativnym zmenam metaobko su glykogén,
kyselina mli€na, fosfaty a taktiez k zmene fyzikalnych vlasthosko je napriklad pH
(Dalle Zotte, 2002). Z pdiadu pH je pStrosie maso klasifikované ako prechagpy
masa medzi normalnym; pH < 5,8 a DFD masom; pH2>(6ales a Mellett, 1996).
Hodnota pH je povaZzovana za zakladny parameterofiinej kvality méasa (Blixt

a Borch, 2002). Cimm tejto prace bolo @as zrecieho procesu sledévameny
vybranych fyzikalno-chemickych ukazovib® aich vplyv na mikrobialnu kvalitu
pStrosieho masa v zavislosti od spésobu uskladnenia

Material a metédika

Na tento pokus bola pouzitd stehennd svalovida i{iotrochantericus cranialis,
M. iliofemoralis, M. iliotrochantericus caudalis, Ndubo-ischio-femoral)sodobrata z 3
pStrosov africkych $truthio camelusvo veku 16 mesiacov. Vzorky svaloviny boli
rozdelené do troch skupin: stehenna svalovina eharwpsStrosa bola skladovana vo
vakuu, stehno z druhého pStrosa bolo skladované fondni v neupravenej atmosfére
anasledne vo vakuu a stehno tretieho pStrosa Is&ladované po celt dobu
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Sekce 1

Vv neupravenej atmosfére pre teplote 2 °C po dobdril4Analyzy boli vykonavané na
1., 7. a 14. de po zabiti. Sledovany analyt (kyselina nitia) sa ziskal extrakciou
z vodného vyluhu. Po zmerani pH (pH-meter - InolM@W 720 sa vyluh 100
nasobne zriedil. Takto nariedené vzorky sa aplikal@ elektroforetického analyzatora
EA102 (Villa Labeco, SR). Ako vodiaci elektrolyt lbpouzity roztok 10 mM HCL,
B-alanin a 0,1% mHEC a zakasuci elektrolyt roztok 5 mM kyselina kapronova a 5
mM TRIS. P&ty mikroorganizmov sa stanovovali diad noriem STN EN ISO 4833,
STN EN ISO 6888-1 a STN ISO 21528-2.

Vysledky a diskusia

Priebeh zrecieho procesu z jatu tvorby kyseliny mlignej a zmeny pH znaziuje
tabd’ka 1. Vysledky poukazuju na skdtmg’, Ze dynamika zmien koncentracie
kyseliny mliginej bola rovnaka pri vSetkych spésoboch skladovamaznamena, Ze do
7. dha koncentracie kyseliny mliaej stipali a na 14. desme uz pozorovali ich pokles.
Mnozstvo kyseliny mliénej sa na 7. denajvyraznejSie (gt 0,001) zvysilo u svaloviny
skladovanej vo vakuu od tretiehétad Na 14. d& bol najvyraznejsi pokles (@ 0,001)
danej kyseliny vo svalovine skladovanej v neuprayatmosfére.

Hodnoty pH vo svalovine skladovanejlvwe a vo svalovine skladovanej od 3advo
vakuu sa na 7. deznizili a nasledne na tlel4. sa zvysSili. U svaloviny skladovanej vo
vakuu bol pozorovany iba vzostup hodnoty pH. Fedeanopez akol. (2008)
zaznamenali iba postupné zniZzovanie hodnoty pHaporéznych podmienok
skladovania z hodnoty 6,04 az pod hodnotu 5,6 nad&8 Na druhej strane Bohta
a kol. (2006) zistili, Zze pH svaloviny pstrosov . dia stupa z pévodnej hodnoty *
5,8 az na hodnotu pohybujlcu sa tesne pod 6,0.

Tabu’ka 1: Zmeny koncentracie kyseliny ndieej a hodnoty pH v pStrosom masea®
skladovania v zavislosti od sp6sobu balenia

Sledované Sposob balenia Den skladovania
parametre 1. dei 7. dei 14. deé
Kys. mligna VB 1,65+0,05| 1,75+£0,45 1,43+£0,12
(g'1oogl) VB od 3. dia 1,13+0,07| 1,36 £0,06*%* 1,22 +0,12*
' Neupravena atmosféral,47 + 0,13 1,51+£0,09| 1,13 +0,03**
VB 6,20+ 0,15| 6,25+0,07 6,37 + 0,06*
pH VB od 3. dia 6,36 +0,07| 6,18 +0,05* 6,22+ 0,06
Neupravena atmosféra6,15 + 0,10 6,07 £0,14| 6,56 £ 0,077*

Statistika: * - p< 0,05; ** - p< 0,01; ** - p< 0,001

Spbsob balenia mal vplyv aj na mikrobiologicku kiwakkladovanej svaloviny (tabbka
2). Paty mikroorganizmov péas skladovania stupali a na 14.ndeoli najvysSie

v

pocty boli vo svalovine balenej vo vakuu od tretielimd
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Sekce 1

Tabuka 2: Zmeny p&tov mikroorganizmov vo svalovine pStrosovéps 14-@ového

skladovania
Sledované Sposob balenia Dei skladovania
parametre 1. de 7. dei 14. de&
Celkovy paet VB 1,9x1d | 6,4x10 | 2,0x 106
mikroorganizmov VB od 3. dia 65x16 | 24x16 | 1,1x10
Neupravend atmosféra 3,910 2,6 x 1d | 3,0x 10
VB <10 7x106 | 1,4x16
Enterobacteriaceae VB od 3. dia <10 2 x 16 4 x 10
Neupravena atmosféra <10 1,6 X10 1,4 x 16
Koagulaza pozitivne V8 < 100 < 100 9x 10
stafylokoky VBod3.dia < 100 < 100 2 x o
Neupravena atmosféra <100 < 100 >1,5%|10
Zaver

Z dosiahnutych vysledkov vyplyva, Ze spbsob balgriimosieho masa ovpljuje na
jednej strane priebeh zrecieho procesu a na stharej mikrobialnu kvalitu. Kyselina
mliecna sa najvyraznejSie tvorila vo svalovine skladeyaro vakuu od tretiehona
skladovania,éomu zodpovedalo aj najnizSie pH na 14n.ddlajlepSia mikrobialna
kvalita bola po 14-tich itbch dosiahnuta u svaloviny skladovanej od tretidha vo
vakuu, preto odpotiame tento spésob balenia a skladovania.
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Sekce 1

Chemické zlozZenie a porovnanie senzorickych vlastat pStrosieho
masa v zavislosti od spésobu skladovania

Chemical composition and comparison sensory propeds of ostrich
meat depending of the storage

Brenesselova Martina, Korénekova Beata, M&nga Jan, Marcinéak Slavomir,
Baca Martin

Katedra hygieny a technoldgie potravin, Univerziggerinarskeho lekarstva a farmécie v KoSiciach

Summary

The aim of our work was monitoring chemical comgpmsiand comparison sensory properties
of ostrich thigh meat depending of 3 variants & $torage. Meat samples were divided into 3
groups, placed in a refrigerator and held at 2-3°The first group consisted of chilled meat
placed in a plastic bag (with normal atmospherbg second group consisted of meat stored in
vacuum from the second day, and third group coeisf vacuum-packed meat. Analysis was
performed at {, 7" and 14" day after slaughter. We found that thigh meatstfich consists of
25.3 % dry matter, 74.7 % water, 2.3 % fat and Zb.@otal proteins. Sensory examination of
quality of ostrich meat (aroma, flavor, juicinessnderness) was performed by six evaluators
using five-point rating scale. We found that sepamrality of chilled meat stored in a plastic
bag was gradually decreased and the lowest valug neeorded on the f4day (12 points).
Quality of the meat samples in vacuum and in vactnom the second day were gradually
increasing and the highest value (vacuum packe@71goints) was recorded on theday of
storage.

Keywords:ostrich; meat; chemical composition; sensory; dgiyali

Uvod

Chov pstrosov vo svete ma dihéna tradiciu. Pred viac ako 200 rokmi bol chov
pStrosov zamerany iba na perie, neskor sa choggmstrzameral na ich kvalitné méaso,
ktoré sa stalo vyladavanou pochiou po celom svete. Maso pStrosa je néame
chudé, ma vysSie percento polynenasytenych mastkyshlin, nizSi pomer n6:n3
a nizsi obsah mononenasytenych mastnych kyselfol&@ii a kol., 2003).

ZloZenie masa koliSe v zavislosti od druhu zviargplemena, pohlavia, veku a spésobu
vyzivy (Hrak® a kol., 2006). PStrosie maso je oameané akocervené, ma podobnu
Struktdru a chtové vlastnosti ako maso hovadzie, oproti ktoremwsgak o 40% menej
tuku. Cervené méso ja bohaté na Zelezo a bielkoviny, & obsah tuku a cholesterolu
ako maso kuracie alebo ndacie zbavené koze, ktoré su prezentované akoctedi

nahrady¢erveného masa (Polawska a kol., 2011).

Cie’'om naSej prace bolo sledovanie chemického zloZamiarovnanie senzorickych
vlastnosti pStrosieho méasa v zavislosti od troctésspov uskladnenia, a to:
1. méaso skladované v neupravenej atmosfére, 2.0 mdkuovo balené od 1.4,
3. méaso vakuovo balené od 3ad

Material a metédy

Do experimentu boli zaradené 3 psStrosy africké phat¢ Struthio camelusvo veku
16 mesiacov. PStrosy pochadzali z farmy zameramejclmov pStrosov. Po zabiti
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pStrosov na bitiinku bolo méso v ten istyi dechladiacom boxe privezené na Ustav
hygieny a technologie mésa UVLF v KoSiciach.

Vzorky masa, ktoré tvorila stehenna svalovind. (iliotrochantericus cranialis,
M. iliofemoralis, M. iliotrochantericus caudalis, .Mpubo-ischio-femoraljs boli
rozdelené do troch skupin: stehenna svalovina eharwpsStrosa bola skladovana vo
vakuu, stehno z druhého pStrosa bolo skladované fondni v neupravenej atmosfére
anasledne vo vakuu a stehno tretieho pStrosa Iséladované po celi dobu
v neupravenej atmosfére pri teplote 2 °C po dobudddi. Analyzy boli vykonavané na
1., 7. a 14. depo zabiti.

Chemické zloZzenie masa (suSina, voda, tuk, bietikgvbolo vykonané zo zmesnegj
vzorky pod'a Popelku a kol. (2009). VSetky analyzy boli vykoéa&tyri krat pre lepSiu
interpretaciu vysledkov.

Senzorickd analyza pStrosieho mésa bola vykonasdirgi hodnotitémi za pouZzitia
5 bodového hodnotiaceho systému. Jednotlivé vzeon@sa boli tepelne upravené
(uvarené pri 70°C). Hodnotila sa e¢hwoéna, $avnatos a krehkos postupne na 1., 7.
a 14. dé. NajvysSi mozny piet dosiahnutych bodov bol 20.

Vysledky a diskusia

Chemické zloZenie stehennej svaloviny pStrosowngezarnené v talike 1. Priemerny
obsah vody v pStrosom maéase bol fmaaSich stanoveni 74,69 %. Obsah dusikatych
latok bol 20,95 % a obsah tuku 2,29 %. Podobnéedisi obsahu vody a dusikatych
latok dosiahli Majewska a kol. (2009) a takisto €8a(2002). Obsah tuku namerany
tymito autormi bol v porovnani s naSimi vysledkan#si (0,9 — 1,2 resp. 0,4 — 0,6).

Tabuka 1: Hodnoty chemického zloZenia svaloviny maseopév

Meranie suSina voda tuk dusikaté latky
X 25,31 74,69 2,29 20,95
Sd 0,72 0,72 0,19 0,02

X max 26,26 75,49 2,52 20,97

X min 24,51 73,74 2,07 20,93

Vo vékuovo balenom mése od linadsa senzoricka kvalita ¢gs pokusu postupne
zvySovala, vo vzorkach masa vakuovo balenom odi& kelalita masa na 7. tiklesla,
avSak na 14. desa opé zvySila. Kvalita méasa, ktoré bolo uskladnené viebs
neupravenou atmosférou sa postupne od 1. ku 14.zdiZzovala. NajvySSia kvalita
pStrosieho méasa z celkového patiu senzorickej analyzy fas experimentu bola
zaznamenana na 14.mdpokusu (16,67 bodov) vo vakuovo balenom mase aihd.,.
avSak vo vzorkach masa véakuovo balenom od i Hola hodnota na 14. itle
experimentu taktiez vysoka (tdla 2).

Tabuka 2: Priemerny paet bodov (suma 4 vlastnosti) celkovej senzorickejlyzy
pocas jednotlivych spésobov uskladnenia

Dei pokusu Vékuovo balené Vakuovo balené Neupravena
od 1. dia od 3. dia atmosféra
1. 14,9 15,3 15,0
7. 15,7 14,5 14,0
14, 16,7 16,2 12,0
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Tabu’ka 3: Priemerny peet bodov poth jednotlivych viastnosti masa

Vlastnosti Deii Vo vakuu Vo vakuu Bez upravenej
Masa od 1. dia od 3. dia atmosféery
Chut 1. 4,00 4,17 4,17

7. 4,33 4,17 3,67

14. 5,00 4,00 3,00

Voéna 1. 4,67 4,83 4,67

7. 4,33 4,33 4,00

14. 4,50 3,83 3,33

Sravnatog’ 1. 3,00 3,17 3,00
7. 3,50 3,00 3,33

14, 3,50 4,17 2,83

1. 3,20 3,17 3,17

Krehkost’ 7. 3,50 3,00 3,00
14. 3,67 4,17 2,83

Zaver

Z vysledkov vyplyva, Ze pStrosie méso je nute hodnotné dlaka nizkemu obsahu
tuku a vyvazenému obsahu bielkovin. Z faitu senzorickej analyzy boli zaznamenané
len minimalne rozdiely medzi vakuovo balenym méasminl. dia a masom vakuovo
balenym od 3. #h. NajvySSia kvalita bola zaznamenana na 14 de vakuovo
balenom mése od 1nd Mé6zeme konStatovaze uskladnenie mésa vo vakuu malo
pozitivny vplyv na jeho vlastnosti na rozdiel od saéskladovaného v neupravenej
atmosfére, ktoré bolo na 14.ide polfadu senzorickej analyzy najmenej kvalitnée.
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The application of transglutaminase in dry fermentel meat products
technology

Pavlik Zdenék, Saldkova Alena, Kamenik Josef, Steinhauserovaa
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Summary

The aim of this study was to evaluate the effectrarisglutaminase application into dry
fermented sausages on its quality parameters. Highthes of dry fermented sausages were
made: sausage with 35 % and with 45 % of fat, @th5 mm and 75 mm diameter and each
with and without addition of transglutaminase. Bhgschemical and instrumental analysis
of quality parameters were performed and the diifiees between samples were monitored
during ripening and storage of dry fermented saesad here were found differences between
samples according to content of transglutaminasixture parameters during ripening, which
shows functionality of preparation used. Thoughralecharacter of the dry fermented
sausages remained maintain.

Keywords:transglutaminase; dry fermented sausage; texture

Introduction

Transglutaminase is an enzyme, which can be nbtdmind in nature and has been
also found in various animal tissues. This enzyreates a connection between residual
content of glutamine and lysine in proteins (Ramf@arez and Xiong, 2003). This
connection is created by covalent bond. Transglumase can be used in meat
technology, for production of reconstituted meat@shi et al., 1997), for improving
consistency and facilitate slicing and also as asginent of phosphates in terms
of improved cohesion, water retention and reductibiosses by cookingJéng and
Koppelman, 2002)The aim of this study was to evaluate the effédransglutaminase
application into dry fermented sausages on itsityyadrameters.

Material and Methods

Eight batches of dry fermented sausages were nsadsage with 35 % and with 45 %
of fat, both in 55 mm and 75 mm diameter and ead wnd without addition
of transglutaminase. Samples were marked: TP1 %4&t, 55 mm; TP2 — 45 % fat,
75mm; TP3 — 35 % fat, 55 mm; TP4 — 35 % fat, 75 mmeach without
transglutaminase; TP5 — 35 % fat, 55 mm; TP6 — 3@at675 mm; TP7 — 45 % fat,
55 mm. TP8 — 45 % fat, 75 mm — each with transgtinase.

Analysis of basic physical-chemical and textureapsaters were performed: water
activity (aw) was measured with a Novasina LabMaststrument (Novasina AG,
Switzerland) and pH measurements using a Double Peedle probe (Hamilton
Bonaduz AG, Switzerland) and a 3401 WTW pH-meterTl, Germany). Amount

of chlorides (Volhard method;SN 1SO 1841-1), collagen (spectrophotometry at 550
nm, equalised to 4-hydroxyproline content) and purescle protein (after elimination
of non-protein N-compounds by hot tannine, proteontent was measured
on a KJEHLTEC from TECATOR, pure muscle protein wasculated as the protein
content reduced by the amount of collagen). Nitnogas converted to crude protein
using a factor of 6.25.
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Samples were tested by a texture profile analyBi®Aj using an Instron Universal
Testing Machine (model 5544) (Instron Corporatidmngland). Parameters were
obtained using available computer software (Merl@ylinder samples (1 cm height,
1.25 cm diameter) were compressed twice to 50 %hefr original height with
a compression platen of 36 mm in diameter. Foroee ticurves were recorded
at a crosshead speed of 50 mm/min. Hardness (Mg pdak force required for the first
compression, and cohesiveness — the ratio of tegiy®force area during the second
compression to that in the first compression, wewaluated (Szczesniak, 2002;
Desmond & Kenny, 2005).

Results and Discussion

No significant differences were recorded in phylsadd@emical parameters of dry
fermented sausages. It means that the charaatsrddtithis product were not affected
by addition of transglutaminase. Results of physib@mical analysis are shown
in table 1.

Certain differences were recorded by the instrualerdnalysis of texture.
An instrumental assessment of texture was perforbhedneans of a texture profile
analysis (TPA). The parameter assessed was themmaxiforce required for initial
compression of the sample (hardness). Differenteldgwnent of textural properties
during ripening is shown in graph 1.

Table 1: Physical-chemical parameters of dry femegsausages

Sample pH aw fat [%] NaCl [%] PMP [%]
TP1 |4.659+0.002 0.882 +0.002 45.115+0.82b 3.393+0.038 16.29%386
TP2 |4.643+0.001 0.913+0.001 40.515+2.20p 3.220+0.005 16.0815%0
TP3 |4.752+0.002 0.873+0.000 32.175+0.89p 3.335+0.060 15.487080
TP4 | 4.724 +0.003 0.908 + 0.002 30.535+1.39p 3.593+0.063 16.422248
TP5 |4.637 +0.002 0.883 +0.000 32.115+3.40p 3.258+0.008 23.16529
TP6 |4.649 +0.002 0.895+0.002 29.275+2.65p 3.460+0.040 21.594966
TP7 |4.500+0.004 0.867 +0.001] 44.045+1.885 3.505+0.045 19.6R2087
TP8 |4.461+0.001 0.889 +0.000 41.155+1.13p 3.623+0.108 15.1875%7

PMP — pure muscle protein
Conclusions

The effect of transglutaminase application into teymented sausages on its quality
parameters was monitored. No significant differenegere recorded in physical-
chemical parameters, so the overall character efdtly fermented sausages remained
maintain. Differences were recorded by the instmiisleanalysis of texture. Samples
enriched with transglutaminase began to form tymtracture of dry fermented sausage
quickly than control samples. In the end of ripgnmaximum force (hardness) was also
higher in these samples. Similar effect had a adffe diameter. Hardness in the end
of ripening was higher in samples with thinner déen in both control
and transglutaminase enriched samples. The effetrtasglutaminase on improving
texture parameters was confirmed and results shgwssibility of using
transglutaminase in meat products with improvetpeee as replacement of phosphates
or in products with lower salt content.
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Graph 1: Texture profile analysis
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The iodine and sodium content in selected meat prodts
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Summary

lodine deficiency is an intensively solved globablx problem throughout the entire world.
Even though a progress in controlling its deficigias been made, this issue is still acute. The
most widespread and the best strategy to ensureetheéred amount of iodine in the population
is the salt fortification with potassium iodate. dpéte its advantages - table salt is cheap and
commonly consumed; it also brings some disadvastagjbe European population sodium
daily intake ranges between 3-5 g, where meat prizdrepresent about 26 % of this intake.
Due to the risk of hypertension resulting in congnheart disease, restriction of sodium intake
IS necessary. Food industry could play an importah¢ in reducing sodium intake or on the
other side eradicating iodine deficiency. Using imaded salt in meat production is not
mandatory in the Czech Republic; it depends omptivduce’s decision. The aim of this study
was to observe selected type of meat producteiiech market, to analyze its salt and iodine
content and to describe possible differences betywesduction country and health benefit.

Keywords:iodine; sodium; dried meat; meat products

Introduction

In meat industry, the salt fortification with io@abr the use of wheat fiber and soy
isolate fortified with iodine (1) to improve the ttional quality of products is already
known. Some type of meat products are next to roilgad and egg the most important
exposition source of | in the Czech population ligt The concentration of iodine in
salt is given by the Czech legislation to 27+7 rmggiyut its use is not mandatory in the
food industry [2]. Also, a big variability of | céent in used marine salt, must be taken
into account. Traditionally, the salt without | hiagen used in the Czech Republic (CR).
This was changed by the manufacture of new typesnedt products and raising
consumer’s demand for nutritionally more benefigigdducts. Due to high saltines,
popularity among consumers and special productemhriology; dried meats were
selected for this pilot study. These products am@nufactured in many countries
differing in pig breed, type of feed, meat weigrid processing conditions, like the use
of iodinated salt [3]. These factors could giventhearious compositions and so could
have different nutritional aspect to human hedhhthis pilot study, the | and sodium
(Na) content of dried meats from CR were compaodtidse, made in Italy and Spain.

Material and Methods

Totally 24 samples of dried meats were purchased nmajor retail chains in the CR.
Products from CR (5) were compared to those matwtfeat in Italy (9) and Spain (10).
Samples were transported to the National Instifiteublic Health - Center for Health,
Nutrition and Food in Brno and homogenized by Goimdk (120 s, 3000 rpm).

Na analysisHomogenised sample was mixed with 6 ml of HN@d 1 ml of hydrogen
peroxide and undergone the pressure decompositionlased microwave system
ETHOS (Milestone, ltaly). The atomic emission spgghotometry was used
subsequently. After the sample digestion and biendvith 0,2% KCI (FIAS 400,
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Perkin-Elmer), it was fogged into the acetylenefl@me. The emission was measured
on AAS 3300 Perkin-Elmer spectrometer at 589,6 nm.

| analysis:Homogenized sample was mixed with 1 ml of watenl2f 2 M KOH, 1 ml|
10% ZnSQ and KC}Os dried in the oven (105 °C) and burned out in theffi@u
furnace. The white ash was mixed with 6 ml of wated centrifuged (10 min, 2 500
rpm). The absorbance was measured on spectromateinda 25 (Perkin-Elmer) with
FIAS 400 system and autosampler S10 (Perkin-Elna¢ryg30 nm. Results were
expressed as | and Na content per 1 kg of edibte(paarithmetic mean value of 3
parallel measurements with the standard deviation).

Discussion and Conclusions

Dried meats produced in the CR had the highestageeamount of measured | in the
samples (707 pg/kg) in comparison to Italian présluen average 86 pg/kg) and
Spanish products (41 pg/kg). Just one Spanish ptqdamon Curado Bodega) had a
quite similar | content as in the CR products. Nohe€CR dried meats had an under
detection limit content of | (>15 pg/kg) as fromalit and Spain. From these results, the
use of iodinated salt among Czech meat produceobvsous, but not in Italy nor in
Spain. On the other side, the average Na contertis three countries were very similar
(16 g/kg from Spain; 17 g/kg from Italy and 17 gfkgm CR). The different amount of

| in dried meat from Italy and Spain could be duoetraditional technology of their
production in these countries. On the other siléhée CR this production is quite new;
S0 is more open to new manufacture approaches amslimer's demands. Based on
results of European Food Consumption Validationdetp 16 % of men and 40 % of
women (45-65 years old people) are bellow recommeérthily dose of | intake in the
CR [4]. So as we can see this problem is still @aand food industry plays a very
important role in solving it.
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Vyznamné mastné kyseliny a jejich obsah v kozim mté v pribéhu
laktace

The content of significant fatty acids in goat milkduring the lactation
period

Krali ¢kova Séarka, *Kuchtik Jan, *Filip ¢k Radek, *Fojtova Jitka
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Summary

The aim of this study was to evaluate the effestaafe of lactation on the content of fatty acids
in goat milk. The study was carried out on orgafacm OleSenka during the year 2011.
The experiment involved 9 goats of Brown shortdthioreed. Daily feeding ration was based
on pasture with the addition of organic oat (0.5 p@r goat). Fatty acids were determinated
using gass chromatography. Under the study it veamd that the stage of lactation had a
significant effect on contents of all monitoredtyaacids. In goat milk fat were the most
represented palmitic acid (34,49 %) and oleic a@@,24 %). CLA content was highest (1,01
%) in the middle of monitoring, in July.

Keywords:goat milk; fatty acids; stage of lactation

Uvod

V Ceské Republice je chov koz stéle minoritni, nictnée zvysujicim se z&jmem
spotebiteli o kvalitni kozi vyrobky, se v poslednich letechy&yji i stavy dojnych
plemen. Vyznamnou sloZzkou koziho mléka je tuk, ykfer nejen nositelem chuti, ale
také zdrojem zdravi pro&gnych mastnych kyselin. Mezi tytdadime zejména
esencialni kyselinu linolovou @&linolenovou a dale, v posledni dotasto sledovanou,
konjugovanou kyselinu linolovou (CLA), které jéiguzovan pozitivni vyznam zejména
v prevenci vzniku kardiovaskularnich onemémi) rakoviny a cukrovky aifspiva k
celkovému glesnému zdrawloveka.

Material a metodika

Sledovani bylo realizovano vigehu roku 2011 na eko-fa’mOleSenka na 9 kozéach
plemene h&da kratkosrsta. Denni krmna davka koz se skladgtasty, sena,
mineralni soli (vSead libitum) a ma&kaného ovsa cca 0,5 kg/kus. @dbvzorki byly
realizovany z ranniho dojeni vtpnérném 61., 89., 124., 160., 187., 222. a 257. dni
laktace. Analyza jednotlivych MK préhla po gevedeni vyextrahovaného tuku (50
mg) na FAME s (fatty acid methyl esters), psigvku NaCl byly FAME Is vytrepany

do isooktanu a analyzovany metodou kapilarni plgncdwomatografie.

Po skokeni analyz byly nasledmdopaitany celkové obsahy jednotlivych skupin MK:
nasycené MKy SFA (C12:0 + C14:0 + C15:0 + C16:0 + C18:0); monongoasé MK
YMUFA (C14:1 + C16:1 + C18:1n9t + C18:1n98)PUFA (C18:2n6t + C18:2n6¢C +
C18:3n3 + C18:2/9,11/ + C18:2/10,12/); n3 kyselliBUFAN3 (C18:3n3), n6 kyseliny
YPUFANG (C18:2n6t + C18:2n6¢ch UFA (> MUFA + YPUFA); XCLA (C18:2/9,11/
+ C18:2/10,12/).
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Zjisteéné udaje byly statisticky analyzovany s pomoci mgtoejmensSiclétverai (SAS;
PROC GLM variant ss4),figemz byl zohledén systematicky efekt faze laktace (7
tiid).

Vysledky a diskuse

Tabulka 1: Vliv faze laktace na obsahy vybranych MKozim mléce v % veSkerych
MK

1. 2. 3. 4, 5. 6. 7. | Celkovy SEM. F
odbér | odbér | odbér | odbér | odbér | odbér | odbér | prameér test

C16:0 31,58 | 32,90° | 38,3¢ | 29,38 | 31,78 | 40,3¢ | 37,26° | 34,49 0,608 *x
C18:0 16,7¢" | 15,79 | 11,6% | 18,34 | 1591 | 8,79 9,27 13,77 0,550 *x
C18:1n9c 25,79° | 27,13 | 22,78 | 30,57 | 30,04° | 21,68 | 25,68° | 26,24 0,534 *
C18:2n6¢ 576" | 454° [ 3,760° | 3,69° | 3,1F° | 2,56° | 1,94 3,61 0,189 *
C18:2/9,11/ | 062> | o5 | 039 | 0,98 | 0,70° | 050° | 0,19 0,56 0,048 *
C18:2/10,12/] 0,08 0,0¢ | 0,0£° | 0,03® | 0,0¢ | 0,08¢ | 0,00 0,02 0,003 *x
>'SFA 63,68 | 64,52 | 70,48 | 61,41 | 63,49 | 72,34 | 68,98 | 66,41 0,592 **
>MUFA 27,64° | 28,868° | 24,63° | 32,60 | 31,88° | 23,87 | 28,06 2821 0,520 *
>PUFA 8,72 6,62 | 490° | 599° | 463" | 3,84° | 2,9¢ 5,38 0,263 *
>PUFAN3 1,66 112 | 054 | 067 | 045 | 054 | 067 0,80 0,057 i
YPUFANG | 639" | 499° [ 3,98° | 43P | 346° | 2,7¢° | 219 4,01 0,176 o
>UFA 36,38 | 3548 | 29,52 | 38,59 | 36,51 | 27,66 | 31,02 | 33,59 0,592 **
>'CLA 0,67 | 057 | 039° | 10P | 07 [ o5F | 0,19 0,57 0,049 *

Mezi hodnotami wadcich s rozdilnymi pismeny (A, B, C, D) je statisfizysoce piikazny (F0,01) rozdil; (a, b,
c, d, e) statisticky fikazny (0,05) rozdil, ** ~<0,01; * P<0,05; NS nesignifikantni.

Z vyslediki nasi studie (viz Tabulka 1)tgdevSim vyplyva, Ze faze laktaceclen
statisticky ptikazny vliv na obsahy sledovanych MK, coZ je v sdula vysledky studie
Talpuraet al. (2008) a Nuddt al. (2003).

Obsahy kyseliny stearové (C18:0), elaidové (C1&)ln8 olejové (C18:1n9c)
vykazovaly velmi podobny trend. #nérné obsahy é&chto MK v piibéhu laktace
klesaly s vyjimkou 4. a 5. odhu, kdy byl zaznamenan jejich vyrag$i nanst.

Ponerné vyrovnany trend v ibéhu celé laktace byl zaznamenan iippd kyseliny

oktadeka-10,12-dienova (C18:2/10,12/).

Dopaiteny celkovy obsah SFA byl nejnizsi ve 4. a nejivy38. odlru. Celkovy obsah
MUFA kolisal v pfibéhu celého sledovani. Co se tykda obsahu PUFA, zde by
zaznamenan podobiklesajici trend jako u kyselin C18:2n6t, C18:2a6€18:2/10,12/.
Park et al. (2007) uvadji nejvysSi obsah veSkerych UFA v letnichésitich, coz
potvrdila také naSe studie, kdy byl jejich obsajvy&si ve 4. odéru (tedy vcervenci) a

nejnizsi v 6. odéru, zatimco obsah vSech SFA byl naopak nejnizSi4verdlEru
a nejvyssi v 6. odiu.

Kyselina linolova (C18:2n6c) vykazovala wvipghu laktace klesajici trend, naproti
tomu Talpuret al. (2008) uvadji opainy trend. V ramci nasi studie byl zaznamenan
vySSi obsah C18:2n6c v porovnani s Udaji Nuddwl. (2003). Tudisceet al. (2010)
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zjistili, Ze mléko koz z ekochovu ma vyssiiperny obsah kyseliny linolové (2,77 %)
oproti mléku koz ziskaného z konwaiho chovu (2,07 %).

w

Dopaiteny obsah celkové CLA byl pamné variabilni v pibéhu sledovani. Nejvyssi
obsah (1,01 %) byl zaznamenan upmstiaktace, naproti tomu Afaglu et al. (2009)
uvadkji nejvyssi obsah CLA az na konci laktace.

Zaveér

Ze studie pedevsim vyplyva, Ze faze laktaceslen vysoce pikazny vliv na obsahy
vdech sledovanych mastnych kyselin. Zi$oé tuky obsahuji velké mnoZstvi
nasycenych mastnych kyselin a mnohem &édravi prospSnych nenasycenych
mastnych kyselin, coz potvrdila také naSe studelkd@vy obsah SFA v kozim mléce
¢inil 66 %. Nadbytény piijem tchto kyselin ve stravnegativié pasobi zejména na
ukladani cholesterolu v tepnach. Na druhou strajw bamci nasi studie zji&h vysSi
obsah kyseliny linolové.

Podékovani
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1/2012 a s podporou projektu MZe QH91271.

Literatura

ATASOGLU, C.; CIGDEM, U.; YONCA, K. Changes in milk fatty acid congition of goats
during lactation in a semi-intensive productionteys Archiv Tierzucht 2009, vol. 52, no. 6,
S. 627-636.

NUDDA, A.; MELE, M.; BATTACONE, G.; USAI, M.G.; MACCIOTTA, N.P.P. Comparasion
of conjugated linoleic acid (CLA) content in milk ewes and goats with the same dietary
regimen.ltalian Journal of Animal Scienc003, vol. 2, no. 1, s. 515-517.

PARK, Y.W.; JUAREZ, M., RAMOS, M.; HAENLEIN, G.F.W.Physico-chemical
characteristics of goat and sheep nfiknall Ruminanr Research007, 68, s. 88-113.

TALPUR, F.N.; BHANGER, M.l.; KHOOHARO, A.A.; ZUHRAMEMON, G. Seasonal
variation in fatty acid composition of milk fromminants reared under the traditional feeding
systém of Sindh, Pakistalnivestock Scienc008, 118, s. 166-172.

TUDISCO, R.; CUTRIGNELLI, M.l.; CALABRO, S.; PICCOD, G.; BOVERA, F.;
GUGLIELMELLI, A.; MONIELLO, G.; INFASCELLI, F. Influence of organic systems on
milk fatty acid profilr and CLA in goat$Small Ruminant Researc®010, 88, s. 151-155.

Kontaktni adresa: Sarka Kralkékova, Ing., Ustav chovu a 3leéht zvirat, AF Mendelu Brno,
Zemedglska 1, 603 00 Brno, xkralicOmendelu.cz.

24



Sekce 1

Zhodnoceni obsahu cholesterolu, retinolu a tokofeta v kozim mléce
v zavislosti na suplementaci krmné davky rédi a chlorelou

Evaluation of cholesterol, retinol and tocopherol ontent in caprine
milk after supplementation the fodder with copper and chlorella

'Hodulova Lucia, *Kostrhounova Romana,'Borkovcova Ivana,*Vorlova Lenka,
2pechova Alena

'Ustav hygieny a technologie mléka, FVHE VFU BrralaBkého 1-3, 612 42 Brno
*Klinika chorob peezvykavé, FVL VFU Brno, Palackého 1-3, 612 42 Brno

Summary

The aim of this study was to evaluate the totatenof cholesterol and fat soluble vitamins —
retinol and tocopherol in caprine milk by meandi6fLC method with isocratic elution and UV
detection. Milk samples were collected from dairgelnl, white shorthaired goat feeding at the
VFU, Ruminant and Swine Clinic. The fodder wasatrad with organic and inorganic copper
from parturition till ablactation with lower contérof copper and after ablactation with twice
dose and than with chlorella during 6 weeks peribite samples were prepared by liquid-liquid
extraction for chromatography analysis. The reswigsy a lot and hadn’t shown statistical
significant differences between control and expental samples of milk. The individuality,
genetic potential and feeding has the highest émfbe on the milk composition. The cholesterol
range vary from 55 — 103 mg/kg, retinol content £801 1 g/100g and tocopherol content was
135 — 342 pg/100g.

Keywaords:goat/caprine milk; cholesterol; retinol; tocopheytiPLC

Uvod

Studie byla zawiena na stanoveni celkového obsahu cholesterolu beanych
liposolubilnich vitamir — retinolu a tokoferolu v kozim mléce. Krmna dakke byla
suplementovana &’natymi gipravky ve fornd siranu nd’natého a chelatem dali.
Nasledr byly méd’naté gipravky nahrazeny chlorelou. Na analyzu jednotliviozich
mlék byla pouzita vysokainna kapalinova chromatografie s UV detekiiynovych
délkach 205 a 325 nm.

Kozi mléko se v dnesni déllostava do papdi zajmu spaéebiteli z divodu nutréng
vyznamnych a bioaktivnich sloZzek ¥m obsazenych. Pro zvySeni koncentréchto
prvkia a tim i latek, jejichz obsah ve tkanich tyto prubyliviuji, se chovatelé snazi
piidavat do krmnych daveki@zvykav@ rizné mikro- a makroelementy. Nutni a
zdravotni vyznam cholesterolu a lipofilnich vitamije za&adil do komponent, které je
titeba analyzovat a rozvijet metody pro jejich analyAlpripac piislusnych
vyZzivovych tvrzeni je nezbytna deklarace obsahab@u vyrobku.

Liposolubilni vitaminy jsou dodavany do organismiavmé riaznymi druhy potravin.
Jejich obsah zavisi na druhu potravin a technokegic zpracovani. Dopotana denni
davka pro dosfého cloveéka se udava pro vitamin A 8Qdy a pro vitamin E 1Qug.
Vitamin A je dilezity pro zrak a spot®¢ s vitaminem E jsou ptgbné pro
fyziologickou funkci reproduéniho a imunitniho systému. Organismus novorozence
vyZzaduje vitamin E na ochranu proti oxidativnimuest, chrani polynenasycené
mastné kyseliny butné membrany a lipoproteiny proti oxidaci. Vitamire&hrnuje 2
skupiny: tokoferoly a tokotrienoly, ale jen tokader plni wtSinu fyziologickych
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funkci. Vitamin A je skupinoutiznych forem (vitamer) a zahrnuje retinol, retinal,
kyselinu retinovou, retinyl estery a provitaminkgrotenoidy g-karoten

Cholesterol, steroidni sléanina, ktera je kéiovou komponentoudady biochemickych
procesi v organismu je prekurzorem vesSkerych steromd téle, kortikosteroid,
pohlavnich hormoily Zluwovych kyselin a vitaminu D. Je typickym produktem
ZivociSného metabolismu a je spojovan je hkavrse zvySenym rizikem
kardiovaskularnich onemo&mi. Znalost obsahu cholesterolu v potravinach jetqr
vyznamna i feSeni zdravotnich problénv oblasti vyZivy.

Material a metodika

Odker vzorki mléka:Vzorky koziho miéka byly odebirany od koz bilyctatkosrstych
z chovu Veterinarni a farmaceutické univerzity Br@zlkovy p@et vzorki v jednom
odkeru byl 22. Vzorky mléka byly roztdieny v gripact médi do 3 skupin. Prvni skupinu
tvorily kontrolni vzorky, druhou skupinu vzorky od kodo jejichz krmné sisi byla
piidavana anorganicka & ve forne siranu mdd’natého. U iteti skupiny byla krmna
smés suplementovana organickouéaih — chelatem. idavky medi byly podavany
peroralt od doby porodu az do odstaveni ddév davce 15 mg/den a po odstaveni po
dobu 8 tydii v davce 30 mg/den. Vzorky byly odebirany 2., 8. &yden po odstaveni.
Pridavky chlorely byly podavany perorélpo dobu 6 tydén v obdobi od 30. 6. do
11. 8. 2011.

Pracovni postup:K navazce vzorku 1 g bylofidano malé mnozstvi antioxidant
(hydrochinon a kyselina askorbovd). Vzorek byl safikovan methanolickym
roztokem KOH po dobu 30 minut. Nasleédbyly analyty extrahovany do hexanu po
dobu 10 minfiepanim. Hexanova vrstva byla étlsha, promyta destilovanou vodou do
neutralni reakce a vysuSena siranem sodnym. Exbgktodpd&en a odparek byl
rozpusén v methanolu, zfiltrovan arpveden do vialky. Kvantifikace byla provdm
metodou vijSi kalibrace. Kazdy vzorek byl analyzovan miningake dvou paralelnich
stanovenich a s kazdou sérii byien slepy vzorek.

Chromatografické podminkynobilni faze: methanol/voda (95:5), isokratickacel na
reverzni fazi, pitok 1,0 ml.min*, nastik 20 ul, teplota kolony 30C, detekce i A =
205 nm (cholesterol, tokoferol),= 325 nm (retinol). Doba analyzy 12 min.

Vysledky
Tabulka 1: Minimalni a maximalni koncentrace chwedu, retinolu a tokoferolu
a median.

Cholesterol (mg/kg) Retinol (ug/lOO g)l Tokoferol (/100 %
min max Me | minf madq Mg mi] ma Me
Kontrola [ 55,15] 104,04 78,9 18' 34p 230 1p6 2'32 116
Cu
Chelat 54,65 125,69 83,2 17Ia 50p 241 1B5 3')3 182
medi
Siran 52,92 126,93 8644 18] 348 232 1B5 4 1466
meéd’naty

|_\

ronrola | er72| 12289 8414 18f 20p 2fs 1fs ks 1f2
chlorela

Chlorela 6227 1339¢ 847 143 286 B4 154 $42 1o1
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Graf 1: Chromatogram cholesterolu a tokoferdiuyg 205 nm.

Diskuse a z&vr

Jednotlivé slozky koziho mléeka oulivje mnoho faktal, jako jsou individualita
jedince, poadi laktace a &k, geneticky potencidl, prasidi a podminky, ve kterém Ziji
a Vv neposlednirtacdé krmeni a dalSi exogenni a endogenni vlivy, cozvigitelné
z tabulkyc¢islo 1. Vliv suplementace krmné davkydimatymi gipravky a chlorelou na
obsah analyzovanych nutri@éntebyl statisticky vyznamny.

Podékovani
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HPLC determination of lipophilic vitamins in sheep's milk

Gregorova Lucie

Fakulta veterinarni hygieny a ekologie, Veterin&rfarmaceuticka univerzita, Brno

Summary

The aim of this work was the determination of @tiand a-tocopherol in sheep’s milk.
Vitamin’s content was compared with the fat contérstamples. 25 samples of ovine milk from
the farm in ValaSskd By#te were analyzed. Reversed-phase high-performdiged
chromatography (RP-HPLC) with UV detection was udéabile phase consisted of methanol -
water (95:5), in isocratic mode and flow rate ofrl/min was applied. Amount of vitamins was
ranging between 0,831 - 6,684 mg/L and 0,046 - 88@/L for vitamin E and vitamin A
respectively.

Keywords:RP-HPLC/UV; vitamins; ovine milk

Introduction

Ovine milk can provide a profitable alternativectmw milk. Information of composition
and physico-chemical characteristic of sheep’s niflk essential for successful
development of dairy sheep industries as well ashi® marketing the products. All the
factors can be influenced by several factors, agltreed, genetic, physiology, feed,
environment and technology. (Raynal-Ljutovac, 20@&8ndya, 2007) Fat content is the
more quantitatively and qualitatively variable campnt in milk. There is higher
amount of fat in ovine milk (7,9 g/100g) than invbee milk (3,6 g/100g) (Pandya,
2007, Park, 2007; Raynal-Ljutovac, 2008).

Sheep’s milk contains higher levels of total solhdsl major nutrients than goat’s and
cow ‘s milk. In recent decades much reasearch éas performed on vitamins A and
E, because of their biological activity and thewsgible use for prevention and
treatment of different diseases (Citova, 2007).

Table 1: Vitamin content of ovine and bovine rawokghmilk

Fat soluble vitamins Ovine milk Bovine milk Refererces
A — Retinol 0,08 mg/100g| 0,04 mg/100g Raynal-Ljutovac, 2008
A 146 IU 126 IU Park, 2007
A - 156 IU Pandya, 2007
E — Tocopherol 0,11 mg/100g| 0,11 mg/100g Raynal-Ljutovac, 2008

Material and Methods

25 samples of ovine milk from the farm in ValaS&8istiice were analyzed by the RP-
HPLC/UV. The samples were delivered from the faumirth lactation and kept in the
freezer until analysis. Parallel analysis of thegles was performed.

Sample preparation:

1 ml of each sample was saponificated 30 minutéis KOH and methanol. Ascorbic

acid and BHT were added as antioxidants. Afteringdd ml of HPLC water and 10 ml

of hexane were added and the samples were shakennii@es. Than the upper hexan
layer was separated and washed with HPLC watel netitral pH to phenolphthalein.

The hexan extract was dried with anhydrougS\@. Aliquot amount of the hexan was
evaporated in rotary evaporator (60°C). The reswag dissolved in 2 ml of methanol.
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The samples were filtred through filters with a@aize of 0,45um and injected into
the chromatograph.

Chromatographic conditions

RP-HPLC/UV was used as a proven method for theyaisabf retinol andi-tocopherol

in milk samples. Eclipse XDB-C8 column (4,6mm x &858, Agilent, USA) was used.
The UV detection used 2 wavelenghts in order toeiase the sensitivity and selectivity
of the detection. 325nm for retinol and 205 nm tmcopherol was used. Methanol-
water (95:5, v/v) in isocratic mode as the mobhage was applied at the flow rate of 1
ml/min and injection volume was gD Total analysis time was 12 minutes.

Evaluation:

Collection and evaluation processing of data wesdgpmed in the Breeze software,
version 3.30 SPA (Waters, USA). Basic statistichhracteristics were calculated
computed using Microsoft Excel.

Validation of the method:

Validation of RP-HPLC/UV analysis was performed ngsiretinyl acetate and
tocopherol acetate as external standards.
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0.003
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0.002

0.0017

0.000 T
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Figure 2: Chromatogram of vitamin E in sample ahevmilk

Results and Discussion
Table 1: Average of vitamins and fat content

Sample 350 351 354 353 352 403 407 406 404 405
Fat content (g/100g) 6,63 6,68 669 6,74 6,79 663 681 693 7,25 7,28
Vitamin E (mg/L) 3,164 1,563 2,871 3,218 4,085| 4,332 3,684 3,917 2,505 5,982
Vitamin A (mg/L) 1,689 0,698 1,169 1,715 1,863] 0,786 0,836 0,909 0,992 0,575
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lipophilic vitamins in ovine milk

O fat content

B vitamin E
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Graph 1: Dependence of the vitamin content ondhedntent

Conclusion

Samples of ovine milk were analyzed by RP-HPLC/U¥tmod. In 25 samples were
determined content of vitamin A and E. Mean valoesitamins were: 0,575 - 3,686
mg/L zaokrouhlit for vitamin A and 1,563 — 5,996 #ndor vitamin E. Increase of fat
content in the samples means increase of the vitaontent in most of the samples, see
table and graph 1.

This method is suitable for the determination @St vitamins in the milk samples.
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Determination of proteins in cheeses

Ruprichova Lenka, Dra¢kova Michaela, Borkovcova lvana, Vorlova Lenka

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

Summary

The aim of this work was to introduce the methaddfgection of protein content in cheeses.
The analysis was focused on determination of mejdk proteins which include caseins.
10 samples from the market were analyzed by mdaesersed phase high-performance liquid
chromatography. Liquid chromatograph Alliance 2698h PDA detector 2996 was used. The
separation was performed on C18 column X Bridge I80 x 3.0 mm, 3.am. Mobile phase
contained water, acetonitrile and trifluoroaceticid. Average values of determined proteins
were:ag-casein 55.7 +2.9%f-casein 36.4 £ 1.8% ang-casein 8.0 £1.4%.

Keywords:RP-HPLC; cheese; protein; casein

Introduction

The determination of individual caseins, and thieigradation products in milk, cheese
and other dairy products has been a major taskdweeral years, since it can provide
valuable information (Veloso et al., 2002). Diffeces in price and seasonal availability
might make it attractive for farmers to adulteratgpensive ewe and goat milk with
cheaper cow milk. Protection against such fraudd importance to warrant fairness in
food trade, and also to protect consumers. Theam igltimate need of rapid, efficient,
sensitive, and reliable control methods that caerdene the composition of milk in
cheese and other dairy products (Rodriguez 2@l0).

The aim of this work was the introduction of methddr the determination of caseins
and whey proteins in cheese using the RP-HPLC (hmgrformance liquid
chromatography with reverse phase).

Material and Methods

Samples:

10 samples of cheese from the market were analgyethe RP-HPLC method. The
samples were preserved at 4-6 °C until analysisallehanalysis of the samples was
performed.

Sample No. 1: Brie

Sample No. 2: Balsyr

Sample No. 3: Priméator

Sample No. 4: Ementéaler Boryna
Sample No. 5: Koliba

Sample No. 6: Madeta Kamadet
Sample No. 7: Blgacké zlato

Sample No. 8: Balkansky syr

Sample No. 9: Grattugiato fresco
Sample No. 10: Formmagio per pasta
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Sample preparation:

The protein fractions were obtained from the cheszsaples (5 g) by extraction with
water (15 ml), in sonicator (Bandelin, Germany) I6r— 15 minutes. Then the mixture
was precipitated by addition of acetic acid unkil 4.6. The samples were centrifugated
(4000 g, 10 min) in tube. Caseins were rinsed by amueous mixture of
dichloromethane (1:1) and lyophilised (Lopez—Faodifial., 1993) using a lyophiliser
of ALPHA 1-4 LSC (Christ, Germany). Before the firdetermination, lyophilised
casein was dilluted in a solution of Tris-HCI (pE8and 2-mercaptoethanol. Next, the
casein samples were filtered through a nylon menwbfitter (0.22um) into vials.

Conditions of HPLC determination:

For casein determination the following chromatogiapsystem was used: liquid
chromatograph Alliance 2695 with PDA 2996 detedidaters, USA) and X Bridge
TM C18, 150 x 3.0 mm, 3.mm column (Waters, Ireland). Column temperature for
casein detection was 45 °C. Mobile phase A includater/acetonitrile/trifluoroacetic
acid (TFA) in ratio of 95/5/0.1 (v/iv/v) and mobilgphase B included
water/acetonitrile/TFA in ratio of 5/95/0.1 (v/vivradient elution and mobile phase
flow rate of 0.4 ml.mift were applied. The detection was performed at 2085@asein
analysis lasted for 30 minutes. Injection volumeadeins was 5 pl.

Evaluation:

Collection and evaluation of data in relation to-RPLC were performed in by the
Empower2 software (Waters, USA). Basic statisticaaracteristics (mean, standard
deviation, maximum value, minimum value) were cotedwsing Microsoft Excel.

Validation and optimization of RP-HPLC for caseins:

Optimization of HPLC analysis was performed usitendard solutions ofisi—casein
(as-CN), B-casein §-CN) and k-casein €-CN). Individual peaks were processed
together as one peak (timed groups — sum peakditgtiam). In the case af-casein,
peaks were summarized in the time range 10.00 501&in, foras;-casein 13.20 —
14.40 min and foB-casein 14.10 — 16.00 min. The repeatability of ghecedure was
determined from the results of multiple measuresgrdr sample (n = 6) and was
determined as RSD 4.6% fag;-casein, RSD 6.7% fdi-casein and RSD 0.7% far
casein. The limit of detection was determined aS/N (signal/noise ratio) 0.0045
mg.mi* and the limit of quantification (determined asU®) was 0.015 mg.rtlfor for
asi-casein,p-casein andk-casein. Evaluation was performed using exterrahdsrd
and quantification was performed using timed groups

Chromatograms of caseins are in the Figs. 1-2.

—— 7 "
2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Minutes

Figure 1: Chromatogram of caseins standards
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Results and Discussion

In Table 1 there is percentage representatians-@fsein f-casein and-casein. Whey
proteins were below the limit of detection. The camtrations of whey proteins were
under the limit of detection and so they are ntsbotuced in this table.

Table 1: Concentration of caseins in cheeses in %

Sample 1 2 3 4 S 6 7 8 9 10

as-CN  59.1 541 53.7 56.4 52.0 59.1 602 528 549 545
B-CN 348 373 392 364 381 336 339 380 359 364
k-CN 620 870 720 730 990 7.20 580 9.20 9.20 9.20

Table 2: Basic statistics characteristic

% mean min max SD
as-CN 55.7 52.0 60.2 2.90
B-CN 36.4 33.6 39.2 1.80
k-CN 8.00 5.80 9.90 1.40

From the results it is clear that the content afividual caseins at different types of
cheese is very similar. This confirms the fact tdhsamples of cheese were made from
cow's milk. In the Fig 2 is shown chromatogram aSans standard and samples
(Koliba cheese). For comparison, Veloso et al. 20@ported that raw cow’s milk
contains 52.5%s-CN, 32.4%3-CN and 16.4%«-CN.

> osCN

““““““““““““““““““““““““““““““““

Figure 2: Chromatograms of caseins standards (lilsekand caseins in Koliba cheese
sample (red line)

Conclusion

Samples of cow’s cheeses were analyzed by RP-HP&iGoch In 10 samples were
determined contents of caseins. Mean values ofrmserens-CN 55.7 + 2.9%p-CN
36.4 £ 1.8%x-CN 8.0 + 1.4%. This method is suitable for theed@ination of caseins
in the cheeses.
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Aromaticky aktivni latky v tavenych syrovych analogch
Volatile aroma compounds in processed cheese analeg

ISklen&fova Katerina, Vitova Eva, 2Buiika Frantidek, 'DiviSova Radka

'Fakulta chemicka, Vysoké&eni technické v Bé Brno
“Fakulta technologicka,Univerzita Tomase Bati veZIZlin

Summary

The solid-phase microextraction method connectedyde chromatography was used for
identification and quantification of volatile arom@mpounds in various types of processed
cheese analogues produced from different typeatdbfitter, palm oil,sunflower oil, coconut
oil andbutter oil). The highest total content obara compounds was found in sunflower oil
analogue (1429,92486,03 mgfjgthe lowest in coconut oil analogue (930,70+48(68.kd").

All samples were also sensorially evaluated. Preedscheese analogues with coconut oil and
butter were best evaluated. On the other handswefl@nalogue was evaluated as the worst,in
which the assessors have identified oilyandrandfeflavour, it was also evaluated as poor
intaste.

Keywords:cheese analogues; aroma; SPME; GC

Uvod

V poslednich letech se theme na naSem trhu setkat stébestji s tzv. analogy
tavenych syik. Poprvé se zaly objevovat na americkém trhu v 70. letech mihalé
stoleti. Syrové analogy jsou klasifikovany jako ¢ substituty nebo imitace, ve
kterych jsou milény tuk, ml&na bilkovina nebo obogéast&né nebo zcela nahrazeny
neml&nou komponentou, zejména rostlinnéhwgdu. V sodasné dob se komefné
vyrébi analogy tznych drulii pirodnich i tavenych syr Raini produkce v USA je
priblizné 300 000 tun, evropska produkce je vyrazmzsSi (Guinee et al., 2004;
Bachmann, 2011). PouZivaji se jako zmraZeféapky do pizzy, platky do hezich
burgen a giisady do salat chlebékt, syrovych oméek, syrovych chips a hotovych
jidel.

Syrové analogy jsou vyréby smichanimtznych jedlych tulk nebo olei (sojovy,
palmovy, kukdi¢ny, araSidovy, bavinikovy, kokosovyiip. jejich hydrogenované
ekvivalenty) a proteiin s dalSimi ingrediencemi a vodou. Nahrada ¢médo tuku
levrejSimi rostlinnymi oleji gispiva k giznivéjSimu pongru nasycenych/nenasycenych
tuka a ke sniZzeni obsahu cholesterolu. Na druhou stjanpodstaté ovlivnéna
senzoricka jakost finalniho vyrobku, zejména nestesta chu a aroma (flavour)
(Bachmann, 2011; Guinee et al., 2004).

vvvvvv

spotebitelem. Charakteristickaumé a cha piirodnich syt se vytvdi behem
skladovani a zrani. Aromaticky aktivni latky vzrjikaa zaklad metabolickych pemen

téi hlavnich mlénych slozek: laktosy, lipitl a proteii. U syrovych analog lze
piedpokladat, Ze fitomné latky budou pochazetgulevSim ze surovin, pouzitych pro
jejich vyrobu (Marilleyat al., 2005; Sunesen, 20Q01)

Tato prace se zabyva srovnanim profilu aromatickgitdk tavenych syrovych analing
obsahujicichirzny druh tuku, dopkné senzorickym hodnocenim jejich flavouru.
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Material a metody

Tavené syrové analogy byly vyrobeny ve Zlita Univerzi¢ Tomase Bati. Jako hlavni
surovina byla pouzita eidamska cihla 30% tvs. (Kitkra.s.), izné druhy tult (maslo,
palmovy tuk, slunénicovy olej, kokosovy tuk, koncentrovany réhg tuk), tavici soli a
voda. Obsah tuku v sugirkonenych vyrobki byl 50%. Suroviny byly rozkrajeny na
mensi kouskya dany do taviciho kotle (Vorwerk a Tbhermomix, Germany), dale
sepridala voda a tavici soli. Nasleglbyla sn¢s zaltivana za stalého michani na 90°C
negimym ohlrevem a udrZzovanaipéto teploé 1 minutu. Roztavenid hmota byla @ha
do plastovych vakek, uzavena a uskladima @i teplot€ 6+2°C. Pro SPME extrakci
bylo odebran 1 g vzorku. Podminky SPME-GC analyzikno CAR“/PDMS
85um(Supelco), teplota extrakce 35°C, rovnovazna dedbamin., doba extrakce 20
min.,teplota desorpce 250°C, doba desorpce 20 Pijmovy chromatograf TRACE
GC (ThermoQuest, Italy), kapilarni kolona DB-WAXO{@ x 0.32 mm x 0.5um),
teplota injektoru 250°C, nosny plyn N2 0.9 ml.minglameno¥ ionizatni detektor
250°C, H2 35 ml.min-1, vzduch 35 ml.min-1, make N@ 30 ml.min-1. Teplotni
program 40°C.

Tabulka 1: Aromaticky aktivni sl@eniny identifikované v tavenych syrovych
analozich

Typ taveného syrového analogu
Sluné&nicovy  Kokosovy

Slouwsenina [mg.kd]

Méaslo Palmovy tuk olej tuk Mlé¢ny tuk
Alkoholy
Propan-2-ol nd 237,26+5,46 666,54+38,00 166,57+4,69 nd
Ethanol 165,74+12,98 174,98+9,85 173,76+3,44 194 T& 171,06+5,72
Butan-2-ol 49,46+4,89 72,22+8,62 56,89+3,39 73,0662 63,78+0,06
Propanol 0,16+0,03 0,24+0,07 0,21+0,01 0,23+0,02 224,01
Pentan-2-ol 4,93+0,33 nd 0,26+0,01 nd nd
Butanol 0,03+0,01  0,07+0,01 0,05+0,01 0,03+0,01  0,03+0,01
3-methylbutan-1-ol nd 0,90+0,09 1,37+0,05 nd 0,7810
2-methylpropan-1-ol nd 4,18+0,97 4,92+0,09 nd nd
Pentan-1-ol nd 0,02+0,01  0,04+0,01 nd 0,01+0,01
Aldehydy
Propanal 4,88+0,09 0,97+0,05 0,78+0,01 0,81+0,06 741,07
Ethanal 0,09+0,01 nd 0,76+0,02 nd nd
Pentanal 0,02+0,01 nd 0,05+0,01 nd 0,02+0,01
Hexanal nd 0,01+0,02 nd nd nd
E-2-hexanal nd 0,04+0,01  0,05+0,01 nd 0,03+0,01
Ketony
Butan-2-on 0,50+0,09 0,96+0,02 0,54+0,01 0,79+0,01 0,65+0,02
Butan-2,3-dion 0,61+0,07 0,57+0,03 0,91+0,05 0,4660  0,54+0,01
4-methylpentan-2-on  0,01+0,01 nd nd 0,01+0,01  0,01+0,01
Undekan-2-on 0,01+0,01 nd nd nd 0,01+0,01
3-hydroxybutan-2-on  645,35+9,98 667,98+23,45 46832532 432,29+34,38 685,78+0,09
Kyseliny
Ethanova 86,51+2,38 64,51+3,05 52,61+8,44 61,3%4, 64,51+3,05
Butanova 1,47+0,06 nd nd nd 1,74+0,05
Hexanova 0,25+0,02 0,23+0,01 0,20+0,01 0,27+0,01 nd
Oktanova nd 0,40+0,04 0,33+0,03 0,52+0,01 nd
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Estery

Methylacetat 0,19+0,01 0,14%0,1 0,14+0,01 0,14+0,01 0,16%0,02
Ethylacetat 0,020,010  0,01+0,0f  0,02+0,01  0,02+0,00  0,02+0,01
Butylacetat nd 0,03+0,04  1,25+0,11 nd nd
Ethyldekanoat nd nd nd 0,01+0,01 nd

Vysledky jsou uvaghy jako pmér +SD (n=6), nd= neidentifikovanos 10°

1 min., 40-200°C s gradientem 5°C/min., 200°C 7r@@&-MS analyza byla provedena
na GC 8000 (Carlo Erba, Italy) s MS TRIO 1000 (Rslastrumental, USA). Nosny
plyn He,kolona a podminky analyzy byly stejné jak@&C-FID. Senzorické hodnoceni
se skladalo z gadové zkousky({SN ISO 8587 (56 0033)), hodnoceni podle stupnice
(CSN ISO 4121 (56 0052)) a profilového tesfis(N 1ISO 11035 (56 0061)).

Vysledky a diskuze

Pro extrakci ¢kavych aromatickych sl@enin ze vzork analod byla pouZzita metoda
SPME, ktera je rychla a velmi Setrnd k matrici \zorVyextrahované aromatické latky
byly identifikovany GC-MS a kvantifikovany pomoctasdard metodou GC-FID.
Celkem bylo identifikovdno 27aromatickych steain, z toho 5 aldehyd 9 alkohoti, 4
estery, 5 ketoh a 4 kyseliny. Dominantnimi sléaninami vSech analdgbyly 3-
hydroxybutan-2-on, ethanol, kyselina ethanova amtol. V analogu s kokosovym
tukem, palmovym tukem a sluwrécovym olejem dominoval propan-2ol. Nejvyssi
obsah aromaticky aktivnich slgenin byl identifikovan v analogu se sléné&covym
olejem, nejmé& v analogu s kokosovym tukem.Vtab. 1 jsou uvedesSgchny
identifikované a kvantifikované aroma staminy v jednotlivych syrovych analozich.
Mnozstvi aromaticky aktivnich latek bylo ovligmo tukem, ze kterého byl analog
vyroben. Z uvedenych vysletlikyplyva, Zecast aromaticky aktivnich latekgrhazi do
syrovych analog z pouzitych surovin, figdevSim z eidamské cihlyast se jich tvd
Gcinkem vysoké teplotydhem taveni adkteré vznikaji Bhem skladovani.

Soutasre byla provedena senzoricka analyza, ve které leyixsjako u instrumentalni
analyzy hodnocenvliv ffidavku fiznych druli tuki na senzorickou jakost vzark
Nejptizniveji byly hodnoceny syrové analogy s kokosovym tukammaslem. Tyto
analogy ndly chu’ a vini harmonickou, syrovou nebo maslovou a vykazovyalyze
nepatrné odchylky od vynikajici chuti @né. U ttchto analo§ nebyla posuzovateli
identifikovana Zadna néjiemnd cizi pachit Na druhé straf) nejhife hodnocen byl
analog se sluraicovym olejem. Chti a viné byla hodnocena jako nevyhovuijici
s vyskytem olejové a Zluklé packut

Podékovani L
Studie byla finatiné podpdena projektem FRVS MSMUTR ¢. 1294/G4/2012.
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Vliv teploty a vodni aktivity na sorpéni izotermy suSené syrovatky

Effects of temperature and water activity on the sption isotherms of
whey powder spray

Langova Jitka, Vlasek Véaclav

Fakulta veterinarni hygieny a ekologie, Veterin&rfarmaceuticka univerzita, Brno

Summary

Sorption isotherms represent the relationship betwdhe equilibrium moisture content (EMC)
and relative air humidity or water activity (Aw) ibiological materials at a constant
temperature. They are used primarily to optimize storage and food packaging conditions in
predictive microbiology and in modelling of dryimgocesses. The critical value of Aw for
microbial growth is 0.6. The aim of this work wascteate moisture sorption isotherms of whey
powder spray for the temperature range of 20-35Fkk moisture manometer method was used
for laboratory determination of equilibrium statd&here were monitored the structural changes
corresponding to the predetermined values of Aw &rdperature for selected samples.
Created sorption isotherms showed sigmoid shapehaiBiin accordance with the hypothesis.
The EMC which corresponded to the critical Aw watedmined for each selected temperature.
The storage conditions have been recommended efsduation the results of EMC and Aw.
For prevention of microorganisms growth in the whegwder spray is the storage by
temperature 20°C under 6,5% EMC, by 25°C under ZWOEMC and by 35°C under 19,5%
EMC is recommended.

Keywaords:sorption isotherms; water activity; relative aiamidity; whey powder spray

Uvod

Potraviny s fiznymi obsahy vihkosti maji odliSnou hodnotu vodkiiaty (Aw) v
zavislosti na stavu vody v potravinach. Tento vztaézi obsahem vihkosti a Aw se
nazyva sorpni izoterma vlhkosti (SIV), kdy teplota musi byt rigtantni. Kriticka
hodnota Aw, ktera brani efektivnimu rozvoji mikrganisni, je pro étSinu potravin
0,6 — 0,7 (Labuza, 1984). S¢m izotermy desorpce a absorpce vygjahysterezni
smyeku (Stencl, 2006a). Se znalosti SIV Ize predikewakimalni vihkost, kterou fize
potravina Bhem skladovani ziskat (Labuza, 1984), aniz by doKloozvoji
mikroorganisnd.

U dehydratovanych mé@ych vyrobki dochazi fi zméné jejich vlihkosti ke zniné
struktury. Problémem uét¢hto vyrobKi byva slepovani a tvrdnuti. SIV poskytuji
informace o stabilit dehydratovanych mé@ych vyrobki. Pro suSené potraviny obécn
plati, Ze obsah vihkostiipurcité Aw klesa s rostouci teplotou (Fosétral, 2005).

Material a metody

K méteni byla pouzita suSené syrovatka zakoupend v sithiod vyrobce Moravia
Lacto a.s., balena v BOHEMILK, a.s. (400 g). Syt&aébyla skladovanaipteplot do
24 °C a relativni vlhkosti max. 70 % v souladu patocenim vyrobce na obalu.

Aw byla mgfena na Aw-metru Novasina manometrickou metodou Zealou na
zmeénach parcialniho tlaku vodni pary v limitovaném esbjy vzduchu &sné nad
vzorkem citlivym ng&ficim zaizenim. Byl vyhodnocovan stav rovnovahii predem
zvolené teplat (Stencl, 2006b). Kazdé dfeni bylo tikrat zopakovano. Konstantni
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relativni vlhkost vzduchu byla ziskana za pouzandard nasycenych solnych roztiok
Novasina SALT-T & Sensor-Check SC. Soli pouZzitéoka¥eni relativni vlhkosti
prostedi nEly rovnovazne vihkosti 11, 33, 58, 75, 84 a 97 %/ Byly méreny fi
teplotach 20, 25 a 35 °C. Zj&ti suSiny probihalo na gravimetrickych vahach. Data
byla zpracovana za pouziti MS Excel 2010. Struksw®ené syrovatky byla pozorovana
a zaznamenana mikroskopem USB Digital Microscap@x-{200x) V2.0.

Vysledky a diskuse

Jak je vi@t na grafech 1, 2 a 3 rovnovazna vihkost s rostémcipii konstantni teplat
vzrastala pi adsorpci a p desorpci rovnovazna vihkost klesala, coz koredp@ se
studii provedenou Stencleet al. (2010). Ri porovnani ti méienych teplot ma susena
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Graf 2: SIV suSené syrovatkyiR25 °C Graf 3: SIV suSené syrovatki B5 °C

Na obrazcich 2 a 3 je patrna &ma struktury suSené syrovatky vlivem adsorpce a
desorpce vody vzhledem k suSené syrovéatce &atho (obrazek 1).
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Obrazek 1: Sus. syrovatka

6

(SS) na poéatku rovnovazné vlh. (adsorpce) rovnovazné vibs@dpce)
Zaver

Pro jednotlivé teploty byly @eny rovnovazné vihkosti odpovidajici kritické Avibgly
vytvoreny SIV suSené syrovatky, které vykazovaly sigmbidar.

Kritickd vihkost @ adsorpci suSené syrovatky odpovidajici Aw = 076 tpplog
skladovani 20 °C je dle natienych vysledi 6,5 %, teplat 25 °C odpovida kriticka
vlhkost 10,0 % aip teplot skladovani 35 °C je kriticka vihkost 19,5 %. Peorezeni
rozvoje mikroorganisin je tedy vhodné skladovat suSenou syrovatku paduyedené
hodnoty.
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Vliv MAP na vybrané parametry chlebu
Effect of MAP on selected parameters of bread

VI43ek Véclav, Langova Jitka

Fakulta veterinarni hygieny a ekologie, Veterin&rfarmaceuticka univerzita, Brno

Summary

Packaging is an important element of the barriefdand packaging. Its purpose is to keep the
food in an isolated environment while maintainiig tenvironment. But even in this closed
system reactions take place that affect the fobat €hange is significant in foods with short
shelf-life, which are suitable nutrient environméatmicroorganisms. The aim of the study was
to examine the effect of modified atmosphere tagedhe development of micro-organisms in
the sample wheat- rye bread and brown bread, was mitended to change the water activity
and dry matter in the crust and crumbs associatéti Wwalancing moisture in the material
around a closed environment. This bread was paokedhe atmosphere, the atmosphere with
carbon dioxide and nitrogen atmosphere and storetiveen 10 and 20°C. Samples were
observed two times a week for 25 days, and mateviath is reflected mycoses, were
calculated water activity and solids. For mould $des frequently observed characteristics
occurring mold on bread.

Keywords:bread; water activity; mould; storage; modifiecvaisphere

Uvod

Pekarenské vyrobky jsou svym sloZzenim rizikovourgpohou diky vysoké hodnet
vodni aktivity a specifickému chemickému sloZemjnzena to jsou cukry, které slouZzi
jako  vhodny substrat pro rozvoj mikroorganism(Wasiu et al 2001).
NejvyznamigjSimi mikroorganismy podilejicimi se na znehodndceekarenskych
vyrobki jsou rodyAspergillus, Penicillium, Rhizopodd@artinovaet al, 2012) DalSim
vyznamnym faktorem, ktery vyznamovliviiuje jejich mikrobiologickou kontaminaci,
je téz zfisob jejich dodavani a to zejména u cllglly byvaji nejastji volné lozené a
pristupné sekundarni kontaminaci jiz od okamziku kyrovhodrjSi zpisob je jejich
baleni do primarnich ohal které zajiStuji jejich¢ast&énou ochranu (Gutierreet al,
2011). Ov8em i v daném vyrobku dochazi¢kich, jimz nelze zcela zabranit. Je to
kuptikladu jejich osychani a tim ztrata vlhkosti, ktgmésobi jako faktor snizujici
moznost rozvoje plisni a jinych mikroorganisTartinovaet al, 2012).

Proto se v dnesSni ddébhledaji moznosti, jak udrzet potravinu co nejdétkavotré
nezavadnou a zarokepro spotebitele atraktivni. Toho lze nyriiasténé dosahnout
vhodreé zvolenou atmosférou a skladovaci teplotou. Stgfko zvolenim vhodného
vyrobku, ktery je mozné skladovat bez Gjmy (Phinnigs! et al, 2011).

Material a metodika

Vybrané vyrobky byly zakoupeny v trzni siti a tentlen nakrajeny na platky, zvazeny,
zabaleny ve fech atmosférach {hna atmosféra, atmosféra s oxidem dityin a
atmosféra s dusikem) a uloZeriygvou skladovacich teplotach (20 °C, tj. teplotara
pro doméacnost a 10 °C, tj. teplota obvykla pro d¢hdgi mista, kupikladu spize a
sklepy). Nasledhprobihalo testovani kazdého vzorku 2x &dNejprve dochazelo k
subjektivnimu stanoveni vyskytu zapksh V piipac, Ze vzorek neobsahoval viditelné
zaplisréni, byl vzorek rozbalen a vzdy zvazen ke #pstubytku hmotnosti a naslegn
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roz&klen na Kirku a stidku a podroben stanoveni vodni aktivity a suSiaywgorcich.
Pokud se vyskytlo zaplisni u vzorku, vzorek byl fotograficky zaznamenanlisng

byly po skoreni denniho witeni
charakteristickych zndkzaazeny.

pozorovany mikroskopicky a za pomaoci

Vysledky a diskuse
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Pokud skladujeme chlélii20 °C, tak se u s¥iého i tmaveho chlebu zae velmi zahy
objevovat zaplisini, nejprve se objevuji bilé plistcharakteristického vzhledu pro rod
Penicillium a plisit se zelenym zabarvenim roéspergillus Toto je patrné u chleba,
ktery je balen ve volné atmogééa atmosfie dusiku jiz pa@tyiech dnech. #teplog 10

°C se toto zapligmi projevuje po 18 dnech ¥iné atmosféry a 21 dnech u atmosféry s
dusikem. Pozitivni vliv pro mikrobialni potlani ma rozhodh atmosféra oxidu
uhli¢itého, kterd u sitlého i tmavého p#va dokazala potkat rozvoj i v dok
posledniho réeni, tj. po 25 dnech skladovani.

Zajimavy byl rozvoj plisé na tmavém p#vu, kdy na rozdil od s\tlého peiva
projevoval vzorek tmavého giga i znaky plisd Rhizopodaktera ma charakteristické
oranZové zabarveni.ifomnost této plish je prisuzovdna tomu, Ze tmavy chléb
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obsahuje i olejnatd semena, kter4a ktomuto mik@asgnu jsou nachy#gi a
napomahaji fezivani tohoto mikroorganismu.

Vyvoj vodni aktivity u Kirky a stidky byl nejlépe pozorovatelny u vzdrlbalenych

v oxidu uhlgitém, protoZe tyto vzorky byly bez viditelné kontaace. V péibéhu
celého ngeni nely hodnoty Kirky a stidky postupnou sblizujici tendenci a k 25. dnu
se liSily hodnoty Aw u sstlého chleba jiz v pouhych tisicinachti(20 °C - stidka
0,946; Kirka 0,942, g 10 °C - stidka 0,952; krka 0,952) a u tmavého chleba
v hodnotach jedné az dvou setirfi (RO °C - stidka 0,951; krka 0,941, g 10 °C -
sttidka 0,963; krka 0,946). Podobna tendence byla viditeln& i ingugyrobku.

Zavér

Modifikovanéd atmosféra ma vyznamny vliv na udrznpativa. i vhodné kombinaci
modifikované atmosféry a teploty Ize vyznahprodlouzit idrznost potraviny, ktera tak
déle dovede odolavat rozvoji plisni, i kdyZ jejidnd aktivita je piznivA pro rozvoj
mikroorganisni. Tento kombinovany efekt ochrany potravin je veldiilezitym
parametrem pro dalSi vyzkum a nalezeni vhodné r@mp mezi pouzivanymi
ochrannymi opaéenimi.

Vysledek niize vést k ekonomické Usfwo jak ze strany vyrobce, tak i ze strany
spotebitele, pokud kombinovanad ochrana umozni prodtoddrznost a fiznivou
estetiku daleko déle anebo pokud dovede snizitgotiebné faktory pro nyfsSi delsi
udrZeni potraviny, které jsou energeticky ria

Z vySe uvedenych vysledke zZejmé, Ze zvoleni vhodné atmosféryiatota vstupni
suroviny ma vyznamny vliv na prodlouzeni tdrzné&stcového vyrobku.

Dosazené vysledky jsou pouzetditi hodnotami v probihajicim experimentu.

Podékovani
Prace vznikla za finami podpory vyzkumného zamu MSM 6215712402 Veterinarni aspekty
bezpenosti a kvality potravin.
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Hungarian honey
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Brno
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Summary

Due to the long-fluidity, mild flavour and low-peii content the acacia honey belongs to one of
the most popular types of honey. Hungary as a cpumth a very good landscape conditions,
is one of the main producer and exporter of acawimey. The aim of this study was to
determine and compare the electrical conductivitthvenzyme activity. Correlation analysis
found strong correlation between electrical condutt and enzymatic activity r = 0.7218 (P
<0.01). Increase of conductivity by 1 mS/m, resliteincreasing of enzymatic activity about
0.89 °Schade. This correlation is valid only foistiparticular set of samples. Because the
samples were fresh and came mainly from beekeepersliastase activity was not affected by
heating or long-term storage.

Keywords:acacia honey; diastase activity; electrical contiity

Introduction

European Union participates approximately 20% oobal honey production. The
biggest European producers are Spain, Germany andafly. Apart from Bulgaria and
Romania, Hungary is the main producer of acaciaejion Europe. In the Czech
Republic, the acacia forests are found mainly intBdoravia around the town &hik
and in the Elbe lowland.

Robinia pseudoacacitee is classified with other 30 kinds of plantatoinvasive plant
species list. In Hungary, acacia is found on theentbban 300 000 hectares of soil. Due
to the good climatic conditions and the intensieekeeping, beekeepers can get up to
150 kg of acacia honey from a bee colony. Othariognt honey sources in Hungary
are sunflower and linden tree.

Acacia honeys are very popular with customers dukstcomposition and properties.
They are pale to slightly yellowish in colour wighslight greenish tint, which is typical
especially for pure acacia honey. Acacia honeyaasrong sweet taste with a mild
characteristic flavour due to extremely high leveldructose. A very low content of
pollen grains is caused by the specific positiomadcia blossoms, therefore is suitable
for the nutrition of children. Final taste of swemtd beverages is only little affected
(Pridal, 2005). Mainly the ratio of glucose and fris#oleads to prevention of
crystallization even over several years. This pieaenes the using of acacia honey in
particular, where crystallization is a problem,lsas production of portioned honey or
processing of honey to tubes, where comes intoideragion only the use of liquid
honey or very good mixed (pasted honey). Acaciaelias characterized by very low
values of electrical conductivity, but also one thie lowest enzyme activities
(Svamberk, 2003).

Mainly due to higher mineral content honeydew henlegve a very high conductivity,
which is distinguishes them from floral honeys. Qactivity of acacia honey moves
around 12 to 20 mS/m (Mgka, 2007). In our group were samples of pure acacia
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honey, but also acacia honey mixed with other kiofdboney, which can change the
characteristics of honey. To what extent thesetehdi alter the electrical conductivity
and diastase activity, was the aim of this study.

Material and Methods

The study dealt with the analysis of Hungarian lyofrem beekeepers and market
network. Is primarily focused on acacia honey, \whis a typical generic honey of
Hungary. According to the methods of the InternaloHoney Commission were
determined the legislative physico-chemical paransgiBogdanov et al., 1997).

Results and Discussion

Electrical conductivity is a very good parametar dssessing whether this is indeed an
acacia honey (Kaskonieret al, 2010). In our sample the conductivity of honeys
labelled as acacia ranged from 10.4 to 20.7 mSimil& results were described in
study Bertoncelgt al. (2011). It is obvious that even the honey indaimples contained
a bigger or smaller addition of another types ohdyw As the Rdal (2005) stated,
electrical conductivity of pure acacia honey ranige$2 mS/m. Enzyme activity ranged
from 7.6 to 14.1 °Schade (DN-diastase number). WaeKved at samples a tendency to
increase both parameters and their dependence an ather. As can be seen in
Figure 1, curves of both parameters were very amil
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Figure 1: Dependence of electrical conductivitytlos diastase activity
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Figure 2: Regression analysis of the electricabaotivity and diastase activity
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Regression analysis (Figure 2), shown a strongelaion relation between electrical
conductivity and diastase activity r = 0.7218 (P04). The increase of conductivity by
1 mS/m, resulted in increasing of enzymatic agtigibout 0.89 °Schade. Because it
were mainly fresh honeys from beekeepers, thisioelacan not be used for other
honeys, because diastase is thermolabile and tigitpcdecreases during storage
(Consonniet Cagliani, 2008), but the conductivity is relatiystable.

Conclusion

Twelve samples of acacia honeys were examined. grbep included pure acacia
honey and acacia honey mixed with other types afefio The dependence of the
samples was determined and performed by the regnessalysis of the electrical
conductivity and diastase activity. A strong caaten relation was found. Acacia
honey has one of the lowest conductivity and enzynetivity. Their properties and
parameters will always be strongly influenced bynadure of a different kind of

honey. The decision to what extent is still acdmaey, we can identify only through
analysis, which include more parameters.
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Stanovenie antioxid&nej aktivity vybranych etanolovych rastlinnych
extraktov

Determination of antioxidant activity of selected &éanol plant extracts
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Summary

The growing interest in the substitution of syrithébod antioxidants by natural ones has
fostered research on vegetable sources. Antioxidatffects of ethanolic extracts of four plants
and their combinations have been studied with teiguof four in vitro assays. We used
extracts of agrimony (Agrimonia eupatoria L.), lemmalm (Melissa officinalis L.), sage (Salvia
officinalis L.) and red grapes (Vitis vinifera). &antioxidant activity was measured by DPPH
reduction spectrophotometric assay and by modifiBARS assay. The total phenolic contents
of extracts were measured by the Folin—Ciocaltethow and the total flavonoid content was
determined according to the aluminum chloride cihwtric method. Extract of agrimony,
lemon balm, red grapes and their combination expasteong antioxidant activity (71,17 —
90,85 %) and the total phenolic compounds varievben (65,2 - 70,9umg.i). Results were
different for each plant depending on the appliest.t The extract from sage shows the lowest
antioxidant activity (65,90 %) and total phenolientent (21,8pumg.m). The high correlation
between antioxidant activity and total phenolic tors of extracts indicated that phenolic
compounds were a major contributor of antioxidactivity of these plants.

Keywords:antioxidants; plants extracts; total phenolic cemts

Uvod

Antioxidanty sluzia k ochrane kvality potravin, gowSetkym pred oxidaciou tukovych
zloziek potravin. N&pstejSie pouzivané antioxidanty wasnosti su BHT
(butylhydroxy-toulén) alebo BHA (butylhydroxy-anizo DneSny konzument vSak
preferuje pri potravinach pouzivanie prirodnychi@atiantov pred syntetickymi.
Mnoho rastlin a korenin ma potencialnu antiogmda aktivitu (Kitts ai., 2000).
Preukazalo sa, Ze efektivne zlozZenie rastlinnydmaktov bylin je spésobené hlavne
flavonoidmi, ktoré su fenolickej povahy so silnautiaxidatnou aktivitou (Hossain a i.,
2011). Cely rad stuadii ukazal, Ze antioxidé vlastnosti tychto latok mézu chrépiroti
artérioskler6ze a srdcovym ochoreniam (Struch, 2680@ a i., 2002).

Cielom naSej prace bolo stantvantioxid&nu aktivitu, obsah celkovych fenolov
a obsah flavonoidov samostatnych extraktov Repgkartkeho Agrimonia eupatoria
L.), Medovky lekarskej Nlelissa officinalisL.), Salvie lekarskej Salvia officinalis
L.), Cerveného hrozna/tis viniferg a ich vzajomnych kombin&cii.

Material a metodika

Komerné praskové etanolové extrakty rastlin Salvia k&kar- Salvia officinalisL.,
repik lekarsky -Agrimonia eupatoriaL., medovka lekarska Melissa officinalisL.,
cervené hrozno Vitis vinifera L. boli zakapené od firmy Calendula, a.s. (Nova
LCubowia, Slovensko). Ako extrahovadlo na extrakctinaych zlozZiek z jednotlivych
rastlin bol firmou Calendula a.s. pouzity 50 redf. % etanol. Na extrakciu bola
u repika a medovky pouzitdia’ rastliny, u Salvie listy rastliny a u hrozna vgh&ané
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Supky ¢erveného hrozna. Z jednotlivych praskovych extraktastlin sme pripravili
zasobné roztoky o koncentracii 0,2 % rozpustenitn g extraktu v 100 ml etanolu.
Taktiez boli pripravené ich vzajomné kombinacieomgre 1:1 o vyslednej koncentracii
0,2 %. Takto nariedené roztoky boli pouzité dialSie stanovenie. Nasledne bola
stanovena antioxidaa aktivita spektrofotometrickou metédou redukcid?Hb-
radikalu podla Heilerova a i. (2003) a modifikovanou metédou TBMiquel ai.,
2004).

Koncentracia celkovych fenolov bola stanovend taskmlin-Ciocalteu (Singleton a i.,
1999). Celkovy obsah flavonoidov bol stanoveny smé&tometricky s pouzitim
chloridu hlinitého potl metddy opisanej Kim a i. (2002).

Vysledky a diskusia

Antioxidacna aktivita rastlinnych extraktov zavisi od zlozenextraktu a metody
stanovenia (Wong ai., 2006). Vysledky stanovemoaidainej aktivity etanolovych
extraktov rastlin su uvedené v téke 1.

Tabuka 1: Antioxid&na aktivita extraktov pri metéde DPPHdikalu a modifikovanej
TBA metdde

Extrakty Antioxida&na aktivita %
DPPH TBA

Repik 90,85 + 0,31 42,47 + 1,04
Salvia 65,90 0,71 16,35 + 4,94
Medovka 85,43 +1,16 79,58 + 2,52
Hrozno 71,17 £0,72 66,44 + 2,34
Salvia + Hrozno 73,29 + 2,84 44,37 + 3,01
Medovka + Hrozno 74,77 £ 0,38 63,40 £ 4,27
Repik + Hrozno 79,84 £1,18 64,11 + 3,80

NajvysSiu antioxidénu aktivitu pri oboch metdédach vykazuje medovkaazho. Pri
metdde DPPH- radikalu maju extrakty’ne vysoku &innog’, nad 70 %. Extrakt Salvie

e

hodnotami celkovych fenolov a flavonoidov (gta2).
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Graf 1: MnoZstvo celkovych fenolov a flavonoidovjagrené v pg.mi extraktu
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AvSak v kombinacii s hroznom s&innogs’ Salvie zvysSuje, na rozdiel od ostatnych
kombinacii, kde dochadza k poklesu. Negro a i. 8Qibtvrdzuje vysoku antixodau
aktivitu hrozna, ktoru taktiez spaja s obsahomaelkh fenolov.

Vysledky stanovenia celkovych fenolov a flavonoidadava grafé. 1. NajvySSie
hodnoty dosiahli extrakty repika, hrozna a kombhmdwozna s repikom a medovkou
(62,5 — 70,9 pg.rf). Extrakt medovky vykazuje najvysSie zastlpenavdhoidov
(27,1 pg.mf) k celkovym fenolom (40,05 pg.MiMdZeme konstatova Ze fenolové
zlozky ako flavonoidy, maju zasadny vplyv na aniii@nu aktivitu (Rockenbach ai.,
2011, Alonso a i., 2002).
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Porovnanie citlivosti metédy STAR a NAT testu na stnovenie
beta-laktAmovych a aminoglykozidovych antibiotik

Comparison of the sensitivity of STAR method and NA test to
detection beta-lactam and aminoglycoside antibiots

Gondova Zuzana, Kozarova lvona
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Summary

The subject of our study was to compare the dereatensitivity (LOD) of two microbial
inhibition tests (MIT), a screening test for antitic residues (STAR) and Nouws Antibiotic Test
(NAT) for four beta-lactams antibiotics: oxacili®X), cloxacilin (CLX), ampicilin (AMP) and
amoxicilin (AMX), and four aminoglycoside antibosti streptomycin (STR), gentamycin (GN),
neomycin (NM) and kanamycin (KN). The LOD of botiidvto BL and AMG antibiotics were
based on the detection of the lowest concentraifcantibiotic which completely inhibited the
growth and multiplication of the respective testist of MIT. Based on our results we can
concluded that the LOD of the STAR with the testirstBacillus stearothermophilus var.
calidolactis ATCC 10149 was at the level of maximewidue limit (MRL) for all BL
antibiotics, but the LOD of Bacillus subtilis BGA AMG antibiotics was not at the level of
MRL for KN, NM and GN. In the case of NAT test,ted® of Kocuria rhizophila ATCC 9341
to BL antibiotics was at the level of MRL, but th®D of Bacillus subtilis BGA to AMG
antibiotics was not at the level of MRL only for KN

Keywords:beta- lactams; aminoglycosides; STAR; NAT

Uvod

Beta-laktamové a aminoglykozidové antibiotika (ATE3) bezne pouZzivaju v humannej
a vo veterinarnej praxi na tibu rozlicnych ochoreni zvierat laudi. AvSak pouZzitim
ATB u potravinovych zvierat vznikaju v zig@nych tkanivach reziduao prinasa
riziko ohrozenia verejného zdravia. Kontrola rezideterinarnych liekov u zvierat
a v ich ziv@isnych produktoch je v SR legislativne pokryta zako NR SRE. 39/2007
Z. z. v zneni neskorsich predpisov a nariadenindywI@R ¢. 320/2003 Z. z. Metody
pouzivané za delom Uradnej kontroly rezidui musiais@’ poZziadavky ustanovené
rozhodnutim Komisie 2002/657/ES. V&s8nosti su pre prvotny screening rezidui
schvéalené plabva metdda (STAR) a liekovkové testy (PREWEST, KALIDOS TB,
MP a ECLIPSE 50). Metéda STAR vyuZivatpi@stovacich kmev (B. subtilis K.
rhizophila B. cereusE. coliaB. stearothermophilugar. calidolactig, kazdy citlivy na
ind skupinu ATB. NAT predstavuje novy testovaci téys taktieZ vyuzivajaci pa
testovacich kmeov: B. cereusY. ruckerj K. rhizophila B. subtilisB. pumilus s r6znou
citivostou na ATB. Vziiadom na rozdielndspracovnych postupov pri pouZzitych
metodach sa prezentovana praca zaobera zhodnagronevnanim detékej citlivosti
metody STAR a NAT testu na AMG a BL antibiotika réklade hodnotiaceho kritéria
— detekny limit metody (LOD). LOD oboch metdéd sme porovaks maximalnymi
limitmi rezidui ugenymi pre jednotlivé latky zo skupiny BL a AMG dittik
nariadenim Komisie (EU). 37/2010.
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Material a metodika

Pouzili sme Standardné roztok@LX, OX, AMP, AMX, STR, GN, NM, KN

o koncentracii 1000 pg.ml Pre pracovné roztoky sme pouzili koncentracie; ZOD;
300; 400; 500 a 1000 pg.pre CLX a OX a 30; 40; 50; 100; 200; 300 jtgpre AMP

a AMX, 500; 750; 1000 a 1100 pg.pre STR, 90; 100; 200 a 300 pypre NM, 40;
50; 60 a 70 pgipre GN a 300; 400; 500 a 600 ffggre KN. Testovacie kmene a
kultivacné média boli pripravené ptal postupov uvedenych v Zozname uradnych
metdd laboratérnej diagnostiky potravin a krmiv etdwla STAR (CH 12.19, 2006)
a pre NAT test pdth autorov Pikkemaat ai. (2008). Pri metdde STAR guuZili
médium sB. stearothermophilusar. calidolactis ATCC 10149 s koncentréaciou 5x10
spér.mi‘a B. subtilisBGA s koncentraciou 5x¥@por.mi*. Na disky sme inokulovali
30 pl CLX, OX, AMP, AMX, STR, NM, GN a KN a platnekubovali poda postupu.
Pri metéde NAT bolo pouZité médiunks rhizophilaATCC 9341 (16KTJ.mr?) aB.
subtilisBGA (10° KTJ. mi*). Na disky bolo aplikované 100 pl CLX, OX, AMP, A
STR, NM, GN a KN spolu s 200 pl ptatvo Specifického timivého roztoku,KPQO,
(OX, CLX, AMP a AMX) a 100 pul Tris timivého roztok¢(STR, NM, GN a KN).
Inkubacia platni prebiehala pri teplote 37 °C #lgaias 16-18 hodin.

Vysledky a diskusia

Velkos’ inhibicnych zén (1Z) bola pri metéde STAR merana od okizgaierového
disku po vonkajsi okraj 1Z a pri metdde NAT akoycptiemer IZ. Zistené 1Z vytvorené
rezidualnymi koncentraciami Standardov pre metOd&FRS a NAT sU prezentované
v tabu’kach 1 - 4.

Tabuka 1: Vékosti 1Z vytvorené rezidudlnymi koncentraciami &tardu CL, OX,
AMP a AMX pri metdéde STAR s testovacim kioen Bacillus stearothermophilugar.
calidolactisATCC 10149

pg.I* 100 200 300 (MRL) 400 | 500 1000
CLX | 10,27+1,28 | 12,95+1,57 13,65:+0,64 14,56+0,87 154830 16,68+0,48
OX | 16,23+1,21 | 16,68+1,19 16,01+0,58 15,35+0,51 15,70 16,57+0,55
pg.I* 30 40 50 (MRL) 100 200 300
AMP | 4,96+0,52 5,31+0,48 7,33+0,49 8,96+0,92  11,09+0/87.0,95+0,81
AMX | 11,43%1,0 12,23+1,07 13,19+0,73 13,88+0,84 14,4330 16,37+1,17

Tabuka 2: Vékosti IZ vytvorené rezidualnymi koncentraciami $ardu CLX, OX,
AMP a AMX pri metéde NAT s testovacim kiem Kocuria rhizophilaATCC 9341

ug.rt 100 200 300 (MRL) 400 500 1000
CLX | 32,62+#1,42 | 3565+2,35 3469+1,14 34,41+1,70 34,8731| 34,84+1,16
OX 32,73+3,12 | 32,94+156 3424+149 34,14+0,81  33,JPA1| 34,45+1,50
pg.It 30 40 50 (MRL) 100 200 300
AMP | 31,75+#2,41 | 32,27#1,5| 33,06+1,06 33,49+1,72  30,29%1] 28,53+0,39

AMX 33,76+2,21 35,06+0,7 35,62+0,71 36,05+1,24 33,44+2 34,37+1,04

3]

Z po’adu MRL stanovenych pre jednotlivé latky zo skupiBL antibiotik
konStatujeme, Ze pri oboch MIT bola zaznamenan&kelgh citlivog’ testovacich
kmeiov na vSetky sledované latky nielen v hladinachjmauy ale aj v koncentraciach
nizsich, ako su stanovené MRL.
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Tabuka 3: Vekosti 1Z vytvorené rezidualnymi koncentraciami &ardu STR, KN,
GN a NM pri metdde STAR s testovacim kine Bacillus subtilisBGA

pg.rt 300 400 500 (MRL) 750 1000 1100
STR - - 1,34+0,25 2,27+0,84 | 391+1,35  3,19+0,68
ug.r’ 100 (MRL) 200 300 400 500 600

KN - - 1,77+#0,53 | 1,46+0,17 | 1,99+0,63| 1,96+0,48
pg.rt 20 30 40 50 (MRL) 60 70

GN — - - - 2,19+0,22| 2,07+0,19
ug.r’ 90 100 200 300 400 | 500 (MRL)
NM - - - 1,28+0,13 | 1,43+0,56| 1,92+0,34

Pri KN sme nezaznamenali tvorbu IZ pri Ziadnej evalj koncentracii (Talika 3).

Tabuka 4: Vékosti 1Z vytvorené rezidualnymi koncentraciami &ardu STR, GN
a NM pri metdde NAT s testovacim kiaen Bacillus subtilisBGA

pg.It 300 400 500(MRL) 750 1000 1100

STR - - 17,91+0,19| 18,32+2,27] 18,45+2,2P 17,74+2,38
pg.It 20 30 40 50 (MRL) 60 70

GN - - 20,45+1,17| 20,91#1,19 20,52+1,1B 22,19+1]74
ug.r 90 100 200 300 400 | 500 (MRL)
NM - - - 18,93+0,86 | 19,02+0,91 | 19,56+0,34

Pri metdde STAR s testovacim kaoen B. subtilisBGA bola zaznamenana detaka
citlivost pre STR na urovni MRL, ale pre GN a KN dete& citlivog’ v hladinach
zaujmu nebola zaznamenana. Pri metéde NAT sme d@etekitlivog’ pre KN
nezaznamenali na Ziadnej Urovni.

Pod’akovanie 5
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Faktory ovliviiujici gacgeny zprosfedkovanou resistenci uci
kvartérnim amoniovym slou¢enindm

Factors influencinggac genes mediated resistance to quarternary
ammonium compounds

Cervinkova Dana, Jagl¥ Zoran, Vladimir Babak

Veterinary Research Institute, Brno

Summary

The relative expression of the target genes qadasigrance to quarternary ammonium
compounds) and norA (“multidrug efflux”) under thmessure of antiseptic was studied in
Staphylococcus aureus SK982 by RT-gPCR. Antisepgogalkonium chloride (BAC) and
chlorhexidine (CHX) were tested individually anddombinations. S. aureus was incubated
either in the presence of antiseptics until reactiedmid-exponential phase of growth or in the
mid-exponential phase was exposed to antiseptics3@ min. A significantly increased
transcription of the gacA transcription was obsetwshen bacteria in the mid-exponential
phase of growth were exposed to 9uf8ml. This concentration was 4-times higher than it
minimum inhibitory concentration (2,44g/ml). CHX increased the gacA expression only in
combination with BAC. Changes in the norA expressiere insignificant regardless of the
conditions tested. The gac-mediated resistanceA© B strongly affected by conditions under
which bacteria are exposed to this antiseptic.

Keywords:gac; resistance; disinfection; cationic detergepgpression; real-time quantitative
PCR

Uvod

Fenomén antimikrobialni resistence bylvpdre popsan u antibiotik a chemoterapeutik.
V posledni dob je vSak pozorovana zvySena resistence i k dalgitimirobialnim
latkdm, jako jsou ndp dezinfekce a antiseptika.ékieré studie prokazaly, Zzézané
bakterialni druhy (nap Listeria monocytogeneBacillus spp., Streptococcusspp.,
Staphylococcuspp.,Enterobacteriaceggsou schopnéipzitéisténi a dezinfekci (nap
Sharma a Anand, 2002). Kvartérni amonné &ainy (QAC) jsou BZzr¢é pouzivany
k dezinfekci potravingkych provo, nemocninich prostedi, ale i jako satést I€iv
(nag. o¢ni kapky, ustni voda, apod.). Jedna se o povrehdtivni latky, mezi jejichz
hlavni vyhody paf vysoka stabilita, nizka korozivita a relatévnizka toxicita (Patarca
a kol., 2000). Heir a kol. (1999) jako prvni popsaghc geny jako genetické
determinanty resistence ke QAC. Nicragole gac geni jeSt nebyla zcela objagna.
Napiklad, pgrestoZzeqac geny se jmenuji podle jejich hlavniho substratliAQ} je
zname, Ze koduji resistenci i k dalSim kationovyozlsam jako jsou nap rhodamin,
ethidium, krystalova violet a berberin (Theis a.k@007). Navic Smith a kol. (2008)
pozorovali, Ze minimalni baktericidni koncentracA@Dbyly u izolati Staphylococcus
aureusnesoucichgac geny pouze mighvysSi nez u negativnich izalatDale unor
geri kédujicich resistenci k fluorochinoldém bylo zjiS€no, Ze také koduji resistenci i
k nékterym antiseptikm, a Ze maji dokonce podobné substraty jg&ogeny. Dnes se
gac a nor geny ozna&uji jako sowast tzv. ‘multidrug efflux pump’ systéim(Theis a
kol., 2007). Toto vSe pra¥godobr nazn#&uje Uzké propojeni mezi resistenci
k antibiotikim a dezinfeknim latkam. Proto prvni krok ve snaze redukovaistesci
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k QAC spaiva v identifikaci a charakterizaci podminek usingttich jeji vznik a
Sireni.

Material a metody

V této studii jsme pouzili referéni kmenStapyhylococcus aurel®K982 (DSM 9385)
obsahujici plasmid pSK1 nesougdcA gene kodujici resistenci ke QACs. Testovali
jsme d¥ chemicky odliSné povrchévaktivni latky: benzalkonium chlorid ze skupiny
QACs a chlorhexidine ze skupiny biguainid

1. Rist S. aureus vijtomnosti BAC a CHX

Bakterie ve finalni koncentraci 1,5 x>1l0FU/ml byly inkubovany narépace v 10 ml
Brain Heart Infusion (BHI) obsahujici BAC, CHX nebots BAC a CHX, pi 37 °C po
dobu 8 hodin, kdy kultura dosahlaextni exponencialni faze. Testované koncentrace
odpovidaly u BAC 1,22ug/ml a u CHX 0,31ug/ml, jak v gipad kdy byly latky
testovany samostatntak i v kombinaci. Tyto koncentrace byly nejvy&dhcentrace,
které neinhibovaly bakterialniast bihem prvnich 8 hodin inkubace v porovnani
s negativni kontrolou. Po 8 hodinach byla izolovRNA z 500ul bakterialni kultury.

2. Exposice 8 hodinové kultury k BAC

Po 8 hodinové inkubaci n@epace bylo k 9,9 ml bakterialni kultury v BHI fidéno
100 ul roztoku BAC. Testované koncentrace BAC byly 122,76 ug/ml a jejich
expozEéni doba byla 30 minuip 37 °C, nasledh byla izolovana RNA z 50Qul
bakterialni kultury. Koncentrace 9,763/ml byla nejvysSi koncentrace BAC, ktera
béhem 30 minut inkubace vyrazmeovlivnila pg&et CFU v porovnani s negativni
kontrolou.

RNA byla izolovdna pomoci NucleoSpin RNA Il kitu &dherey-Nagel), dle
doporieni vyrobce. Relativni exprese byla sledovana péomeal-time quantitative
PCR (RT-gPCR). Transkripce cilovych gekodujici efflux antimikrobiélnich latek
(gacA a norA) byla normalizovana geometrickymtpnérem referetinich geri gyrB a
gmk Relativni exprese byla vypitana na zaklad AACt metody s korekci efektivity
amplifikace.

Vysledky a diskuze

1. Rist S. aureus vijtomnosti BAC a CHX

Pozorovali jsme zvySenou expregacA genu Vv pitomnosti samotného BAC, ale
vysledky byly na hranici statistické vyznamnost@an®tny CHX jen nepatinzvysuje
expresiqacA, ale v kombinaci s BAC byla pozorovana vyssi esprgacA, nez jen
v pfitomnosti samotného BAC. Zmy v expresi genunorA nebyly signifikanti
vyznamné v Zadné z testovanych podminek.

2. Exposice 8 hodinové kultury k BAC

Vyznamré zvySena transkripcejacA genu byla pozorovana, kdyZz byly bakterie
v sttedni exponencialni faziastu vystaveny koncentraci 9,76g/ml BAC. Tato
koncentrace byla 8x vysSi neZz koncentrace wmidd bakteridlni tist kthem prvnich 8
hodin inkubace (1,22g/ml). Za testovanych podminek nebyly &m v expresi genu
norA signifikantrg vyznamné.

PrestoZzegac geny byly povazovany za vyznamné genetické detemty resistence ke
QACs a monitorovali je mnoho auto(nag.: Bjorland a kol., 2005; Heir a kol., 1999),
jejich prakticky vyznam nebyl jeStzcela objastn. Nizky nebo zadny rozdil v citlivosti
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k QACs mezigqac pozitivnimi a gac negativnimi bakteriemiuznych druli byl
publikovan rkolika autory (Jaglic a kol., 2012; Kucken a kd&Q00; Smith a kol.,
2008). Jednim z vystleni mize byt fakt, Zegac zprostedkovana resistence zafana
k Sirokému spektrutiznych kationtovych slaienin (Hassan a kol., 2006) se wie
S vysSSim stupdm resistence Wi QACs. | kdyZz minimalni inhikini koncentrace BAC
byla 2,44 ug/ml, bakteridlni kultury ve Btdni exponencialni faziistu tolerovali 4x
vySSi koncentraci tohoto antiseptika (9,d@§/ml). Toto zjiSéni naznauje, Ze faze
bakterialniho iistu hraje vyznamnou roli v expresi resistenééi VQACs. Dale jsme
pozorovali, Ze CHX v kombinaci s BAC zvy3iacA expresi, coZ ukazuje na mozne
synergické psobeni &chto chemickych latek. Ve vSech testovanych podédhknebyl
gen norA vyznamré exprimovan navzdory tomu, Ze Theis a kol. (200&znaili
moznou interferenci menior agacgeny.

Zavér

Resistence k BAC zprasidkovan&jac geny je silé ovlivnéna podminkami, za kterych
jsou bakterie vystavenygrmto antiseptikm. Pouha fitomnostgac genmi nemusi nuté
znamenat zvySenou resistenci, ktera by mohla #mamna pro praxi.
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Useful tools in revealingSalmonellaoutbreaks
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Summary

The objective of this study was to confirm posipiglemic strains of Salmonella Indiana using
both phenotypic and genotypic methods and at theedame distinguish the epidemic isolates
from different clones of the same serotype.

Keywords:Salmonelldndiang outbreak; PFGE; serotyping

Introduction

Although the number of illnesses caused by the g&almonellahas been decreasing,
8,752 cases in 2011 (EPIDAT) in the Czech Repudtiow that thorough studies of
Salmonellaoutbreaks still remain indispensable. Salmonedlasi a zoonosis which
means there should be a link between strains @etect animals, food-stuffs and
humans.

S Enteritidis andS. Typhimurium are the most frequently detected types in the
Czech Republic, in total accounting for 92-94% a$es of salmonellosis (EPIDAT).
Each year approximately 80-100 other serotypes diagnosed, however, their
occurrence is rare (EPIDAT). Most cases are comstdeas sporadic infections;
however, if there are more cases of salmonelloaissed by these rare serotypes
reported in the same location and period of tinemay indicate an epidemic. In
Europe, an international outbreak was describe2008, caused by a rare serotype
Urbana. Several European countries including thecBzRepublic were affected
(Rimhanen-Finnet al, 2010). In these cases the use of molecular mstisooiten the
most important part of the investigation.

The objectives of this study were to describe addepossibly epidemic strains of
Salmonellandiana and to confirm or refute their relatedness

Material and Methods

Isolates

Salmonellastrains were obtained from hospitals and regiatiaical laboratories in
Brno, 4 strains were isolated from human fecal damffigure 2) and 3 were isolated
from retail chicken meat obtained from 3 differstgughterhouses (Figure 3).

Serotyping
Salmonellaisolates were serotyped according to the antigsdmeme forSalmonella
(Grimont and Weill, 2007) using Denka Seiken anoR&id serums.

Antimicrobial susceptibility test

The set ofSalmonellandiana strains was also tested to the effect tifréerobials. The
disc diffusion method was the method of choicengigdxoid antimicrobial discs. The
set of antimicrobials used in this study togethé&hwheir concentrations are shown in
Figure 1.
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Pulsed-field gel electrophoresis
PFGE was carried out according to the PulseNetbopobt In this study we used the
Xbal restriction enzyme. PFGE patterns were compayeibNumerics software.

Figure 1: Antimicrobials and their concentratioed$or DDM

Antimicrobial Concentration Antimicrobial Concentration
(r9) (r9)
Ampicilin 10 Sulfonamides 300
Amoxycilin 30 Sulfamethoxazole 25
Cefotaxime 30 Trimethoprim 5
Chloramphenicol 30 Tetracycline 30
Streptomycin 10 Nalidixic acid 30
Kanamycin 30 Ciprofloxacin 5
Gentamycin 10 Enrofloxacin 5
Neomycin 30 Colistin 10
Apramycin 15
Results

All results are summarized in Figure 2 (human iedp and Figure 3 (food-stuff
isolates).

Figure 2: Results for human isolates

Isolate iz;z;g; Antigenic formula Antimicrobial susceptibility PFGE profile
1 2012 04,12 Hl.z H2:1, Susceptible Xba-1
2 2012 0:4,12 H1:z H2:1,7 Susceptible Xba-1
3 2012 04,12 H1:z H2:1; Susceptible Xba-1
4 2008 0:4,12 H1:z H2:1,7 Susceptible Xba-2

Figure 3: Results for food-stuff isolates

Year of L Antimicrobial PFGE
Isolate . .~ Slaughterhouse Antigenic formula o -
isolation susceptibility  profile
1 2012 A 0:4,12 H1:z H2:1,” Susceptible Xba-1
2 2012 B 0:4,12 H1:z H2:1,7 Susceptible Xba-3
3 2009 C 0:4,12 H1:z H2:1," Susceptible Xba-1

Discussion and Conclusions

Our results show serotyping is not a sufficienthodtto reveal &almonellaoutbreak
caused by a rare serotype. Even though all ounstshared the same serotype Indiana,
not all of them were related. Even the test of raittiobial susceptibility was not
determinative as all the strains were fully susbépt The only method which reliably
showed the relationship was the pulsed field gektebphoresis, which showed 3
different profiles. Out of 4 human strains 3 shovi@entical profile and at the same
time shared profile with 1 recent food-stuff iselgslaughterhouse A) and one archival
(slaughterhouse C). On the other hand the 1 histohuman isolate and 1 archival
food-stuff isolate (slaughterhouse B) evinced wnlfitom each other and from the rest
of the isolates.
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Thorough typing ofSalmonellastrains is necessary to detect possible outbraaks
combination of phenotypic and genotypic methods essential for successful
confirmation of these outbreaks. Even though all dusolates seemed to be same
regarding their rare serotype, the PFGE provecewdifft. The genotypic method was
able to distinguish 3 different pulse profiles shmgwniformity of 3 human cases and 1
food-stuff isolate from the same area of the CzRepublic and 1 archival food-stuff
isolate from different slaughterhouse.
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Bakterie rodu Arcobactera jejich prezivani v napojich
Bacteria of the genusArcobactera their survival in beverages

'Sjlha David, Vytiasova Jarmila,'Befiova Blanka

'Katedra analytické chemie, Fakulta chemicko-tecbgicka, Univerzita Pardubice
Katedra biologickych a biochemickyckdy Fakulta chemicko-technologickd, Univerzita Pavite

Summary
This study focuses on a possible inhibitory effecsurvival of the genus Arcobacter based on
various concentrations of ethanol and five testedsof beer.

The determinations were made using several reptasea arcobacters. For most of these, a
concentration of 10% ethanol was determined to Hee minimum inhibitory concentration
(MIC). Also the survival of arcobacters in a labtoey-prepared model stomach was examined
and subsequently the definite volume of beer wdsdth the model stomach system. Complete
inactivation of all monitored arcobacters was udyaletected within 10 min. The results are
compared with values of antioxidative activity det@med.

Keywords: Arcobacter spp.; beer; antioxidant activity; ina@tion; model stomach; HPLC-
ECD

Uvod

Rod Arcobacter byl poprvé popsan v roce 199%Liwk tyto bakterie péty do rodu
CampylobactefVandammeet al, 1991]. Arkobaktery jsou aerotolerantni a rostdiu p
nizsich teplotach nez kampylobaktery. V &mné dob zahrnuje tento rod jiz 17
bakterialnich druth Radime semA. butzlerj A. cryaerophilus(1A, 1B) izolované ze
stolice lidi a zuiat, A. cibariusz &l brojlera, A. skirrowii izolovany z jelat, prasat a
skotu,A. halophilusze slané lagunyA. nitrofigilis izolovany z kéeni rostliny Spartina
alterniflora, A. mytiliz musli a brakickych vod. thereius jater a ledvin potracenych
prasat,A. marinusz maskych fas a h¥zdic, A. trophiarumz prasat,A. defluvii z
odpadnich vodA. molluscorunz musli a ustc, A. sulfidicusz masskych Ziva@icha, A.
ellisii izolovany z musli a letos izolované druBy bivalviorum a A. venerupisopst

z musli a SkebljLevicanet al, 2012].

Arkobaktery pati mezi vyznamné patogenni mikroorganismy v potragivi a
veterinarni medicih K potlateni nezadouci kontaminace se pouZzivaji antimikhobia
latky, avSak problémem se stava rezistence bakf@tiitémto latkdm. Antimikrobidlni
latky se vyskytuji wadt potravin a napdj | pivo mize antimikrobial® pasobit diky
obsahu ethanolu, GOnizkému pH a také obsahu antioxidaatchmelovych hi@in.

Toto je Zejme prvni studie, kterd popisuje chovani arkobaktezaludé€énim prostedi
a vliv konzumace pivadhem stravy na moznou inaktivaci arkobakter

Material a metody

Stanoveni MIC ethanolu bylo provedeno kulting metodou pro &kolik vybranych
arkobakteil. Byla pipravena mikrobialni suspenze o de#&azidpovidajici stupni 0,5
McFarlandovy zé&kalové stupnice (~216fu/ml), ndedsna na 16 cfu/ml a zaskovana
do testované koncentrace ethanolu (0,5; 1,0; 2Ma510,0 %). Ke kontrole skute
denzity bugk kultivagni plotnovou metodou bylo pouzitedini 1 cfu/ml. Obdoba
bylo postupovano iip stanoveni zavislostiipzivajicich buék nacase v zatkovaném
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vzorku piva. Jako vzorky piv byly pouzity Pernstdja° (lezak, 5% ethanolu), Porter
19° (tmavé pivo, 8% ethanolu), Radegast Birell (kegzolické, < 0,49% ethanolu),
Budweiser Budvar 10° (Wepni pivo, 4% ethanolu) a Stella Artois (zah¢anilezak,
5% ethanolu). Modelovani Zaluttého obsahu bylo simulovano ve sterilnim
homogenizanim s&ku. Celkovy objem se skladal ze simulované Zalndesntsi
(SGF), potravinové matrice, vzorku testovaného mvlultury bakterieArcobacter

V urcitych intervalech bylo provedeno wkovani a stanoveni procentéepivajicich
burék opst kultivacné. Kultivace byla vzdy provasha na povrchu TSA (HIMEDIA),
protfedini byl pouzit BHI bujén (HIMEDIA) a fyziologicky ratok.

Pro mozZnost srovnani efektu jednotlivych vZorgiv byla stanovena antioxidiai
aktivita vzorki n¢kolika metodami (metoda s DPPH radikalem, AETi8dlem a Folin-
Ciocalteuova metoda) a zardivieyly identifikovany vyznamné antioxidai sloweniny
vzorka pomoci RP-HPLC/ECD.

Vysledky a diskuse
Stanovili jsme MIC ethanolu pro vybrané arkobakterodnoty MIC pro dobu
pusobeni 0 a 30 min jsou uvedeny v tabulce 1.

Tabulka 1: Minimalni inhikiini koncentrace ethanolu

Doba Arcobacter Arcobacter Arcobacter Arcobacter Arcobacter Arcobacter
ptsobeni butzleri— izolat butzleri cryaerophilus  cryaerophilus  cryaerophilus cibarius
z kureciho krku CCUG 30484 CCM 3933 CCM 3934 CCM 7050 CCUG 48482
(UPa)
0 min 5% 10% 10% 10% 10% 10%
30 min 2% 5% 5% 2% 5% 5%

Vysledky ezivani arkobaktérve vzorcich piv poukazuji na fakt, Ze k inhibicicthazi
pozvolrgji a v mensi nike, nez je tomu u samotného ethanolu v téZe koramnako u
piv. Nag. divoky izolat A. butzleri byl zcela inhibovan koncentraci ethanolu 5 %,
kdeZto ve vzorku piva Pernstejn 12°, které obsalstggnou koncentraci ethanolu,
piezivaly tyto buiiky z 80 % fvodns inokulované density.

Stanovili jsme hodnoty antioxidai aktivity vSech testovanych vzdrknekolika
piva (0,35pug TEAC/mI), nasleduje Wepni pivo, lezakové pivo a naopak nejvyssi
hodnotu logicky vykazoval vzorekerného extraktivninho piva Porter 19° (1,69
TEAC/ml).

Model Zaludéniho obsahu byligvzat s ufitymi modifikacemi z pedchozi publikace
[Carneiro et al, 2008]. Jako potravinova matrice byla zvolena hke@ka
masozeleninova strava. Tento kotmer dostupny produkt splije poZzadavky na
sterilitu a neobsahuje Zadnéa aditiva, ktera by mamiviiovat chovani arkobaktmpri
stanoveni. Vzorek piva bykigavan do simulované sisi bez tprav. Objem vzorku byl
zvolen tak, aby fiblizn¢ odpovidal ,malému*“ pivu (300 ml) konzumovanémthém
stravy. Na grafech 1 a 2 jsou uvedeny modelovépady pfibéhu inaktivace
testovanych arkobaktiew modelu Zaludku.

Z vysledki je patrné, Zze u arkobakterdochazi v simulovaném préstli Zaludku
k UpIné inaktivaci jiz po 10 minutachigpobeni. Vyjimkou je vzorek piva Stella Artois,
u kterého i po 10 minutach dochazifefivani budk A. cryaerophilusCCM 3934,
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avSak ve velice minimalnim mnozstvi (0,6 %), naopakzorku Pernstejn 12° dochazi
k UpIné inaktivaci jiz po 6 minutach.

100,0 100,0

Preiivani bunék
1%]
o
£ oS £
°©
Prekivani bunék
[%]
o
o
)

0,0 =7 A
0 2 4 6 10 15 0 2 2 6 10

Doba pisobeni [min] Doba pisobeni [min]

Graf 1: Vzorek Porter 19° (tmavé pivo) - inaktivaebutzleri Graf 2: Vzorek Porter 19° (tmavé pivo) - inaktivade
— izolat z kiéeciho krku (UPa) v modelu Zaludku. KontroleryaerophilusCCM 3934 v modelu Zaludku. Kontrol®Y,
(O), Potr.matrice+SGF+Voda l) a Potr.matrice+SGF+PivoPotr.matrice+SGF+Vodal) a Potr.matrice+ SGF+Piva\).
(A).

Obdobné vysledky byly ziskany i pro model Zakrdbo obsahu simlanym vzorkem.
Lze tici, Zze doba pro usmrceni hikn Arcobacter spp. inokulovanych do modelu
Zaludku a modelu Zaludku se vzorkem je totoznaé, BOtminut. Zasadiji se vSak liSi
pribéh zavislosti procenta ipzivajicich bugk na dolk expozice. Model Zaludku
s pridanym vzorkem piva vykazuje pozveé)gi ubytek procenta béhk tohoto patogenu.
U jednotlivych vzork piv jsou utité rozdily v pibehu €chto zavislosti, stefnjako
jsou rozdily v jejich sloZeni. Piva obsahuji &m@ mnoZzstvi sladového extraktu, coz
muze mit ugity ochranny efekt na arkobaktery v modelu Zaludku.

Zavér

Stanovili jsme MIC ethanolu pro arkobaktery, ktg@u uvedeny v tabulce 1. Vysledky
modelovani Zaludmiho obsahu nena&kuji tomu, Zze by konzumace pivatHem
stravy mohla fispét k potlateni gipadné alimentarni kontaminace arkobaktery jako
v pripadt studie Carneir@t al (2008) provedené s kampylobaktery a jejitbzpvanim

ve vzorcich vin. Je to danéegm¢ rozdilnym obsahem ethanolu, ale téZ nesrovnatelnou
antioxida&ni aktivitou.

Podékovani 5 )
Tato prace vznikla za fingni podpory MSMTCR, projekt MSM 0021627502 a SGFChT
07/2011.
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Vyskyt Escherichia coliv syrové zeleni z trzni sité Ceské republiky

Occurrence ofEscherichia coliin raw vegetables from the market
of Czech Republic

'Skotkova Alena, *Cupéakova Sarka, *Karpiskova Renata

YFakulta veterinarni hygieny a ekologie, Veterindarfarmaceuticka univerzita, Brno
“Statni zdravotni Ustav, Praha, Centrum zdravi,wyaipotravin, Brno

Summary

A large epidemic caused by shigatoxigenic Eschigricbli (E. coli) in spring 2011 in Germany
resulted in reduction of trust in health safetyaiv vegetables and sprouted seeds. Therefore is
this study focused on the presence and charactemezaf E. coli in raw vegetables and
sprouted seeds sold in Czech Republic. Out of B%pks 14 (23%) were positive for the
presence of E. coli. Resistance to antimicrobiadrdg was determined using a disc diffusion
method and E-test. Polymerase chain reaction wasl der the detection of selected genes
encoding virulence — eaeA, hly, sbnd stx, and genes encoding resistance to tetracycline -
tetA, tetB, tetC a tetG and to betalactames —+ghlablasyy, blactx. In two (12,5%) isolates was
detected blgy gene, in three (18,75 %) isolates tetB gene. No stk and stx genes were
detected, eaeA gene was detected in three (18,7mported isolates. These isolates can be
assessed as potentially enteropathogenic. Redultsrastudy show that vegetable and sprouted
seeds sold in Czech Republic can represent a paitemgk for consumers, especially the
imported one.

Keywords:virulence genes; antibiotic resistance; shigatoxins

Uvod

StanoveniE. coli je gi mikrobiologické analyze potravin vyuzivano, jakadikator
mozné fekalni kontaminace a jeh&itpmnost nize mimo jiné indikovat fitomnost
patogennich baktériicetre shigatoxinogenni (STE@. coli (Altalhi a Hassan, 2009).
Zelenina byla nejednou oztena jako zdroj patogentd. coli a spolu s nakienymi
semeny byla i jednim z moznych zdroyazné epidemie hemoragickych kolitid a
hemolyticko-uremického syndromu, vyvolaného shigagennim kmenemE. coli
0104:H4 v Nmecku na jge 2011 (Tzschopppet al, 2011). Tento epidemicky kmen
byl nejen nositelem tdezitych faktofi virulence, ale produkoval také Sirokospektrou
beta-laktaméazu (ESBL), takZe byl rezistentiiaé antibiotik (Marejkovéet al, 2011).

Prace byla zattena na sledovani vyskytd. coli v syrové zeleni a nakléenych
semenech prodavanych v trzni §ieiské republiky a jejich naslednou charakterizaci —
a) zhodnoceni rezistence k antimikrobialnim latkam), detekci gei rezistence

k tetracyklinu a K3-laktamovym antibiotikm, c) detekci gein kodujicich vybrané
faktory virulence.

Material a metody

V obdobi ¢erven — srpen 2011 bylo z trzniésifeské republiky ziskano 59 vzark
syrové zeleniny &etns naklicenych semen. Vzorky se lisily zemivodu CR = 26, jiné
= 33) i typem agroekosystému (ekologické zd#stvi = 12, konvetni zengdélstvi =
47), ze kterého pochazely. Detekeecoli byla provadna po pomnozeni 10 g vzorku
v 90 ml pufrované peptonové vody (Oxoid, VB}i 87 °C po dobu 24 hodin
s naslednou kultivaci na TBX agaru (44 °C, 24 hgaru SMAC s BCIG (37 °C, 24 h).
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Konfirmace suspektnich izotaspaivala v detekci oxidazy (OXltest, Erba-Lachema,
CR), B-D-glukoronidazy a v posouzeni tvorby indolu (CQidlt, Erba-Lachem&R).

Diskovou difuzni metodou byla testovana rezistekc&3 terapeuticky vyznamnym
antimikrobialnim latkam. Stanoveni bylo provedermdlp metodiky CLSI (2006a),
antibiotické disky byly ziskany od firmy Oxoid (VBYyhodnoceni bylo provedeno dle
kritérii uvedenych v CLSI (2006b). U rezistentniolati byla stanovena minimalni
inhibi¢ni koncentrace (MIC) antimikrobialni latky pomoctéstu (Oxoid, VB).

Metodou double disk synergy test (DDST)iatem na selektivni chromogenriid® pro
ESBL pozitivni baktérie (Oxoid, VB) byla zjidvana produkce Sirokospektré
betalaktamazy.

K detekci gefi kodujicich vybrané faktory virulence eaéd, hly, stx a stx, geni
rezistence K tetracyklinu tetA, tetB, tetC atetG a kp-laktamovym antibiotikm —
blarem, blasny, blacTx, byla pouzita polymerazovi@zova reakce (PCR). Bakterialni
DNA byla izolovadna z 24-hod. kultury na krevnim agdBioRad, Francie), vlastni
izolace byla provedena lyzou suspenze bakterialmictk pii teplot 95,5 °C po dobu
10 minut za fidavku 20% chelexu 100 (BioRad, Francie) s nasledoystednim.
Supernatant byl pouzit jako templatova DNA. K detdkt geni byly pouzity primery
uvedené autory Ngt al (2001), k detekcbla geri primery uvedené autory Brinas
al. (2002) a Lewit al. (2007). Rea&ni objemcinil 25 ul a k amplifikaci byla pouzita
tag-Purple DNA polymeréza s Mg&(Top-Bio, CR). Detekce faktdr virulence byla
provedena pomoci multiplex PCR podle atatéiaganet al. (1999), v 25ul reakeni
smesi byl pouzit PCR QIAGEN Master mix (QiagengriNecko). Produkty PCR byly
analyzovany gelovou elektroforézou v 1,5% agar@®erya, Nmecko) s naslednou
vizualizaci na transiluminatoru po obarveni etmdibromidem.

Vysledky a diskuse
Z celkového pdtu 59 vzorki syrové zeleniny byl&. coliizolovana ve 14 ifpadech
(23,7 %). Podroh#)si vysledky jsou znazoény v tabulce 1.

Tabulka 1: VyskyE. coliv syrové zeleniprodavané R

< E. coli- « E. coli-
" Pocet o Typ Pocet oo
Zemé o pozitivni . o pozitivni
o vzorki agroekosystémuy vzorki
puvodu vzorky vzorky
n n % n N %
CR 26 23,1 Konvenéni 47 12 | 255
Jiné 33 25,8 Ekologicky 12 2 16,6

Mezi vzorky liSicimi se zemitwodu byl zjiS€n pouze minimalni rozdil ve vyskytt.
coli, vétSi rozdil byl zaznamenédn mezi vzorky liSicimi geeim agroekosystému. M&n
casto nez v naSi studii zjistilifpomnostE. coli v zelenig a nakléenych semenech
némedti autadi Tzschoppeet al (2011), a to v§i (12,5 %) ze 40 vzork Také
Mukherjeeet al (2004) zaznamenali nizSi procento vyskigtucoli, jak z ekologického
(9,7 %), tak i z konvamiho (1,6 %) zerdglstvi. Zelenina mze bytkontaminovana
kdykoli v prabéhu pestovani, sklizy, zpracovani, distribucei pii pripraw ke
konzumaci. Jako n&stjSi byva ozn&ovana pedskliziovd kontaminace (Harapas
al., 2010), tzn. kontaminacedighou, zavlahovou vodou a organickymi hnojivy.
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U ziskanych izoldi byla diskovou difuzni metodou w®egtji zjiSténa rezistence
k ampicilinu (AMP), a to u 12 (75,0 %) izotatRezistence k tetracyklinu (TET) byla
stanovena uit (18,8 %) izolal. Dale byla zji&na rezistence k trimethoprimu (TMP),
kyseling nalidixové (NA), ampicilinu s kyselinou klavulanay (AMC) a streptomycinu
(STR) (6,3 %). Metodou E-test byla potvrzena rezise k ampicilinu pouze ve dvou
piipadech (12,5 %), kdy byla zj&ta hodnota MIC >25@g/ml. U &chto izolat byl
také detekovan geblarey zodpovdny za rezistenci R-laktamovym antibiotikm.
Rezistence k tetracyklinu byla potvrzena u vSécholath (MIC = 70 — 128ug/ml), ve
kterych byl detekovan genetB. Dale byla metodou E-test potvrzena rezistence
k trimetoprimu (TMP) s hodnotou MIC >32g/ml. U dvou izolal byla zjiS€na
rezistence k vice nez jedné antimikrobialni lafeeptypy rezistence byly nasleduijici:
AMP-TET; AMP-TET-TMP.

Prestoze vSechny izolaty rostly na selektivni chroemog mdé pro ESBL pozitivni
bakterie v charakteristickych modrych koloniich, Dani PCR (detekce getlbcTy)
produkci ESBL nepotvrdili.

U Zadného z izolétnebyla detekovanaripomnost gef stx a stk kddujicich produkci
shiga toxim ani genuhly zodpow¥dného za produkci hemolysinu. @ fzolati byla
detekovana ifitomnost genweaé?, ve vSech fipadech ve vzorku s jinou zemiyodu
nez je CR. Geneae\ kdduje produkci intiminu, @lezitého adheramiho faktoru
zodpowdného za tvorbu attachement-effacement lézi ¥@sstFaganet al., 1999;
Altalhi a Hassan, 2009). Intimin je faktor virulenctypicky pro skupinu
enteropatogennick. coli (EPEC), byva fitomen i u kmefi enterohemoragickyck.
coli (EHEC), pro které je vSak na rozdil od EPEC typaidodasna produkce shiga
toxini a hemolysinu (Duffyet al, 2007). Z tohoto pohledu Ize izolaty, u kteryghab
prokazana pitomnost geneadd hodnotit jako potenciathenteropatogenni.

Zavér

Vysledky naSi studie potvrzuji, Ze syrova zelenmanakltena semena prodavana
v Ceské republice mohou byt zdrojem bakté&iicoli. U Zadného ze ziskanych izdiat
vSak nebyla zjigha gitomnost get stx, stk ani hly, které byvaji detekovany u
shigatoxinogennich kmérE. coli zpisobujicich vadzna alimentarni oneméch U i
izolath byla detekovana ifiomnost genueaé\, tyto izolaty lze hodnotit jako
potencial® enteropatogenni. VSechny ve studitamé potencidkh enteropatogenni
izolaty pochazi ze vzorku s jinou zemfivodu nez jeCR. Souhrng Ize tedy
konstatovat, Ze syrova zelenina prodavaqzské republice e byt pro konzumenty
potencionalnim rizikem, a to zejména zelenin&deké republiky dovazena.
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Bezp&nost mléka a ml€nych vyrobki z pohledu termostability
stafylokokovych enterotoxini

Milk and milk products safety from the perspectiveof staphylococcal
enterotoxins heat stability

1Janstova BohdanalNecidova Lenka ’La&anin Ines, Janstova Bohumira

'Fakulta veterinarni hygieny a ekologie, Veterindarfarmaceuticka univerzita, Brno
2Facultyof Food Technologyniversity of Josip Juraj Strossmayer Osijek, Cioat

Summary

UHT milk inoculated with three strains of Staphylocus aureus was incubated for 24 hours at
37 °C. After that it was heated to the three dédfeértemperatures (72 °C, 85 °C a 92 °C) for 15
seconds. Growth of S. aureus and production offstapoccal enterotoxin was observed after
heating treatment. Our experiments show, that hgaprocess can kill all bacteria, but
thermostable staphylococcal enterotoxin can persist

Keywords:staphylococcal enterotoxistaphylococcus aureuiseat stability

Uvod

Staphylococcus aureys povazovan za jednoho z &$€jSich pivodal onemocgni z
potravin (Tirado and Schimdt, 2001$. aureusje hlavni gi¢inou mastitid u krav
(Rabelloet al 2007), a proto kontaminované mléko a ik vyrobky mohou znamenat
pro konzumenta riziko intoxikace. Jablonski a Bdhg@001) uvadi, Ze paty
S. aureusv rozmezi jiz 16 - 10° KTJ.g' mohou vyprodukovat takové mnoZstvi
enterotoxinu, které fite edstavovat pro konzumenta riziko. S ohledem nataiji
bezpénosti potravin a zdravi konzumenta a vzhledem ikuizvzniku onemocéni
stafylokokovou enterotoxikbzou se podlefftani komise (ES)¢. 2073/2005
o mikrobiologickych kritériich pro potraviny ve &m poz&jSich gedpig natizuje u
vybranych kategorii potravin stanovovat¢pb koaguldzopozitivnich stafylokéka
prokazovat nefitomnost stafylokokovych enterotoxinpokud je v nich zjigh paiet
koagulazopozitivnich stafylokdk>10° KTJ/g.

Pri vyskytu S. aureusv pasterovaném mléce jde obvykle askédek jejich tepelné
rezistence (dinskd a Havlova, 1995). ¢koli pasterace zti bakterie S. aureus

termostabilni enterotoxin si obvykle zachova swiglogickou aktivitu (Evenson et al.,
1988). Vzhledem kvyznamu édhto toximi v sektoru veejného zdravi a
v potravindském pamyslu je nezbytny efektivni screening s cilem #jiptevalenci

téchto toxinogennich kmén v potravinach a zhodnotit fjpadné riziko vyskytu
stafylokokovych enterotoxin(SESs) v potravinach.

Material a metodika

Kmeny S. aureuss produkci SEA, SEB a SEC (kmen A, B, C) pochazeljeské
sbirky mikroorganisrin (CCM 5756, 5757, 5971).&mito toxinogennimi kmeny bylo
zaaskovano UHT mléko z trzni sitv postech 10 KTJ.mi*, u kterého byla j@dem
testovanim vylotena pitomnostS. aureusTakto zadkované vzorky byly inkubovany
24 hodin pi teplo® 37 °C, aby dosSlo k pomnoZe8i aureusa k produkci SEs. Tyto
podminky simulovaly mnozen§. aureusa moznou produkci SEs v mlécedeg
pasteraci. U vSech vzarlbylo po 24 h inkubaci provedeno stanovenitp&. aureusa
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prikaz produkce enterotoxinu. Nasledwyly vzorky pasterovanyipraznych teplotach,
které jsou BZng vyuzivany v mlékarenskémmyslu (72 °C, 85 °C a 92 °Cjlasova
expozice, po niz byly vzorky vystaveny uvedenymdad&m, byla jednotna - 15 sekund.
Po pasteraci byly u mléka zjidvany pdty S. aureus @gitomnost SEs.

Stanoveni pé&tu S. aureusylo prova@no plotnovou metodou dIESN EN 1SO 6888-1
s pouzitim agarovéuply podle Baird-Parkera, inkubace Petriho misek irala [¥i
teplog€ 37 £ 1 °C po dobu 24 + 2 hodiny a 48 + 2 hodinypnKrmace vybranych
suspektnich kolonii byla provedena pomoci koagwélzo testu Dry Spot Staphytect
Plus (Oxoid, UK). Ke stanoveni SEs byl pouZitispoj miniVIDAS® - pIng
automaticky systém zaloZeny na fluorescgnmunologické metatl(ELFA - enzyme-
linked immunofluorescent assay). Mira fluorescejecgimo unerna mnozstvi SEs ve
vzorku a je vyjatena jako hodnota RFV (Relative Fluorescence Values)

Vysledky a diskuze

V pokusu byl zaznamenan vliv past@rateploty na fezivaniS. aureusa gredevsim na
vyskyt SEs typu A, B a C po tepelném @8et mléka.

Tabulka 1: Péty S. aureugpied a po pasteraci zédavaného miéka

Paity S. aureugKTJ.mi")

Kmen . . poinkubaci po pasteraci 72 po pasteraci 85 po pasteraci 92
S.aureus PO ZAGKOVANT oor oahod  °C/15min °C/15min  °C /15 min
A 9,0 x 1d 59 x 16 3,0x 16 4,3x10 5,2 x 1d
B 9,0 x 1d 5,5 x 16 2,0x 16 <50x10 <50x10
C 8,0 x 1d 6,5 x 1¢ <5,0x108 <5,0x108 <5,0x108

Po pasteranim zalievu mléka zagkovanéhokmenem A nedoSlo ke zgeni bakterii
S. aureus pii pasobeni teploty 72 °C po dobu 15 s pokleskgiobakterii o 3
logaritmické rady. Obdobna situace byla sledovarta zahrevu na 85 °C. #sobeni
vySSi pastekmi teploty 92 °C snizilo pet bakterii oproti vychozimu ptu na
polovinu, nicmén i pii této teploé dosahovaly p&ty S. aureusvysSich hodnot. V
modelovém vzorku miéka z&kovanéhokmenem B pieZily po pasteraci 72 °C vyssi
pocty bakteriiS. aureusPasteréni teploty 85 °C a 92 °C byly dostgici pro inaktivaci
bakterii S. aureus Kmen C se v naSem pokusu jevil jako velice senzitiviiiciv
tepelnému zatevu, jiz pisobeni teploty 72 °C snizilo @ty S. aureusha hodnotu < 5,0

x 10"

Tabulka 2: Pikaz gitomnosti stafylokokovych enterotoXirve vzorcich mléka po 24 h
inkubaci (ffed pasteraci) a po pasteraci s uvedenim hodnoty RFV

Prikaz SEs (RFV)

SEA SEB SEC
Inkubace 37 °C /24 h + (9737) + (9670) +(10911)
Pasterace 72 °C /15 min +(8347) +(2317) + (2980)
Pasterace 85 °C / 15 min + (5915) - (329) + (1254)
Pasterace 92 °C / 15 min + (4776) - (120) + (1925)

Stabilita \i¢i teplotnimu zakevu je jednou z nejdezit¢jSich  vlastnosti
stafylokokovych enterotoxin ve vztahu k bezgeosti potravin (Hernandez et al.,
1993). Tepelnd stabilita enterotoiirzavisi na tepl@; case, pouzitém kultivaim
meédiu, pH, koncentraci soli a dalSich faktorechvesmjici s denaturaci toxinu (Spero et
al., 1976). Tabulka 2 ukazuje hodnoty RF¥¢g a po pasteraci (72 °C, 85 °C a 92 °C).
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PrestoZze jsou veSkeré hodnoty RFV po tepelném opémiownizsi, potraviny

s pozitivnim péikazem SEs nelze povaZzovat za beémpe Jak vyplyva z Tabulky 1,
pocty S. aureusbyly pasteraci také vyraZrsnizeny, avSak SEs \kierych vzorcich
mléka pastekmim teplotdm odolaly. #® mikrobiologickém vySedeni takovych vzonk
pasterovaného mléka I8/ aureusebyl zachycen,ipstoze by potravina bylaipinou
onemocgni z potravin s typickymi ffiznaky stafylokokové enterotoxikézy. \tipack
SEA a SEC byla pastem teplota v kombinaci s doboutgobni nedostatea ke
zniceni enterotoxinu. Problematikouigobeni vysokych teplot na SEC ve fosfatovém
pufru se zabyval Fung et al. jiz vroce 1973. Hdjjste i po 5 hodinovém {sobeni
teploty 80 °C byla u bakterii sledovana zbytkovd (80) serologicka aktivita.

SEB byl v naSem modelovém pokusu zcela inaktivgizapii pasobeni teploty 85 °C
po dobu 15 s.

Zavér

Vzhledem k moznému nebezperzniku alimentarnich intoxikaci apobenych SEs je
monitorovani vyskytuS. aureusa jeho enterotoxin dilezitym krokem pi kontrole
kvality a bezpeénosti potravin. Vysledky modelovych poKusikazaly, Ze stabilita
enterotoxiri zavisi hlave na teplo¢, case, ale i dalSich faktorech souvisejicich
s denaturaci toxinu. Velkou tepelnou stabilitu $era pokusu vykazovaly enterotoxiny
A a C, porgrn¢ termolabilni byl enterotoxin B, ktery byl inaktivan 15 sekundovym
zahrevem pii teplot 85 °C. Z vysledk prace vyplyva vyznam dostéteeho tepelného
oSeteni mléka, ale priorithse gedevsim musi zabranit kontaminaci vychozi suroviny.

Podékovani
Prace vznikla za finami podpory Vyzkumného zammu MSM 6215712402 Veterinarni aspekty
bezpénosti a kvality potravin a IGA 18/2012/FVHE.
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Determining sulphur dioxide levels in selected sanigs of South
Moravian wines

Pazout Vladimir, Starikova Lenka

Faculty of Veterinary Hygiene and Ecology, Univirsif Veterinarian and Pharmaceutical Sciences
Brno

Summary

This document concerns the levels of sulphur déofedind in selected South Moravian wines.
Several samples of red and white wines were amdyshile all samples were drawn from

wines readily available on the market. The amounsuphur dioxide in the samples was
determined by the Halkové et al. (2004) methodnhgusappropriate procedures and

calculations.

Keywords:wine; sulphur dioxide; levels

Introduction

Must and wine have been sulphurised since daysld)f whereby sulphur dioxide

removes oxygen from must and wine, preventing therayvorganisms who feed on

them from spreading. Which cannot be avoided witdenn wine-making methods, as
SO2 has both a reductive and conserving effect ast.nin optimum levels sulphur

dioxide positively affects a wine's bouquet and/dlar as it ages, stabilising it as well
(Patek, 1995).

Material and Methods

Determining Sulphur Dioxides Levels by the Halk@teal. (2004) Method

Sulphur dioxide was found in the samples, as wgshawus acid and bisulphite and
sulphitic anion, and bound to some organic compsuRkdee sulphur dioxide becomes
oxidised by iodine, but requires alkaline hydrosysibound.

Procedure: FREE sulphur dioxide

Pipette 50 ml of wine into a 500 ml conical flagsidaadd 3 ml of sulphuric acid (100 ml
96% + 900 ml distilled water), 1 ml chelating ag8n{30 g/l) solution of starch paste
and immediately titrate a solution of 0,02 M I12iubtue-violet in colour. Make note of

the consumption of V1.

Procedure: TOTAL amount of sulphur dioxide

Once we determine the amount of free sulphur dexidthe sample we add 8 ml 4 M
NaOH, seal the flask, mix and let sit for 5 minuté#hile stirring add 10 ml of diluted

sulphuric acid (100 ml 96% + 900 ml distilled watdmmediately titrate with 0,02 M

12 until blue-violet and make note of the consumptof V2. We add 20 ml of 4 M

NaOH, mix and let sit for 5 minutes, add 200 micofd distilled water and 30 ml of
diluted sulphuric acid (100 ml 96% + 900 ml of distl water). Immediately titrate

with 0,02 M 12 and make note of the consumptiolv8f

Calculation: free sulphur dioxide in mg/I
X1=0,64xV1x20=12,8xV1

Calculation: total amount of sulphur dioxide in ing/
X2=0,64x (V1+V2+V3)x20=12,8x (W V2 + V3)
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0,64......the amount of SO2 corresponding to 1,02 0/ 12
V1. amount of 0,02 M 12 consumed while titngt
V2........ amount of 0,02 M 12 consumed while titngt
V3........ amount of 0,02 M 12 consumed while titngt
20......... coefficient conversion to 1 @m

Required items:

- Erlenmeyer flask (500 ml), stopper

- 10 ml measuring cylinder

- pipettes : 50 ml, 20 ml, 10 ml, 5 ml, 1 ml
- 25 ml burette

- burette stand

Chemicals and solutions:

- 0,02 M 12

- 4 M NaOH

- diluted sulphuric acid — 100 ml 96% + 900 ml dietll water
- starch paste

- chelating agent 3

Results

Table 1: Amount of free and total sulphur dioxidrurid in wines available on the
market

White wine free S@ (mg/l) total SOz
(mg/l)
Veltlinské zelené,VelkéPavlovice 6,4 39,1
Muller, Palava 7,1 38,4
Veltlinské zelené, Dolni Dunajovice 10,3 32,7
Ryzlink rynsky, Dolni Dunajovice 12,8 41,0
Ryzlink vlassky, Dolni Dunajovice 8,9 53,4
Ryzlink vlassky,Velké Pavlovice 10,3 57,6
Red wine
Modry Portugal, Palava 12,8 142,7
Svatovavinecké, Palava 6,4 28,5
Frankovka, Rakvice 8,3 33,1
Svatovavinecké, Velké Pavlovice 7,7 29,2
Modry Portugal, Velké Pavlovice 8,3 32,7
Modry Portugal, Rakvice 7,0 32,0

Discussion
The purpose of this work was to assess the quality safeness of South Moravian
wines by measuring their content of total and sekphur dioxides.

Steidl (2002) stated that, from a technologicalnpmf view, we must pay special
attention to the sulphurisation of grape must. Bulioxide is presently irreplaceable
in the wine-making industry and there is no othgerd which could fully replace its
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effects on must. In the right amount sulphur diexidvourably affects an aging wine's
bouquet and flavour as well as its quality andistgb

Council regulation no. 479/2008 and EC Commissiegulation no. 606/2009 dictate
SO and liquid acid limits, since their total amoustimportant for health, for which
reasons wines found to contain levels beyond thesis should not make it to market.
For example, for still wines, red wines must notéhanore than 150 mg/l SQvhile
white wines and rosés must not have more than 2¢0 th the amount of residual
sugar is greater than 5 g/l the limits increas2® mg/| for red wines and 250 mg/I for
white wines and roses.

Conclusion

This work focuses on evaluating the quality of ®auoravian wines and their safety in

terms of content of sulphur dioxide, and reveaks @mount of their free and bound
forms. This amount is important for the wine's gyahnd consumer safety, whereby
the results prove that what is available on theketastoes meet legislative requirements.
Any differences are due to the different conditievi'en growing wine and the actual

wine production process. These wines have showrthiea sulphur dioxide content is

significantly higher than the set limits and sholédexamined further.
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Determination of anthocyanins in blue aleurone spees of wheat

Bartl Pavel, Tremlova Bohuslava, Ogadalova Martina

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

Summary

Anthocyanins are a group of naturally occurring pbic compounds which have many
beneficial effects for humans organisms. They Hsen detected in many species of fruit,
vegetable or cereal. The aim of this work was ttecteanthocyanin compounds in blue
aleurone species of wheat.

Keywords:blue wheat; anthocyanins; determination

Introduction

Anthocyanins belong to large group of phenolic coomas that is generally called
flavonoids (Konget al, 2003). Anthocyanins are the most widespread amy harge
group of plant pigments. They consist of sugar moa-sugar part. The non-sugar part
is called anthocyanidin (Figure 1) (Motohashi am¢taami, 2009).

The most important anthocyanidins are summarizethinle 1. Up to these days about
300 of different kinds of anthocyanins have beesnidied in various natural plants
(Velisek, 1999). Anthocyanins are the largest grofipvater-soluble natural pigments
which cause red, purple and blue colour of manyisgeof fruit, vegetable and even
grains of cereal. They are found in plants in thwenf of various glycosides which are
often formed with glucose, galactose, arabinosanriose a xylose (Horbowiet al,
2008). Cyanidin is the most frequent anthocyaniklifoodstuffs.

R1

Figure 1: Structure of anthocyanidins (VeliSek, 999

Table 1: Summary of the most widespread anthocyai(Andersen and Markham,
2007; Velisek, 1999)

Anthocyanidin R R, Rs R4 Rs Re R,
Cyanidin -OH -OH -H -OH -OH -H -OH
Delphinidin -OH -OH -OH -OH -OH -H -OH
Pelargonidin -H -OH -H -OH -OH -H -OH
Malvidin -OCH;, -OH -OCH  -OH -OH -H -OH
Peonidin -OCH -OH -H -OH -OH -H -OH
Petunidin -OH -OH -OCKH -OH -OH -H -OH
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The interest toward natural compounds is very siten especially in last years
and anthocyanins are on the top current researble. ain reason for research
of anthocyanin is the fact that these compounde® Isé&nong positive effects on human
health. Antioxidative effect belong among the mimsportant properties. It is much
stronger than antioxidative properties of vitamibend C. Furthermore, anthocynins
could play an important role in prevention of atselerosis and they have anti-
inflammatory and anti-cancer properties (Andersemd aMarkham, 2007, Naczk
and Shahidi, 2006). Anthocynins could also replagmthetics pigments in food
processing since these compounds represent arelws#dainative because they are one
of the largest group of natural pigments. Nowadagthocyanins are used as food
pigment. They are marked by abbreviation E163 overs of foodstuffs. The aim
of this work is quantitative determination of antiianins in blue aleurone wheat.

Material and Methods

The sample of blue aleurone wheat was species RJ&44t was cultivated from red
species of wheat. It is a species of wheat whigiotentially usable in food processing.
Extraction of anthocyanins from plant samples wagfgomed by straight extraction
of the sample with solvent (Andersen and Markha®®,72. In our case we used ethanol
and formic acid. Milled sample of blue aleurone atheas extracted in ratio 1:8 for one
hour of extraction on a laboratory shaker. The samyas centrifuge (4200g) and
supernatant was evaporated at 30 °C.

HPLC method was used for determination of anthocyanStationary phase was
column C18 (150.0 x 4.6 mm, 3i0n), mobile phase consisted of methanol and 4.5%
formic acid. The determination of anthocyanins weeceded at 520 nm.

Results and Discussion

Abdell-All and Hucl (2003) reported content of amtlyanins in blue aleurone wheat
to be about 105-09 mg/kg. We found out that thetesdnin our sample was

65.2 mg/kg. The difference of contents of anthoayaucan be influenced by presence
of others species of blue aleurone wheat and &lsoconcentration of anthocyanins
depends on climatic conditions where blue aleunoheat was grown. Generally it is

known that drier climatic conditions can result igher content of anthocyanins
in grains. The total quantity of anthocynins andamjity of particular anthocyanins

of blue aleurone wheat is summarized in Table 2.

Table 2: Individual and Total Anthocyanins in Blakurone Wheat
Content of Anthocyanins

Anthocyanins

(mg/ kg)
cyanidin 3-glucoside 22.23+£1.62
cyanidin 3-galactoside 7.13 £0.65
malvidin 3-glucoside 2.76 £0.43
peonidin 3-glucoside 6.33 £ 0.56
pelargonidin 3-glucoside 14.13£1.58
total unknown 12.62 £ 1.44
total 65.20 £ 1.25
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Five species of anthocynins were identified in sample of blue aleurone wheat.
Cyanidin 3-glycoside was found in the highest amaouimur samples. At the same time
it is the compound which is the one of the mostesmtead anthocyanins in nature.
Further anthocyanidin which was found in higher camtration is pelargonidin 3-
glucoside. Others unidentified and identified awcg@mins are present in lower
concentrations.

Conclusion

We found 65.20 £ 1.25 mg of anthocyanins per lgkdon of wheat in our samples
of blue aluerone wheat. Five various species di@minins were identified and we also
found other compounds based related to anthocyawinase structure have not been
evaluated yet.
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Nutritional value of selected legumes species

Rusnikova Lucie, Strakova Eva, Suchy Pavel

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

Summary

In the study was compared nutritional value of cielé legumes: soybean, field peas, broad
beans, and lupin. In these legumes we determinatecband quality of the oil. We focused
especially on the content of fatty acids. Fattydacvere divided into groups according to the
saturation. We monitored the total content of saited fatty acids (SFA), unsaturated fatty
acids (UFA), monounsaturated fatty acids (MUFA)d @olyunsaturated fatty acids (PUFA).
We also divided them to group3, -6, andw-9 fatty acids (FA). Legumes have a favorable
ratio of -3 FA:w-6 FA, especially lupin oil (1:4.3), which is in @rdance with ratio 1:5
recommended for human diet. Content of amino-ggitkg) in nitrogen substances of the lupin
seeds was evaluated. Lupin is an excellent sodrpeotein, but can be used as well as a source
of UFA.

Keywords:vegetable oilfatty acid; UFA;w-3, -6, w-9 FA; protein contenttupin

Introduction

The work is focused on nutritional properties oiested legume’s species. The main
usability of legumes in nutrition is for them higlantent of crude protein. However,
there is also a very positive fat composition, wihis very interesting in terms of
dietetics. Legumes contain little fat and are nawgn to obtain a fat in addition to
soybean seeds. Fat content in soybean seeds exfaedentent in other pulses.
KARAASLAN (2008) reviewed the fat content in soybean sebdstal90 g/kg. Thanks
to higher content of fat 70.4—75.5 g/kgH{GFALO et al.,2012) lupin differs from beans
and peas 15 g/kg ™POS-VEGA et al., 2010). An important measure for evaluabbn
fat is fatty acid (FA) ratio between saturatedyfatids (SFA) and unsaturated fatty
acids (UFA). Content of monounsaturated (MUFA) galyunsaturated fatty acids
(PUFA) preferably reflects about oil quality. PUFANtain essential fatty acids very
important with respect to human and animal nutiticn particular, the focus is on
adequate intake ab-3 FA and the ratian-3 FA:®-6 FA in the diet. The ratio 1.5 is
recommended. BAK et al. (2006) dealt with composition of lupin seedheir results
indicate that lupin oil is dietetically very godd/hen lupin is used, is necessary to take
into account the individual species and varietéedences. @IOFALO et al. (2012)
confirm this in their studyL. angustifoliusshowed the highest content of SFA dnd
luteusshowed the highest levels @6 PUFA. The data obtained suggdstsalbusas
the most interesting lupin species for aiding thepdivestock food chain anld. luteus

as a promising crop due to its high nutritive gddr the Mediterranean environmeit.
albus had the highesb-3 FA:»-6 FA PUFA ratio. Differences between lupin species
are also evident in the content and compositiorcroide protein (CP). The most
satisfactory in terms of human and livestock natnitmarked 8JAK et al. (2006)L.
albus WoobD and FEARON (2009) refer to lupin and field peas novel feems$ncrease
levels of beneficial UFA in productsederNy et al. (2010) examined the CP content
and content of 17 amino acids in seedk.dlbus L. angustifoliusandL. luteus.
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Material and Methods

The aim of this work was on its own analyzes to para dietary and nutritional quality
of oil seeds in selected major legumes in the CzZeepublic. The material to be
analyzed consisted of whole seeds of species dreéow were usedSoybean(Soja
hispida) field peas(Pisum sativurj broad bean(Faba beai), andlupin (Lupinussp),
respectively. Fat content was determined by Soxhkthod. Fatty acids were detected
by gas chromatography analyzer GAS Chromatograph2@® (SHIMADZU). In
lupin seeds, we also focused on evaluating theeobmif crude protein and amino acid
composition. To determine crude protein, we usedntethod according to Kjeldahl
(Nx5,7). In addition, we determined the amino amdtent (g/kg) (AAA INGOS 400).

Results and Discussion

For each species of legume was fat content in eealllated. Data are expressed on a
dry matter basis (DM). The highest fat content wg®orted in soybean seeds (216.0
g/kg), it was higher than reported AiKAASLAN, 2008), followed by lupin (67.2 g/kg)
with a lower value than reported HOFALO et al., 2012), to field peas (7.4 g/kg) and
broad bean (4.8 g/kg), value lower than reportedvf®s-VEGA et al., 2010). The
results of contents of individual groups of fatwyids, expressed in g/100 g of oil, are
shown in figures 1-3. Figure 1 shows sums of SFA @RA. The individual oils are
very similar in low representation of SFA and hgloportion of UFA that corresponds
with the results (SAK et al., 2006). Lupin oil contains on average appnately the
same amount of MUFA and PUFA. That is significaiffedence from other oils, as
documented in Figure 2. Soybean, field peas anddob@an oils have higher values of
PUFA than MUFA.

UFA and SFA content in g/100 g oil PUFA and MUFA content (g/100 g oil)
BUFA SFA HPUFA MUFA
84,7 61,6
502 68,3 65,8 o 50,1 47,2 443 49 3
| BN BN N EEE FE EE RN
Soybean Field peas Fababean  Lupin Soybean Field peas Fababean  Lupin

Fig. 1. Content of SFA and UFA in oils Fig. 2. Cemt of MUFA and PUFA in oils

The greatest qualitative differences can be obsenverarious oils for distribution by
the FA groupw-3, -6, andw-9 FA, as shown in Figure 3.

Omega3, 6 and 9 contentin g/100 g oil

WOmega9 Omegab WOmega3

52,9
37,9 43,2 40,3 36,0

18,6 8.8 18,2 121 18,5 41 8.4

Soybean Field peas Fababean Lupin

Fig. 3. Content of»>-3 FA, -6 FA, andw-9 FA in oils

According this dealing legumes can be evaluatedtipely. Especially the lupin oil,
where the ratian-3:0-6 reaches 1:4,3. The ratio 1:5 is recommended s&stable in
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human nutrition. Following fatty acid predominatelupin oil: oleic acid fromw-9 FA,
linoleic acid fromw-6 FA anda-linolenic acid fromw-3 FA.

If we look for lupin as an alternative to soybedupin brings us the best results
compared to both broad bean and field peas indbesament of dietary fatty acids, but
also in the content of CP, which is primarily use. {CP content of lupin is from all
selected legume the highest (344.3 g/kg), folloWwgdoybean (323.4 g/kg), broad bean
(293.1 g/kg) and peas (207.7 g/kg). Content of anaicids in crude protein of lupin is
in the total 310.7 g/kg, indicating a large prommrtof protein in CP. Thanks to the
advantageous dietary properties of lupin it shdaglanore included in feeding rations in
the future, as recognized bydd/D and FEARON (2009).

Conclusion

The results of analyzes can be concluded thateiipentes oils are suitable dietetic oils
in human and animal nutrition. In terms of the odietweeny-3 andw-6 FA are even
better than some used oil of oil crops. Specificalupin oil, despite the higher
proportion of SFA, contains balanced proportionanadfividual fatty acids as well as
MUFA and PUFA ratio, and appropriate representatiberach groum-3 FA, -6 FA
andw-9 FA. Lupin is appropriate with respect to fat wort. Its content is the highest
compared with peas and broad bean. Another lupuarddge is high proportion of
crude protein represented by quality amino acidsvéver, care must be taken on the
choice of species and varieties, because the thaaViresults of CP, amino acids and
fatty acids are different. With proper choice oésies and varieties of lupin, it is a good
source of crude protein, but also fatty acids ie torrect proportion. Mentioned
characteristics allow the use of lupin in the dietl replacing it partially soybean.
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Prikaz sojového proteinu fluoresce#ni mikroskopii
Detection of soy protein by fluorescent microscopy

Talandova Michaela, Pospiech Matej, Tremlova Bohuakha

Fakulta veterinarni hygieny a ekologie, Veterindrfarmaceuticka univerzita Brno

Summary

Immunohistochemistry method by ABC (avidin-biotmplex) was verified. It is a three-stage
indirect method, based on formation of the strangviersible bonds between biotin and avidin.
Avidin is a protein of egg white and biotin is &éawmnin H. Fluorochromes like FITC, Texas Red,
AMCA and Fluorescein streptavidin were used fowadization of location of antibodies
bounded to the antigen. Developed methodology ested on pure soybean protein, which is
among the major food allergens.

Keywords:allergy; fluorescent IHC; fluorochromes

Uvod

Sojoveé bilkoviny jsou Siroce pouzivany po celénit&wiky jejich vyzivové hodnet
funkénim vlastnostem nizkym néklaeh na gstovani a snadnou vyuZitelnost pro
technologické zpracovani, coz umaje pouZziti sojové bilkoviny v cel&adc
potravin&skych vyrobki. (Sazand Marina, 2007). Na druhou stranu je vSak soja spolu
s kravskym mlékem, vejci, pSenici, araSidyeahy, rybami, korySi a #kkysi
odpowdna za pblizné¢ 90 % potravinovych alergii a pattaké mezi potraviny
zpasobujici anafylaxi (Sicherer and Sampson, 2000)aRimove alergie postihuji az
2,5 % dosplé populace a 6 az 8 %td do 3 let ¥ku, u nichz mohou byt spojeny s
morbiditou a mortalitou (Bock, 1987). Alergické kea na potraviny jsou u citlivych
jedinal zprostedkovany imunitnim systémem a jsou obvykle inicioydroteiny.
Dosud bylo v sgji nalezeno 21 alergennich bilkgWfilson et al, 2005). T z nich a to
bilkovina Gly m Bd 60 kDa, Gly m Bd 30 kDa a Gly Bd 28 kDa, jsou hlavnimi
sojovymi alergennimi proteiny (Ogaved al 2000). Alergie na séjové boby a sojové
produkty byla dlouhou dobu poda®sana. Séjova bilkovina byla zavda do stravy jiz
malych dti a byla pouzivana jako standardni kojenecka a/Zivato praxe je dnes
znemo#ovana skuténosti, Ze séja jeazena meziiezité potravinové alergeny. Podle
smernice Evropské unie 2000/13/EBwsi byt potravinégké vyrobky obsahujici
bilkoviny soji ozngeny za delem ochrany alergickych spebitele. Navzdory platné
legislatiw, vSak nfize byt sOja bez@né piitomna v potravinach a to préstnictvim
mnoha cest, protoZe potraviaka vyroba je stale sloZj§i a v ramci jednoho t&eni je
vyrakeno vice vyrobk. Pak je mozny vyskyt alergenu v potraviv dasledku
nespravného ozmtani potraviny, nespravné manipulaceiiz&vé kontaminacei
nedostaténych nebo netinnych sanitanich acisticich postup (Jackson, 2009). Jako
preventivni opdeni tedy vyrobci potravintasto umiguji na obal potravindkych
vyrobki upozorrni, Ze vyrobek "rize obsahovat" dity alergen. Takto je vSak z&ae
omezena Skala potravifskych produki vhodnych pro alergické sgebitele. Je tedy
nejen v zajmu alergického spebitele, ale také v ekonomickém zajmu vyrobce
potraviny, aby byla zatiena nefitomnost alergeihv potravinach. Proto jsou nezbytné
analytické nastroje pro spolehlivou afepnou detekci a kvantifikaci alergen
v potravinach (Schubert-Ullrickt al, 2009).
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Material a metodika

Metodou ptikazu byla zvolena fluoresc&m imunohistochemie. VyS@ivanym
materialem byl ¢isty soOjovy protein. K pikazu KiZzové reakce s n&gsEjSim
potravinovym alergenem byla pouzitaé&asdjové bilkoviny s pSefriou v pongru 1:1.
Vzorky byly pripraveny technikou parafinovydezi. Pro kazdy vzorek bylifpraven 1
blocek, z hoZ bylo gipraveno 24 nahodnvybranychiezi tlouf’ky 5 um z kazdého
blocku s prokrajovanim 50 um. Vlastni zpracovani bylodiwodu gizpasobeni
prostedi pro usgdSnou vazbu antigen — protilatka zahajeno odparadfinon fezi a
sestupnou alkoholovotadou byly vzorky pevedeny do vodniho prdstli. Pro vlastni
vySeteni byla zvolena metoda avidin biotin komplexu (AB®lokace endogenni
peroxidazy byla provedena 3% roztokem peroxidu kwodi PBS. Blokace nespecifické
vazby byla provedena pomoci Goat diulent normah & dobu 30 minut vedeni
3:200. Po té byla ngezy aplikovana biotinylovana primarni protilatkaissoya (Sigma
Aldrich) v fedeni 1:500 a po ni protilatka sekundaredend 3:200. Néasledovala
aplikace fluorochrorin Fluorochromy byly pouzitytyti a to FITC gedéni 1:250),
Texas Red, AMCA a Fluorescein streptavidin (vSechegny 1:200). Kazdy
z fluorochrontt byl aplikovan na Gezi pro ¢istou séjovou bilkovinu a na &z pro
smes bilkoviny séjové a pSefnié. Jako montovaci médium bylo pouZzito Vectashield
mounting medium fluorescence. Nasledovalo w8t pomoci fluoresceniho
mikroskopu Leica type-11307072057/BZ:09 a dale apvani programem Leica IM 50
na pracovisti AVCR Brno.

Obrazek 1: Sojovy a pSeniy protein obarveny Fluoresceinem¢®Beni 100x

Vysledky a diskuse

Fluorescetini imunohistochemickou metodou bylo vy&eto celkem 24ez ¢istého
sojového proteinu a 2#z1 smesnych vzork sdje s pSetdnou bilkovinou v poréru
1:1. Tyto postupy jsou zaloZzeny na reakci mezigaeem a fisluSnou znénou
protilatkou. Navazani zkané protilatky bylo hodnoceno ve fluorestim
mikroskopu s fislusnym filtrem. Pro fluorochromy FITC a Fluorescstreptavidin byl
pouzit filtr zeleny, pro Texas Rederveny a pro fluorescein AMCA modry filtr
(Biocompare, 2005). VyS&tni bylo zaloZzeno na vytveni fluorescetniho zbarveni,
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které signalizuje pozitivni reakci antigenu s gétkiou. Pfikaz sojové bilkoviny byl

pozitivni jak ve vzorcich, kde bylafippmna pouzecista sojova bilkovina tak ve
vzorcich smisi soOjové a pSetmé bilkoviny, ve kterych pSama bilkovina

fluoreskovala velice slana rozdil od bilkoviny séjové. Ve ssnych preparatech bylo
také mozné odliSenét¢hto dvou bilkovin na zakl&dejich morfologické struktury, kdy
séjova bilkovina ma charakteristicky tvar prsteritgmh, pog. srpovitych az

kruhovitych c¢astic (Horn, 1987) a naopak protein ps$agi ma tvar houbovity
(Luk&SkovéRez&ovaet al, 2011) viz obrazek 1.

Zavér

Alergeny gedstavuji zavazny zdravotni problém a proto je &ygjich spravna detekce.
Analytické metody vhodné pro detekci alerjenusi mit vysokou citlivost, spedaifiost

a dostaténou robustnost. Jednou &lhto metod by mohla byt fluoresaeri
imunohistochemie. Pomoci této metody jsme na zéklaialniho barevného odliSeni
od pozadi a znalosti morfologické struktury bylhepni detekovat séjovy protein ve
smeési s proteinem pSefnym, ¢imz byl prokdzan spravny vybprotilatek. Pro pouZiti
této metody v praxi je vSak nutné testovani tétooohe na modelovych vzorcich a na
findlnich potravinach.
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of two ROSS 308 and COBB 500 hybrids at the end
of the fattening period
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Summary

The objective of the study was to investigate vemnethere are differences in growth
performance and chemical body composition of tw&8@nd COBB hybrid combinations of
chickens at the end of the fattening period at 4%sdof age. Chickens of the hybrid
combination ROSS showed statistically highly sicgnittly (P < 0.01) and significantly (X
0.05) higher mean live body weight as comparecheo@OBB chickens during the fattening
period, which demonstrates their higher growth perfance. Except for days 1 — 5 during
which lower conversion of feed mixture in COBB kéits was observed, the conversion of feed
mixture during the total fattening period was altnesmparable. Regarding the monitored
parameters of chemical composition and energy valfiechickens™ bodies (dry matter,
nitrogenous substances - NS, fat, ash, Ca, P, Miggaoss energy), higher mean values of NS
and Mg (statistically highly significant differende < 0.01) and of Ca (statistically significant
difference, P<0.05) were observed in COBB chickens in comparisd®OSS chickens.

Key words:fattening chickens; body weight development; cantérdry matter; nitrogenous
substances; fat; ash; Ca; P; Mg and gross energghidkens” bodies

Introduction

Nowadays, there is a lack of scientific informatiom chemical body composition of

chickens during their fattening. Most of the stgdmesent chemical composition or
energy content only in those parts of bodies thmtansumed, especially in muscles, or
authors compare differences in individual typesmafscles such as breast and thigh.
Chemical composition of muscles is discussed inlipations such as Suchy et al.

(2002), in which authors conclude that breast neusaln be characterized by higher
protein content (22.5 — 22.7 %), higher dry mattantent (25.8 — 26.0 %) and lower fat
content (2.1 — 2.5 %). On the contrary, thigh maigen be characterized by higher dry
matter content (28.5 — 28.6 %) and fat (8.9 — 9)3 Yhe chemical composition of

whole body is presented by Mavromichalis et alO®0The authors present the content
of dry matter 31.3 %, protein 19.3 % and lipidsazfel 30 %. Especially the fat content
is very variable as it depends on many factors sschge, sex and anatomical origin of
the meat (Klima, 1996). As MatuSoéuva (1986) shows, in poultry, more fat is
contained in thigh muscle than in breast musclecofding to Simeonovova (1999),

thigh muscles contain more fat. Matugmxia (1986) showed statistically significant
negative correlation between fat and protein cdritethe muscles.

Material and Methods

The objective of the presented study was to ingasti whether there are differences in
growth performance, conversion of feed mixture,nsital composition and energy
value of bodies of chickens of two world’s most artpnt hybrids ROSS and COBB.
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The experiment was performed at the experimentatedded animal house at the

Department of Animal Nutrition, University of Veteary and Pharmaceutical Sciences
Brno. ROSS 308 and COBB 500 chickens were dividéd two groups. Each group

included 300 chickens, 150 hens and 150 cockehelshe course of the fattening

period, chickens of both sexes were given idenfieadl mixtures BR1, BR2 and BR3.

Chickens were weighed during the fattening periiber &ach 5 days (days 5, 9, 15, 20,
25, 30, 35 and 40) and the mean live weight ofla@ms in individual stages of fattening

was calculated. On day 40 of the fattening (fattgntermination), 40 chickens

randomly selected from each group were killed a2#hours of fasting. Their bodies

were completely homogenized in the cutter, the hggmser was weighed and dried
and after drying, it was ground to the form appiater for further analysis. Within the

experiment, we determined dry matter content, cdré nitrogenous substances (N X
6.25), contents of fat, ash, Ca, P, Mg and groesgsn(GE) in the homogenate samples.
The acquired results were processed using thetstatiprogramme Unistat CZ, version
5.6 for Excel, in which we evaluated mean values @eir differences using multiple

comparisons by Tukey’s HSD, at the level of sigaificeP < 0.01 and® < 0.05.

Results and Discussion

Results of the experiment show (Figure 1) that la@mns of the ROSS hybrid
combination have statistically highly significant{i? < 0.01) and significantly (K
0.05) higher weight, at the same rearing conditeoms level of nutrition, in comparison
to COBB chickens.

3,00 +

A
2,50 - 2,40%, 210
2,00 - 1.90%) g3v
2 1,50 - 145" 300
1,12% o78
1,00 -+
0,660,638
0,50 A 0,38%,358
A B
0,05~ 0,048 0,074 0,07° 0.15%0,14
0,00 T T T T

1. den 5. den 9. den 15. den 20.den 25.den 30.den 35.den 40.den

\ O ROSS m COBB \

Figure 1: Development of live weight in broiler ckeéns of two hybrid combinations
COBB and ROSS (AB R 0.01, Ab P< 0.05)

Higher mean live weight of ROSS chickens duringfdteening also demonstrates their
higher growth performance in comparison to chickenSOBB hybrid combination.

As documented by Table 1, the found values of Vinsght were reached at the non-
significantly different conversion of feed mixtusetween the hybrid combinations. The
exception was only the period until 5 days of agemvCOBB chickens showed lower
conversion in comparison to ROSS chickens.
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Table 1: Conversion of feed mixture during theemimg in two hybrid combinations of
chickens — ROSS and COBB

Days | Days | Days | Days | Days | Days | Days | Days
1-9 1-5 1-15 1-20 1-26 1-30 1-35 1-40
ROSS 1449 1458 1499 1587 1680 1.750 1.856 314
COBB 1446 | 1.311] 1527 1606 1696 1764 1856 .93

It results from the chemical analyses (Table 2) bwaly of COBB chickens has highly
significantly (P< 0.01) higher content of nitrogenous substanceg @8 magnesium
(Mg) and significantly higher (R 0.05) calcium content (Ca). In other parameters of
chemical body composition including gross energyE)XGstatistically significant
differences were not found between the tested dgbri

Table 2: Differences in mean values of chemical mposition and energy value in
bodies of two hybrid combinations of chickens — FEBO&hd COBB (SD-standard
deviation, AB P< 0.01, Ab P<0.05)

Dry | Nitrogenous
Group matter | substances Fat Ash Ca P Mg GE
ROSS | 376.54 | 170.04 | 165.01| 23.21 6.09] 5.49 | 0.23 | 10.77

SD +20.714 +0.329 | +20.4811.935/+0.378|+6.472|+0.027| +0.907
COBB 378.21 177.79 | 167.18| 22.83 6.26| 4.18 | 0.27 | 10.84
SD +15.639| +10.285 | +18.28%2.188|+0.294( +0.408| +0.050| +0.672

It follows from the results of chemical composititimat in comparison to muscles as
shown by Suchy et al. (2002), it contains lessginst (NS) and more fat, at higher dry
matter content. Our results correspond rather ¢octiemical values for total body as
presented by Mavromichalis et al. (2000).
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Rozdil v chemickém sloZeni prsni a stehenni svalayiorebice chukar
(Alectoris chukay

The difference in the chemical composition of breasnd thigh muscle
of chukar partridge (Alectoris chukai)

1Jiizl Radovan,?Rusnikovéa Lucie,'Suchy Pavel ?Strakova Eva

Ystav zootechniky a zoohygieny, FVHE, VFU Brno
?Ustav vyzivy zvat, FVHE, VFU Brno

Summary

The aim of our study was to evaluate the chemigadposition as regards the breast and thigh
muscle of chukar partridge (Alectoris chukar) underttensive fattening conditions. In
experimental animals, we first watched their liveght within 90 days of fattening for a total of
60 experimental animals (hens and roosters). Averadues of live weight were increasing in
the course of fattening; no large growth was re@ardowards its end whereas the live weight
in the 9¢' day of age reached 0.452 kg.In the"9fay of age after the fattening was
finished, 30 subjects were selected to monitoc#reass yield. Regarding the obtained samples
of breast and thigh muscles, it was performed arnib& analysis which showed a statistically
very significant difference (R 0.01) between the breast and thigh muscle, spaliifias for
the following analyzed indicators: crude proteiaf,fash, gross energy. The calcium content
demonstrated a significant difference<R®.05). These results were compared with outcomes
available in literature. Due to the lack of pubkghwork on the chemical analysis of partridge
meat, we compared the results also with studiesesdthg the chemical composition of meat
from broiler chickens and pheasants.

Keywords:meat; intensive fattening; chemical analysis; feaed game

Uvod

Cilem nasi prace bylo stanovit chemické sloZenianmaisbice chukar a popsat rozdily
mezi prsni a stehenni svalovinou. V nasich podndml@ebice nepét mezi tradéng
odchovavanou pernatou&y jako je tomu u bazanta, stéjtak neni zaveden intenzivni
vykrm orebic, podobny vykrmu brojlerovych iai. Orebice jsou chovany pouze
k zajmovym @elim a i vyzkum v oblasti odchovu a vykrmu je ve sr@wns jinymi
druhy pernaté zZfe omezeny, &oli zajem o maso orebic k lidské spak stoupa
(Gulsen et al., 2010). Vykrmem orebic se zaby&olik autor, jejich prace jsou vSak
zamsieny redevsim na slozeni krmné &n(Cufadar et al., 2010; Ozek 2006). Existuji
ale prace, hodnotici obsah mastnych kyselin veosiral orebic (Gulsen et al., 2010).
Zanxiili jsme se tedy na srovnani chemického sloZzeni amasebic s masem
brojlerovych a bazantich kat. SloZeni prsni a stehenni svaloviny u brojlecbvikuat

se od sebe liSi. Prsni svalovina obsahuje vice émalproteinu (CP), popelovin a
fosforu a méa susiny, tuku a vapniku oproti svalow¥istehenni (Suchy et al., 2002).
Prsni i stehenni svalovina baZzanta obsahuje vica foBforu, mé&tuku a vapniku nez

u brojlerovych kiat (Veterek et al., 2005). Obsah hrubé energie (BE) vigrstehenni
svalovirg je nejnizSi u orebice, nasleduje bazant a nejeldsddnot BE bylo dosazeno
u brojlera. U vSech druhbyly zjiS€ny vysSi hodnoty BE u stehenni svaloviny (Vitula
et al., 2011).
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Material a metodika

Jako material slouzily vzorky masa orebic, a tokkéte stehenni a prsni svalovina.
Tyto vzorky pochazely z biologického pokusu, real@aného vroce 2010
v experimentalni staji Ustavu vyzivy, zootechniky zmohygieny, Veterinarni a
farmaceutické univerzity Brno. Zminy pokus byl zaloZzen na 90 dennim intenzivnim
vykrmu 60 jediné (slepiky i kohoutci) orebice chukar. Pokusnaiaté byla krmena
kompletnimi krmnymi sismi, které jsou komen¢ dostupné k vykrmu brojlerovych
kurat. Od 1. do do 20. dneku byla pouZita krmna sés (KS) BR 1 ve sloZeni suSiny:
dusikaté latky (NL) 235,4 g.Kg tuk 47,8 g.kd, popel 58,9 g.k§, ME 13,6 MJ.kd-
Od 20. do 81. dne&ku byla pouZita KS BR 2 ve sloZeni susiny: NL 24d.Rg", tuk
100,1 g.kg', popel 62,0 g.kg, ME 15,3 MJ.kg. Od 81. do 90. dne KS BR 3 ve sloZeni
susiny: NL 245,8 g.kg, tuk 112,0 g.kd, popel 63,6 g.k§, ME 15,5 MJ.kg. Orebice
byly krmeny ad libitum a vSechny typy KS byly gréowané. Bhem pokusu nedoslo
k Ghynu. V ptibéhu vykrmu byla u pokusnych zeat sledovana Zzivd hmotnost. V 90.
dnu wku bylo vybrano 30 jediric u kterych byly sledovany vybrané ukazatele pesni
stehenni svaloviny. Viwodni hmo# vzorku byla sledovana susina (gigv susis
vzorku byly nasledqsledovany tyto parametry: CP (gRgtuk (g.kg"), popel (g.kd),
vapnik (g.kg), fosfor (g.kg"), hacik (g.kg"), spalné teplo BE (MJ.KY. Po stanoveni
piedsusiny a susSiny v suSérhyl vzorek homogenizovan a naslédrodroben dalsim
analyzdm. Obsah dusiku byl stanoven dle Kjeldahalgistroji Blichi Kjeldahl (Btichi).
Vynasobenim faktorem 6,25 jsme vyiidobsah CP ve vzorku (g.KY. Tuk byl
stanoven fstrojem ANKOM™*° Fat Analyzer (firma O.K. Servis BioPro). Popek@.

) byl stanoven vazkavpo zpopelani pii 550 °C v Muflové peci za ipdepsanych
podminek. Vapnik, hoik a fosfor (g.kd) byly stanoveny z popela vzorku. Vapnik a
hoi¢ik vyluhovanim a naslednou titraci, fosfor na spgfktometru HELIOSa (firma
Fisher Stientific, spol. s.r.o0.). Spalné teplo bgiéieno na kalorimetru AC 500 (firma
Leco s.r.o. Plz®). Bylo provedeno statistické hodnoceni vysledkemické analyzy
pomoci programu Unistat (5.6 for Excel).

Vysledky

Provedena chemickd analyza ukazala statisticky oeysqyznamny rozdil (R 0.01)
mezi prsni a stehenni svalovinou a to konkrédro tyto sledované parametry: susinu,
CP, tuk, popel, BE. Byl prokazan statisticky vyzmgnrozdil (P< 0.05) v obsahu
vapniku. V obsahu fosforu a ifétku nebyly prokazany statisticky vyznamné rozdily.
Prsni svalovina obsahovala vice susSiny, CP a vapidtehenni svalovina obsahovala
vice tuku, popela, fosforu a BEfiRporovnavani s udaji v literate, které se tykaji
chemického sloZzeni masa brojlerovychidty je patrny rozdil zejména v obsahu CP.
Maso orebic obsahuje v prsni i stehenni svatomensi mnozstvi tuku a fosforu a vyssi
mnozstvi vapniku a CP. Stehenni svalovina orebgalobje vice CP neZz stehenni
svalovina bazanta.

Zaveér

Z vysledki vyplyva rozdil v chemickém sloZzeni prsni a steliesmaloviny. Za
hodnotrjSi partii JOT orebic by se dala povazovat prsrl®yina, ktera stefhjako
prsni svalovina brojlera nebo bazanta obsahujei wp$®Zstvi CP a méntuku, nez
svalovina stehenni. Tento fakadi maso orebic mezi nuiré certné maso pernaté

zwete. Vysledky jsou o to zajimajéi, Ze nebylo pouZzito specialnich krmnychésirpro
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orebice, ani Slechtitelskych metod ke zlepSentijgery€znosti a kvality masa, orebice
byly pouze krmeny v intenzivnich podminkéach.

Podékovani
Studie byla finatin¢ podpdena projektem IGA 78/2011/FVHE.
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A comparison of the chemical composition of dry maer of breast and
thigh muscles in fattened pheasant males and female
at the age of 90 days
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Summary

The article deals with a comparison of the chemaa@hposition of dry matter of breast and
thigh muscles in common pheasant (Phasianus celshig males and females at the age of 90
days with orientation to the content of nitroges@ances, fat, ash, calcium (Ca), phophorus
(P) and magnesium (Mg).

Keywords:pheasant; breast and thigh muscles; chemical caitipo

Introduction

Meat belongs to the important foodstuff, its conption in 2010 in the Czech Republic
was 75.9 kg meat on the bone per one residazsky statisticky fad, 2012). However,
consumers are still more interested in the qualitthe meat. According to the dietetic
point of view it is possible to say that becausehigher amount of proteins, lower
amount of fat (Strakova et al., 2010) and higheroamh of essential fatty acids
(Adamski et al., 2006, Uherova et al.,, 1992) thegdant meat has higher nutritive
value in comparison to the meat of broiler chicken

These days the pheasant meat is possible to getiakyp from pheasants, which were
reared on farms. Under intensive fattening pheaseem achieve approximately 90 %
of final weight of adult animal during 90 days,dase that they are fed by common feed
mixture for broiler chicken, their average dailyigig gain is in range of 0.004 — 0.013
kg/day (Strakova et al., 2005). The dressing peagenin 12-week-old pheasant males
(on the weight of 937 g) is approximately 72.6 % am pheasant females 71.6 % (on
the weight of 710 gfAdamski et al., 2006). However, Tucak et al.(20&ort that the
guality of the meat of pheasants kept in aviargs lbwer biological value than meat of
pheasants grown in nature, respectively this maatlbwer weight, lower content of
proteins, water, calcium and it is higher in fat.

Composition of muscles is influenced by lots oftéas, especially by animal species,
function of muscles, its work and placement, arsb dy nutrition (Steinhauserova |,
Steinhauser L, 2000). Many auth@@ordevi et al., 2010, Sage et al., 2002, Ohlsson et
al., 2001) in their studies monitored the influentaifferent amounts of crude protein
in a pheasant diet on their growth and higher pgton weight. But these works are
concerned only in one nutrient. Complete nutritlosmad energy requirements during
time period of pheasant growing are still not espesl by current feed mixtures.
Determination of exact nutritional requirementspbieasant can be achieved on the
basis of complete knowledges of chemical compositib whole pheasant body. The
aim of this study is a presentation of partial lsswhich will be used for completing
of the chemical composition of whole pheasant badlying its ontogenetic
development.
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Material and Methods

In total, dry matters of breast and thigh musctemf80 common pheasant at the age of
90 days, i. e. 40 females and 40 males, were athlyghey were housed on a deep
bedding in an approved experimental enclosure gegdistable with air conditioning,
light and temperature controls and with controlted-hygienic and feeding regimens at
the Institute of Animal Nutrition.

Each sample was analysed on the content of crudeiprby Kjehldal method
(multiplied with a coeficient of 6.24, using the &u analyser, Centec automatika, spol.
s. 1. 0.), the content of fat (using petrolethetraotion and Ankont'*° Fat Analyzer
(O.K. SERVIS BioPro)), the content of ash (by wemghthe residue after burning at
550 °C), the content of calcium (Ca), phosphorysalfPhagnesium (Mg) (by burning
and infusing and by subsequent titration). To reachigher state of objectivity, all
results of analysed parameters are expresed imdtter (g.kg) of sample. The dry
matter was determinated by drying the sample ats123C to the constant weight.

Results and Discussion

Dry matter of breast and thigh muscles of commoeaghnt is composed mainly from
nitrogen substances, fat, ash and minerals. Iovid@lfrom the results, presented in
Tables 1 and 2, that there are significant diffeesnamong contents of chemical
substances in males and females. In dry matter rehsb muscles in males is
significantly higher amount of crude protein, atigher amount of fat and ash, on the
contrary there is lower amount of calcium, phospeoand magnesium compared to
females.

Table 1:Chemicalcomposition of dry matter of breast muscles in ghaafemales and
males at the age of 90 days

(9.kgh) n Crude | Fat Ash Ca P Mg
protein

Females 40 930.57 | 29.58 45.61 0.67 10.16 1.56
+26.839| £24507| +1.401 | +0.166 | *0.367 +0.202

Males 40 937.23 | 29.92 | 45.78 0.57 9.72 151
+25.732| £20.570| +1.243 | +0.066 | +0.370 | +0.141

Table 2:Chemicalcomposition of dry matter of thigh muscles in ptademales and
males at the age of 90 days

(9.kgh) n Crude Fat Ash Ca P Mg
protein

Females 40 781.80 | 163.74 | 46.52 1.28 9.31 1.63
+53.853 | £56.035 | +3.537 | +0.174 | +0.648 +0.203

Males 40 810.07 | 140.71 | 48.97 1.32 9.23 1.56
+80.856 | £84.808 | +5.512 | +£0.172 + 0.905 +0.243

Dry matter of thigh muscles in males is signifi¢artigher in the amount of crude
protein, ash and calcium, on the contrary theiggaificantly lower amount of fat and
also lower amount of phosphorus and magnesium. I&infindings in differences
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among contents of chemical substances in breasthagidl muscles in pheasant males
and females at the age of 90 days were also repdiyeveerek et al. (2005).

Conclusion

On the basis of the results of chemical analysisnoécles from pheasant males and
females can be concluded that they are signifiadifgrences in their chemical
composition. These findings can be used in an dktgrof knowledges about chemical
composition of the whole pheasant body and cantitised in better specification of
nutrition requirements of pheasant poults duriregrtgrowing period.
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Summary
The aim of the study was to evaluate the effedpd#seed and soybean diets of dairy cows on
changes in milk fatty acid profile.

Keywords:fatty acids; milk; dairy cows

Introduction

Nutrition of dairy cows besides other factors digantly contributes to changes in the
composition biological value, sensory and techniclgoroperties of milk. Therefore,
not only the content of individual nutrients in ttaion, but also the type of feed given,
its quality and feeding technique affects the cositpm and quality of milk. The
proportion of milk constituents is not constang targest changes are occurring in milk
fat content (lllek, 1998). Milk fat usually contaira high proportion of saturated fatty
acids (SFA, 70-75%), largely as a consequence ofolrial biohydrogenation in the
rumen, monounsaturated fatty acids (MUFA; 20-25%) asmall amounts of
polyunsaturated fatty acids (PUFA; 5%), (Lock amih§field, 2004).

Currently, there is customer demand for unsaturdétty acids (UFA), which are
considered healthier than saturated fatty acidstt&se reasons, there is also an effort
to influence the profile of fatty acids (FAs) inlkfat. Soybean and rapeseed oils are
commonly partially hydrogenated for use in comnarcirying to decrease
susceptibility to oxidative degradation. (Sand2@€0).

Material and Methods

The experiment was carried out on four high-yiejdiactating Holstein cows that were
divided into 2 groups with similar milk yield. Theontrol group of animals was fed a
diet based on extruded rapecake (C) while the @xpatal group of animals was fed a
diet based on extruded full-fat soya (S). The expent was carried out in the form of a
cross-over design and was divided into 2 periodsdoflays. Each period consisted of a
11-d preliminary period and a 3-d experimental queriCows were fed individually
twice daily (6.30 and 16.30 tgd libitum Cows were milked twice a day (7.00 and
17.00 h). Milk yield was recorded at each milkiiguring the experimental period,
samples of milk were taken at each milking for deieation of basic constituents
using infrared analyser (Bentley Instruments 2@¥nhtley Instruments Inc., USA).

FA profile was determined as follows: extractedknidt (50-60 mg) was dissolved in
isooctane and homogenised in ultrasound. Afteathdtion of sodium methanolate the
mixture was heated under a reverse cooler. FA wadeased in the form of fatty acid
methyl esters (FAMES) which were separated usimgas chromatograph HP 4890D
(Hewlett-Packard, USA) with capillary column DB—230 m x 0.25 mm x 0.2hm).
FAMEs were detected with the flame ionisation dete@ID) and identified according
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to the retention times using external standard$atty acids Supelco 37 component
FAME Mix (Supelco, USA). For a list of determineattly acids see Table 3.

Table 1: Composition of diet (g/kg, dry matter Issi

Components C S
Maize silage o/kg 508 508
Lucerne hay a/kg 92 92
Supplemental mixture R a/kg 400 200
Supplemental mixture S g/kg 200
Composition of supplemental mixtures
Barley a/kg 266.0 266.0
Oat g/kg 266.0 266.0
Sugarbeet chippings o/kg 150.0 96.0
Extruded full-fat soya a/kg 336.0
Extruded rapeseed meal o/kg 282.0
Rapeseed oil g/kg 10.5
Sodium chloride (NaCl) g/kg 5.5 4.0
Dicalciumphosphate (DCP) a/kg 7.5 14.0
Limestone (CaCg) a/kg 10.5 11.6
Sodium bicarbonate (NaHGD a/kg 1.0 4.5
Magnesiumphosphate (MgP) g/kg 0.9
Blend-s minerals g/kg 0.5 0.5
Blend-s vitamins a/kg 0.5 0.5
Total g/kg 1000.0 1000.0
Table 2: Dry matter intake and milk yield and corsigion
Units R S SEM
Dry matter intake| kg/d 16.763 * 17.844 * 0.284
Milk yield kg/d 17.581 * 19.500 * 0.496
Fat g/kg 44.903 44,903 1.110
Protein o/kg 36.513 * 34.439 * 0.200
Lactose g/kg 46.497 * 47.985 * 0.219
Urea mg/100m| 16.545 * 19.415* 0.477
*P <0,05

Results and Discussion

Presented results are preliminary. Average daily matter intake was significantly
different between groupsP(< 0.05) as presented in Table 2. Milk yield and
concentration of lactose and urea was higher ima8 in R (P < 0.05). Concentration of
fat was not affected by the treatmeRtX 0.05). Profile of FA is presented in Table 3.
C18:2 n6c and C20:0 was significantly differentviegn groups K < 0.05). The
concentration of SFA determined in our study was aftected by the treatment but
there was a tendency to higher levels inlPR>(0.05). These are different findings with
reported by Komprda et al. (2000) or by Kudrna &marounek (2006). C4:0, C6:0,
C8:0 and C14:0 was not significantly different beén groups. Nevertheless, Vesely et
al. (2009) found different results. There was a#&ty to higher levels in S, and these
results are generally in agreement with Veselyl.2809).
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Table 3: Profile of FA (%)

R S SEM
C 4.0 0.540 0.599 0.051
C6:0 0.348 0.381 0.044
C 8.0 0.263 0.269 0.028
C 10:0 1.260 1.248 0.095
C 12:0 2.781 2.695 0.107
C 14:0 11.496 11.545 0.209
C 16:0 39.003 38.313 0.558
C 18:0 11.581 11.184 0.421
C 18:2n6t 0.183 0.182 0.009
C 18:2 n6c 2.319* 2.603* 0.047
C 20:0 0.187* 0.154* 0.009
C 20:2 0.150 0.162 0.025
C 21:0 0.101 0.089 0.004
C 22:0 0.140 0.125 0.008
C 22:2 0.313 0.341 0.070
SFA! 69.502 68.316 0.398
MUFA? 26.878 27.622 0.367
UFA3 30.498 31.684 0.398
Short-chaifi 5.346 5.336 0.295
Medium-chain 56.081 55.554 0.732
Long-chair} 38.574 39.110 0.825

*P <0,05

ISFA = saturated fatty aciddylUFA = monounsaturated fatty acid&JFA = unsaturated fatty
acids,*fatty acids with carbon length from C4 to Citty acids with carbon length from C14
to C16,%fatty acids with carbon length C18 and more

Conclusion

Rapeseed products have become dietary componetaeefitly used in dairy cow
nutrition as an adequate substitution of soybeadymts. The aim of the study was to
compare the effect of extruded rapeseed and soyabekets of dairy cows on changes
in the milk fatty acid profile.
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mlie¢nej Z’azy jalovic paas peripartalneho obdobia

Effect of parenteral application of selenium and wiamin E on healt
status of mammary gland primipary cows during periparturition
period

1Zigo Frantisek, *Vasil’ Milan, ‘Ele¢ko Juraj, *FarkaSova Zuzana,’Leskovéa Lenka

YUstav chovu zvierat, Univerzita veterinarskeho tetéa a farmacie, Kosice
Klinika preztvavcov, Univerzita veterinarskeho Iskéa a farmacie, Kosice

Summary

This study focuses about effect of parenteral adhtnation of Selenium (Se) and vitamin E (vit.
E) on the concentration Se and the activity of ahibne peroxidase (GSH-Px) in blood of
primipary cows before and after parturition and itheffect on the reduction of clinical mastitis
during 22 days after parturition. From 35 primipahplstein cows were randomly selected
control group, ¥and 2° experimental group (in every group were 8 cowall)cows were fed
with the diet containing only 0.1 mg of Se perHge blood samples from vena jugularis were
collected approximately 12 to 14 days before cg\Vioontrol sampling), 1 to 3 days after
calving, approx. 10 to 12 days and approx. 20 tod28s after calving. The same day after
control sampling (12 to 14 before calving) wereeaigd subcutaneus ifi' roup Selevit inj. a.

u. v. and Erevit 300 sol. inj a. u. v. at the do88smg/cow and vit. E 1000 I.U./cow. THE 2
group were injected equivalent preparations at tluses of Se 22 mg/cow and vit. E 1000
|.U./cow. The changes on the concentration of Skamtivity of GSH-Px in blood were ifi' 1
group ( with the maximal doses of Se) on the 1 wags after calving and reduction of
occurence clinical mastitis were 12.5% in compgriwith control group. In"? group weren't
observed changes on the concentration of Se anacthaty of GSH-Px in blood and occurence
of clinical mastitis in the group were equal (25%) as in control group.

Keywords:selenium; vitamin E; glutathione peroxidase; ppany cows; mastitis

Uvod

Medzi preventivne opatrenia zniZujuce chorolbndsav a vyskyt mastitid pas
jednotlivych faz laktécie patri aj vyZiva vyvaZzenkimnou davkou, ktor4 zabezjpge
optimalny metabolizmus a podporuje prirodzené al@amechanizmy mlimej A'azy.
Medzi naj&innejSie antioxid&né nutrienty, ktoré s(tasto deficientné viknnych
zmesiach, patria zé@niny selénu (Se) a vitaminu E (vit. E) (Pavlata 2001).

AvSak aj dostaténa, pripadne zvySena suplementécia Se a vit. Emadj davke len
pomaly ovplywuje zvySovanie plazmatickych koncentracii Se agokoferolu,

v porovnani s parenteralnou aplikaciou ich synkgtib foriem. Touto aplikaciou je
mozné efektivnejSie riaSakutne poziadavky organizmu dojnic v peripartalrabdobi.
Injek¢nd aplikacia Se a vitaminu E je povazovana za odjwjSie rieSenie v
pripadoch, k& sa peroralnou suplementaciou nedari elimii@m@zenu koncentraciu
a-tokoferolu a Se v krvnej plazme q@&s peripartalneho obdobia (Pavlata ai,2001;
Vasfil ai., 2011).

Material a metédy

Zo stada holStajnskych jalovic o priemernongtpa35 kusov, vine ustajnenych, boli
nahodne vybrané tri skupiny (kazdu skupinu tvorfokusov jalovic), ktoré boli
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v poslednej faze gravidity. Medzi 12-14nain pred ©¢akavanym poérodom bola
odobrata vSetkym vybranym jaloviciam krv (5mlyena jugularisdo heparinizovanych
skamaviek (lithium heparin), (Gama& eské Budejovice, Czech Republic) a krvné
sérum z odobratej krvi sa ziskalo jej sedimentagmwiizbovej teplote po dobu 20 min.
a naslednej centrufugécii pri 3000 ot¢as 15 min a vSetky vzorky boli uskladnené pri
-24 °C do analyzy. Po vihkej mineralizicii vzorikkyného séra v mikrovinnej rure
(Perkin Elmer, LS 1200, Massachusetts, USA), balackntracia selénu stanovovana
pod’a Bax a kol. (1986) atbmovym absémlgm spektromentrom (Perkin Elmer, Zeman
4000) vybavenym hydridy generujucim systémom. AtdivGSH-Px v krvi bola
stanovena pomocou kitov Glutathione peroxidaseydds@Randox-Ransel, UK) pdd
Paglia a Valentina (1967).

Nasledne bol prvej skupine jalovic subkutdnne jeéirmvo podany Selevit inj. a. u. v.
(Biotika a.s., Slovakia) a to v davke 15 mi/ks spslErevit 300 sol. inj. (Biotika a.s.,
Slovakia) v davke 2,1 ml/ks a druhej skupine v @dalk ml/ks (Selevit inj. a. u. v.) a
2,5 mil/ks (Erevit 300 sol. inj.). Tretia kontrolrskupina jalovic spolu s ostatnymi
dvoma skupinami dostavaladrinu davku s obsahom selénu do 0,1 mg/kg suSiny bez
parenteralnej aplikacie injéRych pripravkov. V jednotlivych intervaloch po pdeo(1-

3 dni, 10 -12 dni a20-22 dni) bola tym istym sp@so odobratd krv vSetkym
skupindm jalovic a boli stanovené jednotlivé analgko p@&as prvého odberu pred
poérodom. VSetky skupiny jalovic boli do 20 - 22 ¢ porode vySetrené komplexne
(klinické vysSetrenie vemena, mlieko z kazde] StNK-testom (Bioveta a.s., Czech
Republic) a mikrobiologicky — izolacia, kultivacia identifikacia bakteridlnych
povodcov) potla Vasla (2004).

Ziskané vysledky boli Statisticky vyhodnotené [dANOVA testu. Jednocestnou
Anovou (one-way Anova) pouZzitim Dunettovho testui morovnavané priemerné
hodnoty obsahu Se a aktivity GSH-Px v krvi prverahe] skupiny oproti kontrolnej
skupine jalovic a signifikantné zmeny boli vyhodera¢ ako P<0,05, P<0,01, P<0,001.

Vysledky

V sledovanych skupinach jalovic sa vyskyt masptiyboval od 12,5% (prva skupina)
do 25% (druha a kontrolna skupina jalovicjase do 20-22 dni po pb6rode. V prvej
skupine s najvysSou podanou davkou Se a vitamibolEaznamenany 1 mastitidny
pripad, ¢o je o 12,5% niZz8i vyskyt klinickych mastitid oprdruhej a kontrolnej
skupine (2 pripady vyskytu mastitid) .

Tabuka 3: Vplyv parenterdlnej aplikacie Se avit. Eoyatiam 12 dni pred
otakdvanym poérodom na vyskyt klinickych mastitidc@® prvej fazy laktacie oproti
kontrolnej skupine

Skupina Dei parent. Déavka Se | Davka vit. Vyskyt KM % zniZz.
dojnic aplik. Se a vit.E mg/ks E IU/ks v jed. skup. v % | KM/sled. obd.

J1 (N=8) 12 33 1000 12,5 012,5/22 dni
J2 (N=8) 12 22 1000 25 o NZ/22dni
C (N=8) BPA BPA BPA 25 —

C - kontrolna skupina dojnic, BPA - bez parentezplaplikacie so Standardnodnmnou davkou 0,1
mg/kg suSiny, KM — klinické mastitidy, NZ- nebolaznamenané rozdiely oproti kontrolnej skupine,
BPA — bez parenteralnej aplikacie
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Priemerna koncentracia Se v krvnom sére jalovia balvySena len u prvej skupiny
jalovic v porovnani s kontrolnou skupinou dojnieZlparenteralnej aplikacie Se a vit.
E) po parenterdlnom podani Se avit. E ato najmé-8 dé& po pbrode. U druhej
skupiny dojnic sme nezaznamenali signifikantné zmeaproti kontrolnej skupine
dojnic.

Tabuka 1: Vplyv parenteralnej aplikdcie Se avit. Eojatiam na priemerné
koncentracie Seumol.I'Y) v krvnom sére v peripartalnom obdobi

Skupina C (N=8) J1 (N=8) J2 (N=8)
Den X S.D. X S.D. X S.D.
12-14 pred pérodom 0,82 0,064 0,82 0,079 0,8( 0,151
Se 1-3 po oteleni 0,78 0,071 | 1,04 0,09 0,90 0,152
10 — 12 po pdrode 0,76 0,062 0,85 0,099 0,84 0,120
20 - 22 po pérode 0,79 0,05 0,85 0,085 0,78 0,041

J1 —jalovice s davkou 15 ml/ks (Selevit inj. adwet.) a 2,1 mi/ks (Erevit 300 sol. inj.)

J2 - jalovice s davkou 10 ml/ks (Selevit inj. &d vet.) a 2,5 ml/ks (Erevit 300 sol. inj.)

C — kontrolna skupina jalovic bez parenteralnekaple, x- priemerna hodnota zdbo (N) 8 jalovic
S.D. — smerodajna odchylk— extremly signifikant (P<0,001)

Priemerna aktivita GSH-Px v krvi u prvej adruhéjuginy jalovic pdas celého
sledovaného obdobia nebola zvySena v porovnandngdnou skupinou (bez
parenterélnej aplikacie Se a vit. E) .

Tabuka 2: Vplyv parenteralnej aplikacie Se a vit. Eoyatiam na priemerna aktivitu
GSH-Px (ikat. ') v krvi v peripartalnom obdobi

Skupina C (N=8) J1 (N=8) J2 (N=8)
Den X S.D. X S.D. X S.D.
12-14 pred 70,25 708,9 92,91
GSH-Px pérodom 709,3| 79,95| 736,4
1-3 po oteleni 681,4| 72,13| 784,0/ 106,9 769,9 133,4
10— 12 po pérode | 697,8| 66,45| 712,7| 103,1 726,4 67,66
20-22 po pobrode 702,0| 55,49| 703,6| 55,93 692,1 48,18

J1 —jalovice s davkou 15 ml/ks (Selevit inj. adwet.) a 2,1 ml/ks (Erevit 300 sol. inj.)

J2 - jalovice s davkou 10 ml/ks (Selevit inj. ad vet.) a 2,5 ml/ks (Erevit 300 sol. inj.)

C - kontrolna skupina jalovic bez parenteralnejkaple, x- priemerna hodnota zto (N) 8 jalovic
S.D. — smerodajna odchylka

Diskusia a zaver

Jednu z najkomplexnejSich Stadii tykajucich sa ityukrav proti vyskytu klinickych
mastitid a intramamarnych infekcii urobili automh, Hogan a Weiss (1997), ktori
sledovali @inky vitamin E a Se na incidenciu &ku trvania klinickych mastitid
a intramamarnych infekcii. Z ich Stadii vyplyva, @&ko &inné kombinacie selénu a vit.
E na zniZenie rizika vyskytu Klinickych mastitidbBmo oznait' davky selénu o®,09
mg/kg z.h. a 1,5-2U vitaminu E na kg Z.h/de ktoré m6zu by vyraznym prostriedkom
v prevencii infekcii mliénej Z’azy v peripartalnom obdobi.

Pod’akovanie
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Zmeny zlozZenia kolostra prasnic v prvych hodinach pstpartalneho
obdobia

Changes in the composition of colostrum of sows the first hours
postpartum

'Sewik Peter, 'Ruzsikova Edina,'Kuruc Maro$, “Bu¢ko Ondiej, “Petrak Juraj

Katedra vyzivy zvieratKatedra $pecialnej zootechniky, Fakulta agrobiotgipotravinovych zdrojov,
Slovenska pimohospodarska univerzita, Nitra, Slovenska repablik

Summary

The aim of this study was to determine the chaimgése composition of colostrum of sows in
the first 10 hours after beginning of farrowing.@@ximent was done on 18 Large White sows
on T up to %' litters. From each sow were taken 10 ml colostr@olostrum were taken just
from one gland. Using apparatus MilkoScan FT 12@enanalysed content of dry matter (%),
fat (%), protein (%) and lactose (%). The concetitra of dry matter were highest in 1. hour
(24.51%) and increased to 10. hour on 18.33%. feaicentration were in 1. hour 4.81%, in 5.
hour 5.38% and in 10. hour 3.66%. Protein concetmrawere at the beginning of farrowing
14.82% and increased during 10 hours on 9.53%. dsectconcentration decreased during the
first 10 hours after beginning of farrowing fron63% to 3.54%.

Keywords:sow; kolostrum; dry matter; fat; protein; lactose

Uvod

Hlavné faktory vplyvajuce na produkciu masa pripasiych su genetického a
negenetického poévodu. VyzZiva je jednym z najdo&Zith negenetickych faktorov
(Trakovicka et al., 2005). ZI'hdiska prezitia prasiatok je nevyhnutné, aby dhpe
narodeni prijali kvalitné kolostrum bohaté na zdki& Ziviny a imunoglobuliny (Pajtas
et al., 2009). Kolostrum sa vytvara v ndlej Z'aze cicavcov uz kratko pred pérodom
a je prvym vylékom mlieinej Zazy bezprostredne po pérode. Kolostrum sa wujea
vysokym obsahom Zzivin a nenahratiigch Specifickych latok, ktorych obsah vSak
s postupujuciméasom rychlo klesa (Galik et al., 2011). Vyvoj konizécie Zivin v
kolostre prasnic Wase je charakteristicky vyraznym poklesom obsahelk@vin

a suSiny a vzostupom obsahu tuku a lakt6zy (Klokeasd, 1987). Vyznam kolostra pre
prasiatka sptiva v termoregulacii, imunizacii a pésobi aj na ejytreva (Le Dividich

et al., 2005; Rooke a Bland, 2002; Xu et al., 206@ktorov ktoré ovplykuju zloZenie

a mnozstvo kolostra je V& Klaver et al. (1981) sledovali vplyv kowdého stavu
prasnic a Urovnerkienia na jednotlivé zloZzky kolostra. Galik a Rotin@011) tvrdia,
Ze tiez fytoaditiva ovplywuju UZitkovos neprezuvavcov. Zou et al. (1992) sledovali
zloZenie kolostra a mlieka oSipanych r6znych plemi€id'om tejto prace bolo
sledovad zmeny v zlozZeni kolostra prasnic v prvych hodingastpartalneho obdobia.

Material a metédy

Do sledovania sme zaradili 18 prasnic plemena bi#kchtila s roznou hmotntsu a

na roéznych vrhoch. Prasnice boli ustajnené na VP®lin&ny, farma Zirany

v porodnych kotercoch s klietkou. Od Badpred ¢akavanym prasenim boli prasnice

kimené vdne dostupnou kompletnourknou zmesou pre laktujice prasnice OS-09.
Vzorky kolostra (20 ml) sme odoberalicnym oddojenim vzdy iba z jedného hrudného
vemienka do umelohmotnych skimaviek. Prvu vzorkodtoa (1.hodina) sme odobrali
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jednu hodinu po narodeni prvého prasiatRalSie vzorky kolostra sme odoberali 5.
a 10. hodinu po narodeni prvého prasiatka. Od@bvaorky boli uskladnené v hiboko
mraziacej skrini pri teplote - 20 °C. Obsah su§ituku, bielkovin a laktézy sme
stanovili na pristroji MilkoScan FT 120. Statistickyhodnotenie ziskanych vysledkov
sme robili pomocou programu SAS Enterprise Gui@e8AS Institute Inc.).

Vysledky a diskusia
V tabu’ke 1 su uvedené zistené hodnoty zloziek kolostarpc.

Tabu’ka 1: Zlozenie kolostra prasnic v prvych hodinacktpartum (biela Wachtila)

SusSina Tuk Bielkoviny Laktoza
% % % %
1. hodina 24,51 4,81 14,82 2,63
5. hodina 22,16 5,38 11,86 2,33
10. hodina 18,33 3,66 9,53 3,54

Problematikou zakladnych zloZiek kolostra, tukkiday a bielkovin a ich transportom
cez stenu tenkéh&reva prasiatok sa zaoberali Dankova et al. (200®sah suSiny
v kolostre prasnic je najvySSi naciedku poérodu. V prvych desiatich hodinach od
z&iatku poérodu sme zaznamenali pokles obsahu suskojostre z 24,51 % na 18,33
%. Porovnattné hodnoty obsahu susSiny v kolostre prasnic pubdik@j Klobasa et al.
(1987), na z&atku pdrodu namerali 25,6 %-ny a po dvanastichiridath 18,4 %-ny
obsah susiny. Obsah tuku v kolostre prasnic bdl.reodinu 4,81 % a do piatej hodiny
sa zvysil na 5,38 %. Na desiatu hodinu sme zaznalingjtazny pokles v obsahu tuku
v kolostre prasnic na hodnotu 3,66 %. Autori zaajoei sa obsahom tuku v kolostre
a mlieku prasnic popisuju v obdobi od pérodu aZkdoca laktacie mierny vzostup
v koncentréacii tuku Canakyova et al., 2009; Klobasa et al., 1987nakyova et al.
(2009) uvadza nasledovné hodnoty tuku v kolostesmic v prvych hodinach laktacie:
0.hodina 4,20 % a 12 hodina 4,55 % s miernym poktes 6 hodine na 4,08 % ako
d’alej uvadzaju, negativny vplyv na obsah tuku v &t ma aplikacia oxytocinu
prasniciam p&as porodu. Nami stanoveny obsah bielkovin (tkhul) v kolostre
prasnic sa pohybuje v podobnych rozhraniach akalaaja Klobasa et al. (1987)
a Csapo et al. (1996). AvSak Rolinec et al. (2G8i@phovili vo svojich experimentoch
vySSie hodnoty bielkovin v kolostre prasnic, 15%5na zdiatku p6érodu a 13,20 %
v dvanastej hodine po poérode. Podobne ako tuk,s#alaj obsah laktozy v priebehu
laktacie zvySuje (Klobasa et al., 1987). Obsahyolak stanovené v naSom experimente
(tabd’ka 1) potvrdzuju predchadzajuce tvrdenie. Rolineale (2008), Rolinec et al.
(2008), Zou et al. (1992) a Klobasa et al. (1987) uvatzdbsah laktdzy v kolostre
prasnic na zZsatku pérodu v rozmedzi 2,0 az 3,83 % a jej posfwmostup v priebehu
12 hodin na hodnoty 3,86 aZ 5,1 %.

Zaver

Obsah zloZiek kolostra prasnic je’'re rozdielny. Pri porovnani zmien zlozZiek kolostra
od 1. po 10. hodinu od @atku p6érodu sme zistili tendenciu poklesu v obsahsiny,
tuku a bielkovin a vzostup v obsahu laktozy.
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Chemical composition of antlers of Red DeerGervus elaphusand
differences in their particular parts
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Summary

The aim of this study was a determination of chehiomposition of whole deer antler and of
its particular parts, which have an influence o tiotal weight of antlers, which is one of the
most significant criterion during an assesment afophy value. In this study we are concerned
with determination of particular chemical parametei. e. dry matter, crude protein (CP),
organic matter, ash and macroelements calcium (Qdpsphorus (P), magnesium (Mg),
sodium (Na) and potassium (K). The analysis wasazhiout on 16 pieces of antlers from deer
at the age of 4 years, which were received by aatip@ with University in Kaposvar. Results
of chemical analysis are expressed in particulattpaf antler and in whole antler. Differences
in chemical composition in particular parts of atlwill be observed in the point of view of
cognition of storing of these substances in thdeamuring its development. Results will be
used as a groundwork for optimization of feed meaudor deer in game enclousers and on deer
farms.

Keywords:Red Deer; antlers and parts of antlechemical composition

Introduction

During an assesment of a trophy value lots of miics are judged, also weight of
antler belongs to them. Weight of antler is sigrfitly influenced by its chemical

composition, which was a subject of work of Jebmalg2009),Landete-Castillejos et

al. (2007) or Dobrowolské& (2002).

Own chemical composition of red deer antlers ikigriced by lots of factors. The most
important internal factor is a genetic dispositibrgm the external factors primarily

nutrition. Significant differences between chemicaimposition of antlers, which were

received from red deers in nature and from redsdkeipt in captivity on pasture with a
supplementary feed, are point of work of Esteveal.(2008). Also works of Ceacero

et al. (2010), Landete-Castillejos et al. (2010pn@z J.A., et al., (2008)., Estevez JA
(2009), Jeon, B. T, et al. (2006) are concerned thi¢ effect of nutrition on growth and

development of red deer antlers.

The aim of this work is a presentation of resufteltemical composition of particular
parts of red deer antlers.

Material and Methods

In total, 16 samples of left antlers of red dedrsha age of 4 years were analysed.
These antlers were received by cooperation withvérsity in Kaposvar in 2010, a red
deer farm Zselice (Hungary).

For chemical analysis the particular parts of astlevere transformed to the
homogeneous powder in which the content of dry enattas determinated by drying
the sample at 103 + 2°C to the constant weightctimtent of crude protein by Kjehldal
method (multiplied with a coeficient of 6.24, usirige Buchi analyser, Centec
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automatika, spol. s. r. 0.), the content of ashmeyghing the residue after burning at
550 °C, the content of calcium (Ca), magnesium (BtgJium (Na) and potassium (K)
by burning and infusing and by subsequent titratol content of phosphorus by a
spectrophotometric determination.

Results and Discussion

Subject of chemical analysis was a complex of lifieesafrom the population of red
deers at the age of 4 years, i. e. antler’s péati@arts - lower and upper base of beam,
crown tine, royal antler, brow tine, bay antler.

Table 1:Average content of particular chemical parametgiisg] in antlers of red deer

Lower base | Upper base| Crown tine Royal Brow tine Bay antler
n antler
16 16 16 10 16 15
Dry 940,9 937,4 935,6 930,3 934,9 933,2
matter + 15,024 +17,890 +17,432 + 16,740 +16,190 +16,100
CP 387,7 392,4 388,0 357,9 368,7 372,7
+ 15,654 +23,913 + 24,641 + 25,708 +13,738 +28,858
Organic 394,3 395,8 392,8 362,4 370,3 377,0
matter +15,773 + 24,547 + 23,258 +0,912 +15,112 + 24,992
Ash 546,7 540,4 542,9 567,9 564,6 556,2
+ 22,637 + 29,969 + 28,969 +15,031 + 17,645 + 27,360
Ca 173,3 178,3 171,8 187,2 177,2 184,2
+ 29,688 + 14,681 +16,343 + 16,088 + 20,521 +18,761
P 55,1 54,7 55,1 54,9 55,0 56,9
+0,516 +0,736 + 0,646 +0,770 +0,649 +7,313
Mg 15,8 11,7 15,4 10,5 22,4 12,0
+19,427 + 4,926 +9,861 +5,826 + 20,235 + 8,993
Na 53 5,2 49 51 51 51
+0,247 +0,297 + 0,358 +0,225 + 0,200 +0,278
K 0,6 0,6 0,6 0,5 0,5 0,6
+0,122 +0,145 +0,129 +0,084 +0,130 +0,168

Parameters, which were analysed, included the obofedry matter of specific parts of
antler that ranged from 930,3 g to 940,9 g, canvércrude protein that ranged from
357,9 g to 392,4 g, content of organic matter tmahged from 362,4 g to 395,8 g,
content of ash that ranged from 540,4 g do 567 @algiium content from 171,8 g to
187,2 g, phosphorus content from 54,7 g to 56 agnesium content from 10,5 g to
22,4 g, sodium content from 4,9 g to 5,3 g and gsten content from 0,5 to 0,6 g.

It follows from the results, presented in TablaHBt the highest average content of dry
matter and sodium was found in lower base of bdaamhighest average content of
crude protein and organic matter was in upper baseam, the highest content of ash
and calcium was monitored in royal antler, thehbg} average content of phosphorus
was analysed in bay antler and brow tine had thledst average content of magnesium.
Potassium was monitored in the same highest coiméotver and upper base of beam,
crown tine and in bay antler.

Conclusion

It is obvious, on the basis of the results of cliainanalysis of deer antlers, that there
are significant differences in chemical compositairtheir individual parts. Chemical
composition is in close relation to the total weigt antler, which is an important
criterion during an assesment of a trophy value.
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Stanoveni syntetickych vonnych latek ve vad
Determination of synthetic fragrances in water

Komarkova Petra, Vavrova Milada

Fakulta veterinarni hygieny a ekologie, Veterin&rfarmaceuticka univerzita, Brno

Summary

Synthetic fragrances are artificially synthesizedamic compounds which are used as fragrant
substances in personal care products, perfumesmetss, soaps, detergents, cleansing
articles, etc. Recently great attention is devdtedhusk compounds because they were proved
in different units of environment. The aim of thesias optimization of selected method
for determination of this analytes (citronellol, daco Menthe, 2-cyclohexylethanol,
iIsobornylacetat) belonging linear musk compoundsugr Analytes were extracted by solid
phase microextraction (SPME) from spike sample atew Method of gas chromatography
with mass spectrometry was used for own analysis.

Keywaords:synthetic fragrances; musk compounds; SPME; GC/MS

Uvod

Musk slokeniny (syntetické analogy pizZma) se pouzivaji jatternativa drahého
piirodniho pizma a zahrnuji Sirokou Skalu strukéuneterogennich sléenin (Roosens
et al., 2007). Na zaklad chemické struktury se éd na nitro, polycyklické,
makrocyklické a alicyklické musk sloeniny.

Syntetické musk slaeniny jsou ve znmé mie pouzivany jako vonnérigady
do riznych produki osobni pé&e a cisticich prostedki. V sowasné dob je
zaznamendavan ubikvitarni vyskyichto latek v Zivotnim prosdi (Yin et al., 2011).
Zejména kontaminace vodniho ekosystému, tj. voeljinsentu i bioty, se stava vaznym
ekotoxikologickym problémem (Villa et al., 2012).

Musk slogeniny jsou povaZzovany za nové mikropolutanty, ktes@vyznauji

lipofilitou, perzistenci a bioakumuiaim potencialem. Pravideinjsou detekovany
v odpadnich vodéach, které tak znamenaji konstaexmioztni zdroj €chto latek.
V nizkych koncentracich se nachazeji v ovzduSi achr. Popsany byly rova

v tukove tkéni, krvi a mateském mléce (Chase et al., 2012; Hutter et al., 2009

Material a metodika

Tato prace byla zathena na sledovanétyt vybranych zastugc linearnich musk
slowenin pochézejicich z produkce spolesti AROMA, a.s., konkréthse jednalo
o citronellol, Fresco Menthe, 2-cyclohexylethanakabornylacetat. Cilem studie bylo
vhodnym zjisobem optimalizovat cely analyticky postup pro edsbu identifikaci
a kvantifikaci tchto latek v odpadni ved

Jako modelovy vzorek byla pouZzita destilovand veddchana s roztokem standard
0 znamé koncentraci. Metoda zahrnovala extrak@&@alinich musk slaenin pomoci
SPME (solid phase microextraction) s naslednym ostamim metodou plynové
chromatografie s hmotnostni detekci (GC/MS). Vlastranalyza proéhla
za nasledujicich chromatografickych podminek: kal®@B-5MS (20 m x 18Qum X
0,18 um), nosny plyn He 6.0, n&#t metodou splitless, nd#tové mnozstvi 1ul,
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teplota injektoru 250 °C, tlak nosného plynu v ktggu 116 kPa, gitok nosného plynu
v injektoru 28,5 ml/min, prtok nosného plynu v kol@n0,8 ml/min, line&rni rychlost
nosného plynu 40 cm/sec, teplota transferu 285 °C.

Vysledky a diskuse

Nejprve byly jednotlivé roztoky standdrdpromeieny v rezimu SCAN. Tim byly
zjistény jejich retedini charakteristiky a hmotnostni spektrainhé separace analyje
dosaZzeno zejména optimalizaci teplotniho progradelikoz se musk sl@eniny
vyskytuji v realnych vzorcich v nizkych koncentdibyl pro samotnou optimalizaci
nastaven rezim SIM. Celkem bylo vyzkouSeno S&ghych teplotnich prograim
ze kterych byl nakonec vybran terij gterém dochazelo k nejlepSi separaci aralyt
Vysledny teplotni program ma néasledujici podmir:°C po dobu 3 min, 5 °C/min
do 105 °C (zadrz 5 min), 30 °C/min do 280 °C (zad@rinin). Celkova doba analyzy
byla 26,83 min.

Poté nasledovala optimalizace SPME. Jednim ZilegdkjSich kroki je wvybsr
vhodného vldkna. Celkem bylo @evano 5 drufi vidken s#@iznymi stacionarnimi
fazemi: DVB/CAR/PDMS (50/30 pm), PDMS (100 pm), #86 um), PDMS/DVB
(65 um) a PEG (60 um). Pro kazdy typ vlakna bylavpdena fima a head-space
extrakce. DalSim sledovanym ukazatelem byl vlivolggani. Ke vzorku bylo jfidano
3,75 g NaCl a byla provedena extrakce metodou bBpade. Hdavkem soli se zvysi
iontova sila roztoku a dochazi kcimnéjSi extrakci mkterych analyi. Porovnani
jednotlivych typi vlidken a dinnosti extrakce f ptimém pongeni (DI), head-space
(HS) a head-space gigavkem NaCl uvadi graf 1. Z tohoto grafu vyply¥éa,nejlepSich
vysledii bylo dosahovanoippouziti viakna PDMS/DVB (65 um) a metody extrakce
head-space za stasného fidavku NaCl. VSechny nasledujici kroky optimalizhgty
proto provedeny pouze s pouZitischto parametr.
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Graf 1: Optimalizace typu vlakna, igobu provedeni a vlivu vysolovani

Pro ugeni nejvhodyjsi teploty sorpce byla sledovana teplatmda 20 °C, 40 °C, 60 °C,
70 °C, 80 °C, 90 °C a 100 °C. Vysledky uvadi graz kterého je patrné, Ze ¥¥host
extrakce byla pro vSechny analyty nejvySSitpplot 70 °C. Ri nizSich teplotach latky
hafe p‘echazeji do plynné faze, odkud jsou sorbovany aland. ProtoZe se vSak jedna
o latky tkavé, i vySSi teplot naopak dochazi k jejich Uniku prostorem kolem
vzorkovaci jehly a problém nastavési pstanovovani rovnovahy.
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Graf 2: Zavislost odezvy na tepiatorpce

Poslednim parametrem, ktery bylo nutné optimalizobgla doba sorpce. Jedna se
o ¢as potebny k dosazeni rovnovahy mezi matrici vzorku &ndén. Testovanéada
byla 10, 20, 30, 40 a 50 minut. Z grafu 3 je patize® odezvy se &sem zvySovaly
az do doby 30 minut. Proto byl tentas vyhodnocen jako optimalni doba sorpce.
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Graf 3: Zavislost odezvy na dékorpce

Vysledné parametry optimalizované metody SPME jsw@sledujici: typ vlakna

PDMS/DVB (65 um), provedeni head-spaceidgvek 3,75 g NaCl, objem vialky
22 ml, objem vzorku 14 ml, rychlost michani 900roin, teplota 70 °C, doba ustaleni
rovnovahy 5 min, doba sorpce 30 min.

Zaveér

Musk slokeniny se vyskytuji tégt ve vSech slozkach Zivotniho prieti, proto je
nutné tuto skupinu latek neustale sledovat. Prichegtanoveni se os&acilo pouziti
sorgn¢é desorgni metody SPME, jejiz optimalizace pro vybranoupsiu linearnich
musk slodenin byla i cilem této prace.
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Determination of abiotic and biotic samples from tle environment

Stilarkova Edita, Vavrova Milada, Charvatova Michaela

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

Summary

The work was focused on the determination of policyromatic hydrocarbons (PAHS) in
biotic and abiotic components of aquatic ecosystdPdgHs persist in the environment for a
long time, they are toxic, carcinogenic and mutag@moperties. The catch of fish was carried
out in accordance to valid legislation. The anadysias performed on samples of fish (skin and
muscle), water, algae and soil from two locatiofise first site is the confluence of Svratka and
Svitava rivers in the town of Made and the second location is close to the towRaghradice.
For the determination of PAHs were selected folimyiisolation procedures: extraction
(pressurized solvent extraction, cold extractiond asonication), clean-up by column
chromatography and for determination was used dasroatography with mass spectrometer
(GC/MS). The values of determined compounds weasumned in muscle tissue below the skin.
The bioconcentration factor was also calculated.

Keywords:PAHS; fish; soil; water; algae; PSE; GC/MS

Introduction

PAHs are considered as typical representativesidigient organic pollutants (POPS).
PAHs persist in the environment for a long timegythare toxic, carcinogenic and
mutagenic properties. PAHs are comes of anthropogand non-anthropogenic
activity. The largest sources of PAHs are combuspimcesses. They can come of as a
product of metabolism of fytoplankton or at biodyegis of algae and bakteria (Pitter,
2009; Tomaniova et al., 1997).

Time of remain PAHs in the atmosphere is differéeftte vegetation display these
contaminants about 45 %, 10 % is deposited intosthike 5% is deposited into water
and the rest (about 40 %) is chemically transfornmedransported by wind to more
distant areas. To the transmission of these contts in the environment occurs
mainly air flow and in the water ecosystem it isugpension of contaminated sediments
(Velisek, 2009).

Material and Methods

The work was focused on the determination of patlicyaromatic hydrocarbons
(PAHSs) in biotic (algae and fish) and abiotic (wased soil) components of aquatic
ecosystems.

Samples of water, sediment, algae and fish (mwsuleskin) from two locations were

analyzed. The first location was influence of Skaatand Svitava rivers in Brno-

Modrice, situated before the wastewater treatment @adtthe second sampling place
was behind the wastewater treatment plant, in Bedjbe town. The catch of fish was
carried out by the workers of Morava River Compaimy,accordance with current

legislation.

Preanalytical section of method included isolat@inanalytes using the pressurized
solvent extraction (PSE), cold extraction, sonamatiand clean up by column
chromatography. As extraction reagens used dicldtirame (DCM).
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Table 1: Preanalytical part of analysis

sample extraction conditions solvent clean-up
water cold extraction 051of Sa”.“p'e DCM silicagel
3 X 45 min
. ressurized solvent 2 g of sample -
soil P extraction 100°C, 100 bar, g X 5 min DCM silicagel
pressurized solvent 2 g of sample silikagel:ALOs
algae extraction 100°C, 100 bar, 2 x 5 min DCM 2:1
20 g of sample,
fish cold extraction and dry up by NaSQ,, DCM silikagel:florisil
sonication 2 x 45 min cold extraction 11
1 x 45 min sonication
20 g of sample,
skin cold extraction and dry up by NaSO DCM silikagel:florisil
sonication 2 x 45 min cold extraction 11
1 x 45 min sonication

Self determination was performed by gas chromapgrawith mass spectrometer
GC/MS on the instrument of Agilent Technologies,d®o6890N USA, with mass
detektor 5973N (Agilent Technologies, USA) undee tlollowing chromatographic
conditions: capillary column DB5-MS (20 m x 0.18 nmu0.18um), J & W Scie (USA),
injection by splittess method, transfer line tengpere 50 °C, injected volume il
Temperature mode of oven was: 70 °C (2 min), 8 i€tm 120 °C (0.1 min), 5 °C/min
to 300 °C (5 min). Total analysis time was aboutrbf. Helium was used as carrier gas
with a constant flow 0.8 ml.mih

Results and Discussion

The results are presented in table 2; these resalts compiled from a total of 20 fish.
Data (nd) in the table represent values below #teation limit and for the average
values - was nd calculated as a half of deteciimit.| The table contains calculated
bioconcentration factor, too.

Table 2: Average concentrations of PAHSs [jigilg.kg']

water soil algae muscle skin BCH
naphtalene NAP 5.687 nd 0.389 0.903 2.850 0.159
acenaphtylene ACL nd 2.290 1.978 0.442 1.6683 -
acenaphtene ACE nd 1.348 1.071 0.48( 0.622
fluorene FLR 4.972 1.227 0.644 0.588 3.191 0.118
phenanthrene PHE 33.65 24.6p 11.83 2.238 1428 670.0
anthracene ANT 12.75 0.307 nd 0.011 nd 0.0p1
fluoranthene FLU 8.666 42.03 10.82 .811 0.710 9.09
pyrene PYR 0.742 32.05 7.141 0.086 8.399 0.116
benzo[a]anthracene BaA 23.24 26.73 7.820 0.41p 22.05 0.018
chrysene CHR nd 12.90 nd nd 0.505 -
benzo[b]fluoranthene BbF nd 25.29 nd nd nd -
benzo[K]fluoranthene BkF nd 5.858 nd nd nd -
benzo[a]pyrene BaP nd 12.68 nd nd nd -
indeno[1,2,3-c,d]pyrene INP nd 16.30 nd nd 1.101 -
benzo[a,h]anthracene DBA nd nd nd nd nd -
benzo[g,h,i]perylene BPE nd 8.749 nd nd nd -
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PAHSs are lipophilic organic pollutants, thus a emttof fat in tissues was detected. The
content of fat in fish muscle was determined inrdngge from 0.9 % to 3.7 % and from
5.49 % to 15.89 % in skin of fish. Muscle was assedsas a food, on the other hand skin
as a matrix that can be evaluated for it's bioactgation of water ecosystem.
Calculation of concentrations of the PAHs was mhganethod of calibration curve
using standards (1 - 1000 ng:nl The highest concentrations were calculated for
fluoranthene in algae and for phenanthrene in algadiment, muscle and skin. The
bioconcentration factor was calculated too, BCF PAlShuscid CPAHSvater (VeliSek,
2002). The content of PAHs in the fish muscle wigkér in fish from the first site and
contrarily concentration of PAHs in skin was higlersamples from the second site

(graph 1).

mmuscle (Modfice) o skin (Modfice)
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Graph 1: Average concentrations of PAHSs in fish lseiand skin [pg.kg]

Conclusion

The work was focused on the determination of patlicyaromatic hydrocarbons

(PAHSs) in biotic (algae and fish) and abiotic (wased soil) components of aquatic
ecosystems. The highest concentration was calcuiateoil, the lowest concentration
was calculated in fish muscle. The content of PAi$he fish muscle was higher in

samples from the first site situated before thetevaater treatment plant and contrarily
concentration of PAHSs in fish skin was higher imgées from the second site behind
the wastewater treatment plant.
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Stanoveni bisfenal ve vod
Determination of bisphenols in water

Tesarova Simona, Charvatova Michaela, Vavrova Milada

Fakulta veterinarni hygieny a ekologie, Veterin&rfarmaceuticka univerzita, Brno

Summary

Bisphenol A (BPA) is one of the frequently disadisssidues of packaging materials. Much of
researches pursue leaching of BPA from packagingernads (mainly plastic) into food,
beverages or environment. Negative properties oA Bife subject of many studies, too.
| focused on determination of BPA and its relatechpounds (bisphenol F-BPF, bisphenol A
diglycidyl ether-BADGE and bisphenol F diglycidyher-BFDGE) in my work. Solid phase
microextraction (SPME) with gas chromatography amaiss spectrometry (GC-MS) as method
for determination of observed analytes was optithiZeondition of optimized method SPME
are following: 7,6 ml sample is 10min mixing in dahtory temperature and then 10min
sorption on DVB/CAR/PDMS fibre. Sample is mixingMnple time of sorption. Detection limit
of this optimized method SPME was in range 0,02893 ug/l and determination limit was in
range 0,097 - 11,310 ug/l. Found quantity of defaed analytes in real samples was in range
7,575 - 20,393 ugl/l.

Keywords: bisphenol A; bisphenol F; bisphenol A diglycidyhet bisphenol F diglycidyl
ether; solid phase microextraction; gas chromatgaramass spectrophotometry

Uvod

Bisfenol A je mezinarodni triviadlni nazev pro 2,2&{d-hydroxyfenyl)propan, zkratka
BPA. Tato latka pdt mezi hydroxysloteniny fenol, ve kterych je hydroxidova
skupina pipojena na uhlik aromatického kruhu. Bezbarvoubitonotu s fenolickou
vini poprvé pipravil v roce 1891 rusky chemik Alexandr P. Dia(Ballesteros-Gomez
et al., 2009; Fikr a Kahovec, 2004, Kang et alg&WPatoka, 2010).

Bisfenol A byl vyrdkn ve velkych mnoZstvich a vice nez 90 % byl vyudiyako

monomer Kk vyrob polykarbonatovych plastnebo epoxidovych pryskig, dale do

zpomalovaia horeni nebo do nenasycenych polyester-styrenovychkyifigs Tyto

produkty se pouZivaji k pokryti plechovek, do p8ich barev, jako aditiva do
termopapiru, jako antioxidanty v plastech nebo dbnich vyplni (Fromme et al.,
2002).

Bisfenol A je zéazen mezi toxické latky, a proto bylo v mnoha zdéndakazano jeho
pouziti do materidl prichdzejicich do styku s potravinami pré&tiddo ti let, zejména
téch, které byly podavany v kojeneckych lahvich. Mehio nejzavazi)si (€inky pafi
endokrinni aktivita, karcinogenita a estrogenniivatit (Kapoun, 2011, Zafra et al.,
2003, Xiangli et al., 2006).

Material a metody

Studie byla zartena na stanoveni bisfedale vzorcich vod. Bisfenoly byly zjisvany

v modelovém vzorku a nasletitaké v realnych vzorcich, kterymi byly balené gitn
vody perlivé a neperlivé o objemu 0,5 | a 1,5 lonek odpadni vody zcistirny
odpadnich vod VFU Brno, vzorek zfi&éné vody z potoka v ¥epicich u Hustopsg,

111



Sekce 3

vzorek vody z feky Svratky odebrany v Zidlochovicich a vzorek peaité vody
z Kiepic u Hustopd.

VySe jmenované vzorky byly analyzovany nasledovmolace analyt pomoci SPME
(solid phase microextraction neboli mikroextrakaghau fazi), vlastni stanoveni
plynovou chromatografii s hmotnostni detekci (GCJMS

K zakoncentrovani analytve vzorku byla optimalizovana metoda SPME. Protoze
bisfenoly nepdat mezi gkavé latky, byla pouzita technikatimé SPME. Podminky
optimalizované metody jsou nasledujici: 10Gnmesného standardu bylo nadavkovano
do 7,5 ml destilované vody, 10 min probihaléegmichani, za stadlého michani
probihala [ samotna sorpce na vidkn DVB/CAR/PDMS
(divinylbenzen/carboxen/polydimethylsiloxan 50/@t), a to po dobu 10 min.. Vliv
derivatizace, zafivani vzorku, Uprava pH nebo soli se neprojeviprato nebyly do
optimalizované metody tazeny.

Analyza GC/MS probihala na plynovém chromatograf@90N firmy Agilent
Technologies, USA, na kol¢rDB-5MS (20 m x 0,180 mm x 0,18 ns)hmotnosts
spektrometrickym detektorem 5973N firmy Agilent Taologies, USA. Teplotni
program byl zvolen nasledo&n150°C po dobu 2 minut, 30°C/min do 270°C, zadrz 6
minut, doba analyzy 16 minut. Jako nosny plyn gAmleno helium o konstantnim
praitoku 1,1 ml/min. Technika n&#tu byla splitless, vlakna bylo vloZzeno do
nastikového prostoru o tepldt260°C. Teplota iontového zdroje a Transfer Linéaby
230°C. Rezim SIM-snimané ionty m/228 pro BPA, 200 pro BPF, 325 pro BADGE,
312 pro BFDGE.

Tabulka 1: Charakteristiky metody GC/MS a SPME

Analyt RSD [%] LOD [ng/l] LOQ [pg/1]

BPA 15,03 1,358 4,527

BPF 10,49 3,393 11,31

BADGE 15,73 0,029 0,097

BFDGE 10,40 0,760 2,535
Vysledky a diskuse

Chromatogramy ziskanéimnalyze jednotlivych vzoikbyly vyhodnocovany metodou
kalibratnich Kivek o 5ti bodech (koncentrace kalibinéch roztok: 50, 250, 500, 750
a 1000 ng/ml).

V balenych vodach byly zji&y nejvyssi koncentrace sledovanych ariaiyd vzorku
vody perlivé o objemu 0,5 |, a to BPA 7,548/, BPF 22,78.g/l, BADGE 19,07ug/l

a BFDGE 20,3%ug/l. U ostatnich vzork balenych vod byly hodnoty BPF, BADGE
a BFDG nizsi a BPA pod mezi detekce. Lze pratdpokladat, Ze jsou tyto analyty
vice zakoncentrované v mensim objemu.

Pi analyze reélnych vzotkpovrchovych vod a modelového vzorku vody byly ji§

koncentrace BPA pod mezi detekce nebo stanovitiglreetimco hodnoty ostatnich
analyti se u vSech vzoik (pramen, potokjeka, ¢istirna odpadnich vod, modelovy
vzorek) pohybovaly v rozmezi 14,63 — 204@/l. Obecr byly nejvyssi koncentrace
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prokazany ve vzorku z potoka a nejvyssi zastoupessiech vzork predstavoval analyt
BADGE.

Obecrt plati, Ze kontaminace vod bisfenolem A je velnzkdi zatimco u ostatnich
sledovanych latek byva zj&ta kontaminace dkolikandsobs vysSi. To odpovida
i vysledkim studie hodnotici kontaminaci jednotlivymi analytydy iek ve Spagisku.
Tam byly zjiS€ny nésledujici koncentrace andtyBPA 0,02 — 0,5.g/l, BPF 0,06 — 2,5
ug/l, BADGE 0,45 — 50,Qug/l a BFDGE 0,30 — 50,Qg/I (Vilchez et al., 2001). NaSe
vysledky, stejd jako Udaje z literatury nam umiadji konstatovat, Ze &Si nebezpd
nez BPA pravépodobr predstavuji jeho derivaty.

Zavér

Byla provedena optimalizace metody SPME¢emzZ byly zjiSény nové podminky pro
vlastni chromatografickou analyzu.éfieem optimalizace byl sledovan vliwchto
parametii: typ vlakna, Uprava pH, ifdlavek soli, doba sorpce, michani vzorku,
temperace, dobar@dmichavani vzorku a derivatizace. Pro optimalinowametodu
byla zjiS€na opakovatelnost, kterd se pohybovala v rozmezt 18 %. Protoze byly
podminky metody optimalizovany tak, aby se mohlgnevit vSechny sledované
analyty (BPA, BPF, BADGE a BFDGE), je praygbdobné, Ze Gpravou individuélnich
podminek pro jednotlivé latky by byly ziskany fe$epsi vysledky. Optimalizovana
metoda SPME byla @évena na modelovych i realnych vzorcich. Hodnoty yabyly
nantieny v nasledujicim rozmezi koncentraci: BPA od teddevatelné po 7,57pg/l,
BADGE 18,78 — 19,04g/l, BPF 14,63 — 22,789/l a BFDGE 14,85 — 20,3fg/l.

U realnych vzork se ukazalo byt problémem stanoveni BPA (vliv ncali avSak
vSechny ostatni analyty byly stanoveny bez probléRelativié vysoké koncentrace
BADGE oproti jinym analyim mohou byt dsledkem rozkladu BPA na tento derivat.
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Studie byla finatiné podpdena VZ MSMTCR ¢. MSM 6215712402.
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Extraction procedures and their optimization for isolation
of sulfonamide antibiotics from environmental matrices

Jarova Katerina, Vavrova Milada, Charvatova Michaela

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

Summary

The work was focused on the optimization of preditall methods for isolation of selected
sulfonamides from water and sediment samples. f&@dly, it is the method of Solid Phase
Extraction and Pressurized Solvent Extraction, tha¢ advanced, environmentally friendly
processes, which also reduce the general complexity difficulty of the whole experiment.
Final analytical determination was performed by Higerformance Liquid Chromatography
with Diode Array Detector. There were detected aadtulated yields of individual steps
procedures of both methods using standard additianodel water and sediment samples.

Keywords:pharmaceuticals; sulfonamides; water; sediment; SP&E; HPLC/DAD

Introduction

Antibiotics, including sulfonamides, are in bothnan and animal body metabolized
and excreted in the urine or faeces, while 30 t@/®0f them are excreted in active
form. Thus, antibiotics in their original or metdized form enter the environment
where they are toxic especially to aquatic orgamiskor the environment are often
more hazardous veterinary antibiotics than thosel ts treat people. Animals consume
up to 60 % of antibiotics not only for veterinargedtment, but also as a feed
supplement. The occurrence of residual antibiotidhe environment then results in an
increased incidence of resistant bacteria, whicl mduture become a potential threat
to human health (Cooper et al., 2008; Costanzb,&2@05; Watkinson et al., 2009).

Modern preanalytical methods are procedures salimg@nvironment, because they use
less solvent than conventional extraction methobseir other advantage is the
reduction of time needed to complete the entirdy#inal procedure. Specifically, it is
the method of Solid Phase Extraction (SPE) perfdrimethe liquid-solid system that
can operate on the principle of adsorption or efutthromatography; and the method of
Pressurized Solvent Extraction (PSE) that combites elevated temperature and
pressure in conjunction with liquid solvents (Kley@003; Stulik, 2004).

Material and Methods

Samples and standardés a model sample of water was distilled wateentibnally
contaminated with sulfonamides standard, spedifictl was a mixed standard
containing 6 different sulfonamides at concentratié 25 ug.mit. Sediment samples
were taken from the Medlov pond. The following sakimide standards were used:
sulfadiazine SDIA, sulfapyridine SPY, sulfadimidin8DM, sulfaclozine SCL,
sulfaguanidine SGN and sulfadoxine SDX.

Extraction of water samples using SPEo optimize and select the most appropriate
method, different SPE procedures shown in Tablekewested.
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Table 1: SPE procedures used for water extraction

procedure no. 1 2 3 4 5
column Supel-Select HLB| Supel-Select HLB | Supel-Select HLB PEP Plus PEP Plus
0, 1M HCOOH in | 0,1M HCOOH in MetOH - 5 ml
. MetOH - 2 ml MetOH - 2 ml
conditioning MetOH - 2 ml MetOH - 2 ml Dl water pH 4
DIl water- 2ml DIl water- 2ml .

5% MetOH - 2 ml | 5% MetOH - 2ml| (using HCl)-5ml | WASTE
sample 100 ml, flow rate| 100 ml, flow rate | 100 ml, flow rate | 100 ml, flow rate| 100 ml, flow rate |CONTAIN
loading 1-2 dropsfsec. | 1-2drops/sec. | 1-2drops/sec. | 1-2drops/sec. | max. 4 ml/min. ER
washing | 10% MetOH-2 ml| 5% ACMN-2ml | 5% MetOH - 2 ml | 5% MetOH - 2 ml| 2% MetOH - 2 ml

drying 5-10min. vacuum| 5-10min. vacuum| 5-10min. vacuum|5-10min. vacuum| 5-10min. vacuum
0,1M HCOOH 0,1M HCOOH
. MetOH:ACN (1:1)| MetOH:ACN (1:1) i i MetOH-2x5ml | COLLECT.
elution in MetOH in MetOH )
5ml 5ml two elutions CONT.
5ml 5ml

MetOH = methanol, DI = deionized water, ACN = acdtide, HCOOH =formic acid, HCI =
hydrochloric acid

Extraction of sediment samples using PSE and SRHie sample for analysis was
prepared according to the published method (Fibnt of FRVS no. 2180/2011/G4).

Here are mentioned only temperature and pressuteasit method conditions, that
were changed during the optimization (40 °C, 60, Bar °C, 60 bar; 60 °C, 60 bar;

40 °C, 70 bar and 40 °C, 80 bar). Methanol was @sed suitable solvent. After first

extraction, sediment was dried and extracted agaim the addition of sulfonamides

standard. Second extractions were carried out uthdesame conditions as first ones.
Sample purification using SPE followed. The procedand conditions of the individual

steps are part of the optimized SPE method.

Analytical determination:Analysis was performed using High Performance idqu
Chromatography with Diode Array Detector (HPLC-DAD)he ZORBAX Eclipse
XDB-C18 column was used to determination. The neophase was 0.1 M formic acid
and acetonitrile; column temperature 20 °C; debtectvavelength 270 nm; length of
analysis 12 minutes.

Results and Discussion

Calculation of concentrations of each sulfonammeamples was performed using the
calibration range of the mixed standard in the eatration range 1 - 7@g.ml™. Yields
were compared and compiled in Graph 1. Procedur2, imo which the highest yields
for all investigated sulfonamides were achieveds vewvaluated as optimal. This
procedure was recommended in the application matwr&'s instructions of the SPE
columns Supel-Select HLB. The second appropriatecquure using SPE was
procedure no. 3 using the PEP-Plus columns.

W procedure no.1
115,0 ~ O procedure no.2
110,0 - M procedure no.3
_ 1050 - M pregedure no.4
& 100,0
= -
T 95,0
> 90,0 -
85,0
80,0 -
SDIA SPY SDM SDX SCL average

Graph 1: Yields comparison of SPE procedures foividual sulfonamides - water
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Sediment samples were first extracted by PSE, vihite parameters were changed -
temperature and pressure. The obtained extracts prerfied and concentrated using
procedure no.2 of SPE extraction. Yields of PSEaekibns and their comparison show
Graph 2. Based on these results, the most apptemamditions for the extraction of
sulfonamides from sediments were selected.

B 40°C, 60 bar, A203
@ 40°C, 60 bar, sil.

90 | 50 °C, 60 bar, sil.

80 W 60°C, 60 bar, sil.

70 m 40°C, 70 bar, sil.

60 - £140°C, 80 bar, sil.
50 -

40 A
30 A
20 A
10 -

Yield [%]

SDIA SPY sOM SDX SCL average average average
{except (exceptSDIA
SDIA) and SCL)

Graph 2: Yields comparison of PSE procedures fividual sulfonamides - sediment

We can see from results that the optimal variarR®E extraction was procedure using
a temperature of 40 °C, pressure 60 bar an@Athat was placed on the bottom of the
extraction thimble instead of silica gel. For thi®cedure it was achieved the highest
average Yyield (65.6 %). The second appropriateonptvas the PSE extraction

procedure combining 50 °C, 60 bar and silica gék highest yield was achieved for

sulfonamide sulfapyridine.

Conclusion

The results of water analysis show that all usedgutures achieved yields approaching
100 % and therefore are suitable for SPE extractibrsulfonamides from water.
Procedures used for the analysis of sediment didweideved high yields. Therefore, it
was verified another procedure with use of@l On the basis of obtained results, the
most suitable methods for the extraction of sulfoitges from water and sediments
were selected.
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Determination of methylmercury and total mercury
In water ecosystem

Kralova Zuzana, Vavrova Milada, Charvatova Michaela Zufala Michaela

Fakulty of Veterinary Hygiene and Ecology, Univrsif Veterinary and Pharmaceutical Sciences Brno

Summary

Objective of this study was to evaluate the aquagitvironment for the presence
of methylmercury. Methylmercury and total mercupaswetermined in water, sediment, algae,
and in the muscle and skin of fish species Leusisephalus. Methylmercury is considered
to be the most toxic form of mercury, there is glatton of inorganic forms of mercury
by certain bacteria living in sediments. Methylmaycenters aquatic organisms from water
and accumulate in the food chain. After extractioh the tissues methylmercury was
determinated by gas chromatography with electronptwae detector (GGECD).
Methylmercury was extracted from the water usingMBEPand determined by gas
chromatography with mass spectrometry detector {E&}/ Total mercury was determined
on the AMA 254. The resulting values were calcdl&bebe a bioconcentration factor.

Keywords:methylmercury; GGECD; total mercury

Introduction

The mercury is one of the most harmful environmigoddlutants among the toxic trace
metals. The mercury exists as diverse chemical §osoch as elementary Hg (Blg
inorganic Hg (H§", Hxk?) and organic methylmercury and dimethylmercury
(Jung et al., 2008). It’s getting into the enviromé&om both natural sources and
anthropogenic activities (Cibulka et al., 1986; Refrudent, Probst, 2006).

MeHg'", the most toxic form of mercury, can accumulateliting organisms and
at high concentrations causes central nervous mystisorders (Beceiro-Gonzalez
et al., 2009). Inorganic mercury compounds can beverted to methylmercury
by biomethylation process (Wright, Welbourne, 2Q02jological methylation
of mercury is microbially driven process that oscumder aerobic and anaerobic
conditions. Presence of the organism in the sedingenecessary for this important
process. The bacteria methylation mercury includeecies of the genera
Bifidobacterium, Chromobacterium, Clostridium, Enoteacter, etc. (VeliSek, HajSlova,
2009; Houserova et al., 2006). Mercury also bionfaem throught the food chain.
Large predatory fish species tend to have highezldethan non-predatory fish species
at lower levels in the food chain (Voegborlo, AkaZ05).

Among the best known methylmercury poisoning ineluenvironmental disaster
in Minamata Bay in Japan (Marsalek, 2006).

Material and Metods

The fish speciekeuciscus cephaluszere used to determine. Fish were caught by Morava
River workers who have accreditation for this atfiv sampling sites was
the confluence of the Svratka and Svitava and iomcatear the village Rajhradice.
Immediately after killing the fish gutted and unglera health examination. The skin
and muscle of fish were marked, the beginning efahalysis were stored in a freezer at
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-18 ° C. Water and algae were collected at the ssan#ling locations. These samples
were processed immediately to determine.

For the determination of methylmercury, the choseethod involving extraction
of analytes in toluene, extract purification anded@ination by gas chromatography
with electron capture detector. The same methogolegs used to prepare extracts
of muscle and skin. Chromatographic conditions used presented in Table 1. The
column was adjusted by 10 sprayings 30 mM HBr leetbe actual measurement of the
calibration solutions and samples.

Table 1: Optimized experimental conditions for GEECD

Column DB-17 capillary, 30 m x 0,25 mm 1.D., 0,2®mffilm, J & W
Scientific, Folsom, CA, USA
Program 80°C - 1 min zadrz, 15°C/1 min do 180°@/%°min do 220°C
Detector 280°C
Injected volume 1l

Total mercury was determined in samples of the mt@bsorption spectrometer AMA
254 (Advanced Mercury analyser). Terms of the deftgation are listed in Table 2.

Table 2: Optimized experimental conditions for AN2B4

Sample drying [s] decomposition[s] waiting [s]
water 60 150 45
sediment 80 200 45
algae 15 200 45
muscle 90 210 55
skin 90 210 55

Results and Discussion
The obtained results are summarized in the follgwables and graphs.

Table 3: Results of methylmercury and total mercuryfish muscle and skin from
the No. 1 catch

Sample | MuscleMeHg MuscleTotal Hg Skin MeHg Skin Total Hg
No. [ng-kg] [ng.kg'] [ng-kg'] [ng-kg']
1 241,9 87,66 76,27 63,27
2 637,5 183,2 1449 91,75
3 256,3 99,88 44,94 44,74
4 161,5 119,4 73,04 67,33
5 124,3 109,9 72,01 45,83

Table 4. Results of methylmercury and total mercumryfish muscle and skin from
the No. 2 catch

Sample MuscleMeHg MuscleTotal Hg Skin MeHg Skin Total Hg
No. [ng-kg'] [ng.kg'] [ng-kg'] [ng-kg']
6 199,2 102,1 84,17 46,60
7 171,9 150,5 62,42 67,34
8 110,9 107,3 38,99 42,28
9 82,56 107,8 74,92 48,51
10 138,7 109,8 84,31 38,14
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Results of total mercury in fish muscle an Results of total mercury in fish muscle an
skin from the No. 1 catch skin from the No. 2 catch
200y 200
_ 150 150
x: 100, g’ 100/
- 50 = 50-
0+ 0-
1 2 3 4 5 6 7 8 9 10
Table 5: Results of total mercury in the other siasfrom the No. 1 and No. 2 catch
Sample Total Hg No 1 catch Total Hg No. 2 catch
[ug.kg'] [ug.kg']
water 0,466 0,518
sediment 66,08 40,931
aglae 35,872 53,799

Results of total mercury in the other
samples from the No. 1 and No. 2 catch
200,

150
1001
50 ﬁ 'j
o,
water sediment aglae
‘I No. 1 catcha No. 2 catch‘

[ng.kg-1]

Conclusion

The present study addresses the issue of deteromnatf total mercury and
methylmercury throughout the aquatic ecosystem. aNalyzed the water, sediment,
algae, and fish muscle and skin. The lowest conagom of mercury was found in the
water sample, the highest, as expected, in thelmos§dish. The specified values meet
the limits given in the Regulation of the Europgaommission 1881/2006/ES. The
results of this study show that it is still necegs® monitor the level of the aquatic
ecosystem, because the amount of contaminantssie¢bsystem continues to grow.
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Detekce druhuMycobacterium aviumv sedimentech nadrzi
s pitnou vodou, v Upravnach vod a v domacnostechWR

Detection ofMycobacterium aviunsubspecies in reservoir sediments,
water-treatment sludge and households in Czech Replic

'Klanicova Barbora, “Sal’a Jaromir, *Slana Iva, *Kantorova Krystyna,
Slany Michal, *Pavlik Ivo

Yvyzkumny Gstav veterinarniho lékevi, v.v i., Brno
“Biologické centrum AY'R, Hydrobiologicky Ustaweské Budjovice

Summary

In this study culture, quantitative real-time PCRPCR) and Mycobacterium tuberculosis
complex (MTC) duplex PCR were used to detect Myateliam avium subspecies in samples
tracing the pathway of possible transmission to &msnand animals. Samples out of four
drinking water reservoirs in the Czech Republic,d&@@n sediments, 34 water treatment plant
sludge and 38 household water tank sediments, aeagé/zed. The presence of M. a. avium,
M. triplex, M. gordonae and M. sp. was confirmedchiture in these samples. Dam sediments
tested positive for M. avium subspecies DNA in @@%amples, water treatment plant sludge
contained M. avium subspecies DNA in 24% of samghelshousehold water tank sediments
contained M. avium subspecies DNA in 16% of qPCiyaad samples. Concentrations ranged
from 10 to 10 copies/ gram. Altogether 68% out of 90 samplesevieund to be positive for
non-tuberculous mycobacteria by MTC duplex. In 8tigdy it was thus confirmed that here
exists pathway where drinking water from reservanight represent a transmission route of
potentially pathogenic mycobacteria to animals anchunosuppressed humans.

Keywords:non-tuberculous mycobacteria; drinking water; dam

Uvod

Netuberkul6zni mykobakterie (NTM) jsouuyodci onemocéni znamych jako
mykobakteriézy u lidi a zvat. Druh Mycobacterium aviunse @&li na poddruhyM.
aviumsubsp.avium (MAA), M. aviumsubsp paratuberculosiMAP), M. aviumsubsp.
hominissuis(MAH) a M. avium subsp.silvaticum (Thorel et al., 1990). iRozeny
rezervoar &chto potencialé patogennich mykobakterii (PPMjegalstavuje fida a voda
jako napiklad vodni toky, vodovodni systémy s pithou vodbigfilmy a aerosolM.
aviummuze byt vymyvano z oy piimo do vodnich systéima tak kontaminovat vodu
pro pitné wely (Kazda et al., 2009). V minulosti jiz také bybublikovany studie
zkoumajici moznou re-suspenzi sedinierto vod nad nimi které potvrdily, Ze
sedimenty mohou byt rezervoarem patogennich bakiertak pedstavovat mozné
zdravotni riziko (Craig et al., 2004).

Zastupci druhuM. avium jiz byli detekovani nafiklad v mestskych distribtnich
systémech s pitnou vodou, ve vodovodnich kohoutaiemocnic, v bazénech a
vitivkach (Havelaar et al., 1985; Du Moulin et al.8389Von Reyn et al., 1994; Covert
et al., 1999; Falkinham Ill. et al., 2001). Reziste druhuM. aviumk dekontaminénim
metodam jako je chlorac& ozonizace by mohla byt vystlenim pro staletastjsi
detekci tohoto druhu v pitné ved

Cilem naSi studie bylo sledovat vyskyt poddrull. avium v sedimentechétyt
piehradnich nadrzi, v naé¢ mavazujicich kalech z Upraven vod a v domacnostech
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odebirajicich tuto pitnou vodu@eské republice pomoci kultivace a kvantitativni-rea
time PCR (qPCR). Déle bylo cilem zjistit &chto vzorcich prevalenci NTM pomoci
Mycobacterium avium tuberculogiemplex duplexni PCR metody (MTC duplex).

Material a metody

Celkem bylo zetyi oblasti odebrano 52 sedimért nadrzi, 34 vzorkkali z Gpraven
vod a 38 vzorik z nadrzek na pitnou vodu v domacnostechér Sizorki sedimeni
probihal pomoci gravitaich ko (vrchni 2 cm). Kal zétyt Upraven vod byl odebiran
ze spadovych filtr bechemcisteni. Sediment z nadrzek na pitnou vodu v domacnbstec
byl odebirdn pomoci Pasteurovy pipety.

Kultivace vzorki byla provedena pomoci dekontaminace HCI-NaOH dedasu
inokulaci na Herroldovo vajeé médium s ATB a Mykobaktinem J (Fischer et al.,
2001). Inkubace probihal&i@5 °C, 30 °C a 37 °C.

Izolace DNA ze vzork prostedi byla uskut&néna dle jiz dive popsané metodiky
(Kaevska et al., 2010). Pro kvantifika®AP byl pouzit systém duplex qPCR pro
detekci specifické ins&ni sekvence 1900 (Slana et al., 2008). KvantifikaddAA a
MAH probihala pomoci systému triplex gPCR pro deté&k@01 a I1SL245(Slana et al.,
2010). Pro specifické rozliSeni zastagdTC byla pouZzita metoda MTC duplex, ktera
vyuziva amplifikace oblasti gempoB (Mokaddas and Ahmad, 2007).

Vysledky

Kultivacné byly negastji zachyceny mykobakterialni druhy jakd. gordonae, M.
triplex, M. peregrinum, M. chelonaa MAA Z celko¥ 124 vySeatenych vzork
metodou gPCR bylo DNA druhil. avium detekovano v 49 % vzorcich (61/124).
Z toho bylo DNAMAP identifikovano v 69 % fehradnich nadrzi, 21 % Upraven vod a
v 5 % domacnosti. DNA poddruidAA bylo identifikovano v 27 % nadrzi, pouze ve
3 % upraven vod a v5 % domacnosti. Zatimco DINAH bylo detekovano v 50 %
nadrzi a v 11 % domacnosti, nepididase jej prokazat v zadném vzorku kalu z Upraven
vod. Celko¥¢ se detekované koncentrace pohybovaly vrozmeZ+-1@0 kopii
mykobakterialni DNA/g. MTC duplex systéemem byla kapana pozitivita u 68 %
vySetovanych vzork (61/90).

Diskuse

DNA druhuM. aviumjsme nejastji identifikovali ve vzorcich sedimeatpirehradnich
nadrzi. Statisticky vyznangn vy3Si podil detekované DNA byl zjt v
sedimentechiighradnich nadrzi, nez v kalech z dpraven vod a dwvrsntech

z domacnosti. UMAP se podél prokazat vyznamny trend poklesu podilu DNA
pozitivnich vzorki ve snéru nadrz — Upravna — domacnost. V tomta@nplatil trend
poklesu vyskytu DNA druhiM. aviumobecr. Statisticky byl také vyznamny rozdil
z hlediska kvantifikace mezi dma zectyi celkow vySetovanych lokalit. DNA NTM
byla prokazana v 68 % testovanych vzpghrostedi, ktera byla posléze potvrzena i
kultivacné u 19 vzork, coz poukazuje na vysSi vyskyt mykobakterigéehto ¢tyrech
zkoumanych lokalitach.

Zavér
Jelikoz sedimenty a vodovodni systém jako takoviouogedstavovat jisté riziko pro
osoby i zvfata se snizenou imunitou, naSe studie se igalilst na detekci PPM préav
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v téchto systémech. Nasi studii jsme potvrdili vyskiMPjak v grehradnich nadrzich,
tak v kalech z upraven vod a v pitné ¥pavSem s klesajicim trendem &em ke
spotebiteli.
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Rezistencia mikroorganismov na dezinfeéni prostriedky
Resistance of microorganisms to desinfectans

Kachni¢ Jan, OndraSovi Miloslav, Gregova Gabriela, Holkkova Miroslava,
Kos¢o Jan
Katedra zivotného prostredie, veterinarskej ledisiaa ekonomiky, Univerzita veterinarskeho lekéast
a farméacie v KoSiciach

Summary

Listeriosis is an infectious bacterial disease a@ihmmals and birds which belong to the group of
diseases that are transmissible to humans. Fromstiegi species, only Listeria monocytogenes
is pathogenic to humans and we can find it in d, gdants and faeces. The most common
transmission is caused by food (alimentary infegtidOlder people, pregnant women and
people who have problems with immune systems amndist endangered group. In an effort to
avoid complications of the character which is irad&; we were participating on the monitoring
occurrence of L. monocytogenes in the meat factemp slaughterhouse. In the initial
examinations we found positive findings from tleerfl which we obtained from the places in
the slaughterhouse, meat processing rooms and stoleks. Sanitation has been performed
regularly. However it was found, that the temperataf water used for cleaning was ranged
between 41-45°C. In the next microbiological exations we found that the transmission of L.
monocytogenes from slaughterhouse to another paftsmeat factory was caused by
contaminated footwear and by wheels of the cartiterAapplication of HACCP rules,
disinfection and adjustment critical points in thext time period, we found occurrence of
Listeria only in the slaughterhouse. In anothertpasf meat factory the findings were negative.

Keywords:resistance; microorganisms; disinfectant; Listem@nocytogenes

Uvod

Podiel sanitacie na plneni sp&mskych uloh formulovanych v oblasti ochrany zdsavi
a vyzivy obyvatéstva, ako aj rozsah a zloZitoginnosti, ktoré sa robia v ramci
sanitacie, zvyramje vyznam a potrebu jej vSestranného zab&xpae. Sanitaciu
zaralujeme medzi opatrenia, ktorymi sa snazime dosialmtiavotni nezavadnids
ac¢o najvy3siu kvalitu vyrobkov, préxit trvanlivog’ vyrobkov a zniii straty pri
spracovani a preprave (Ondrasoaikol., 1999).

Rozdielne spracovdtské procesy a dlhé dopravné cesty od vyrobcu ktredptd’ovi,
mozu zvé&Sova riziko kontaminacie potravin rozkladajucimi  zaradki

a ich rozmnoZovanie vo vyrobku. Rozsah tohto ri&kaavisly na mnoZzstve faktorov,
z ktorych ma najuési vyznam mikrobialna kontaminacia vstupnych vyraiimsurovin,
pridavnych latok a pomocnych latok a potom sekumald&kontaminacia vsetkych
surovin a latok, ktora vznika v priebehu ich opraroa a spracovania.

Narodnéa implementacia nariadeni EU (eurdpskej Upie) potraviny znamena pre
producentov, vyrobcov a distribatorov potravin newtnos zabezpé&t systém
ochrany spotrebitan zaloZzeny na principoch HACCP (hazard analysticaticontrol
point). Jeden z rozhodujucich kontrolnych bodov HFCprogramu je program analyzy
rizika, ktorého zmyslom je zatanie vysSej bezgaosti potravin.
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Na zaklade tohto principu sacah zdératova nie inSpekny pristup (chemicka
a mikrobiologicka analyza), ale systémovy pristupytobe pozivatin ziwdSneho
povodu a zaobchadzaniu s nimi, ktory je zalozengreaencii.

Dezinfekcia technologickych zariadeni a pracovnghestoru méze ki rozhodujuci
kontrolny bod v HACCP systéme aztoho dovodu janatovanie moznych
biologickych rizik. Zmyslom HACCP programu je zé&eunie vysSej bezgaosti
potravin.

Material a metodika

Odber vzoriek bol vykonavany pomocou sterilnych panov do 10 ml sterilného
fyziologického roztoku v objekte pred a po dezimiekpo uplynuti poZadovanej
expozicie. Odber vzorky pri kvantitativnom vysSefréol urobeny dékladnym sterom
z plochy 10 crfohranienej steriinou $ablénou. Pri kvalitativnom vySetrea ster
odobral z plochy 100 cmVzorky boli odobraté z podlahy, &mych stien, stropu, ale aj
z prisluSenstva, ktoré sa nachadzali v objekterk{zboli spracované do Styroch hodin
po odbere. Stanovenie pritomnosti listerii boloozahé na ich zisteni pomocou
selektivneho agarového média Palcam po ich resggoittekutom selektivnom médiu
Fraser (STN EN ISO 11290-1/A1). Pre stanoveniemslgh p@&tov mikroorganizmov
bola pouzita agarova zivna podda s tryptbnom, kwasym extraktom a glukézou, kde
sa mikroorganizmy kultivovali 72 hod. pri teplot®°® (STN ISO 4833). Stanovenie
koliformnych mikroorganizmov bolo zaloZzené naiani kolonii mikroorganizmov po
kultivacii na tuhom agarovom kultitaom médiu VRBL (STN ISO 4832). Stanovenie
poctu plesni bolo zalozené na di@ni kolonii mikroorganizmov po kultivacii na
agarovom médiu Sauborad (STN ISO 7954).

Vysledky

Podiel sanitacie na plneni sp&mskych uloh formulovanych v oblasti ochrany zdsavi
a vyzivy obyvatéstva, ako aj rozsah a zlozitoginnosti, ktoré sa robia v ramci
sanitacie, zvyramij0 vyznam a potrebu jej vSestranného zab@ama. Kvalita
masovych produktov a vyrobkov zavisi od kvalitpgiredia, v ktorom sa spracovava,
bali a distribuuje.

Sanit&na ¢innog’ v prevadzkovych podmienkach sa posudzovala naadékkterov
odoberanych v pravidelnych intervaloch z prevadXdg sa zvierata porazaju a na to
nadvézovala kontrola rozrabky masa avyroba. Zggawch casti vyroby boli

z rbznych miest, najmadasti podlahy, pracovnych pléch a zariadeni odoldéesaery,
kde sa predpokladalo mikrobiologické riziko pre damrobu.

Odbery boli vykonané ztychto Usekov: bitunok, didagi, spojovacie chodby

s rozrabkou, spojovacia chodba s vyrobou tepelmacopanych vyrobkov, miestnos
na vyrobu Skvarkov, udiatiebaliaréi a miestnog na uskladnenie tepelne opracovanych
vyrobkov a expedné chladiarne.

Diskusia

Listerioza je infekné bakteridlne ochorenie cicavcov a vtakov ktoréimho skupiny
zoonoOznych ochoreni t.j. ochoreni, ktoré su pre@asatioveka. Z existujucich druhov
je pre ¢loveka patogénna len Listeria monocytogenes. \Ogerje znéne rozSirena

i s
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(alimentarna infekcia). Najviac suU ohrozeni stafSidia, tehotné Zeny ladia
s poruchami imunitného systému (Ondrejkova a R8I03).

Nariadenie komisie ES. 2073/2005 o mikrobiologickych kritériach pri kooie
potravin definuje postupy pri sledovani pritomndstimonocytogenes v potravinach.
Uradné kontroly zabezpeju inSpektori SVPS SR. Pri zisteni listérii v ramc
naslednych opatreni je infikovana potravina stigrmtrhu a prijmid sa opatrenia na
zistenie prdin vyskytu listérii, aby sa prediSlo opakovanémwskyfu a nasledného
ochorenia spotrebifa. Nakd'ko vyskyt listérii v potravinarskom priemysle pketva,

je prirodzenou snahou vyrobcov predkemplikaciam uvedeného charakteru. V ramci
uvedeného sme sa pothé na monitoringu vyskytu listérie v prevadzke
masokombinatu s bitinkom (Pistl a kol. 2009).

V uvodnych vySetreniach boli zistené pozitivne mgle podlahy ziskané z priestorov
od bitunku cez priestor spracovania, ale aj v datadch. Prehodnotena bola celkova
sanit&én& ako aj moZzna cesta Sirenia sa listérie v pré&seddri hodnoteni sanitacieo

sa tyka jej kvalitativnej stranky bola vykonavanavidelne. Zistené vsak bolo, ze
teplota vody pouZivana naistu sa pohybovala od 41- 45 pricom minimalna teplota
vody pri mechanickej@ste by mala by minimalne 65°C.

Dalsim mikrobiologickym vySetrenim bolo zistené, grenos listérie bol z priestorov
bitinku do d’alSich ¢asti prevadzky spbsobeny #istenou obuvou a kolieskami
vozikov. Uplatnenim zasad HACCP a upravou kritickysiest vd’alSom obdobi bola
pritomnos listérie zaznamenavana len na bitinku, avSaWalgich castiach
masokombinatu boli nalezy negativne.

Zaver

Na zaklade uvedenych zisteni boli prijaté nasledawmatrenia: kapacitne bol dorieSeny
prisun dostaitného mnozstva vody s pozadovanou teplotou, v rémlej prevadzky

a pouzivané boli aj vysokotlakové zariadenia s rngZu ohrevu vody, dobudované
boli dezinfekné brody na chodbach medzi bitinkomf'aSimi ¢ag’ami objektu,
vratane chodby pre odvoz konfiskatu. Konstruovaok tak, aby ich nebolo mozné
obig’, vykonana bola celkova dezinfekcia objektu postnekale aj aerosolom.
Dezinfekcia vyZzaduje pouZitie vhodného dezigfedho prostriedku, ale zaraveej
acinnog’ zavisi od mechanickejésty vykonanej pred dezinfekciou. Pri mechanickej
oCiste sa doporuje pouzi vysokotlakové zariadenia s mozrios ohrevu vody
minimalne na 6%C.
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Porovnani Winka platiny, paladia a rhodia na vegetativni fist
okiehku mensiho Lemna mino

Comparison of platinum, palladium and rhodium effeds on vegetative
growth of duckweed(emna minor)

Némcova Barbora, Bedn&ova lvana, MikulaSkova Hana, Strakova Lenka,
Beklova Miroslava

Fakulta veterinarni hygieny a ekologie, Veterinaarfarmaceuticka univerzita, Brno

Summary

Platinum group metals (PGM): platinum, palladiumdarhodium are in foreground of current
research interest in view of the pollution of th@emment. These rare elements are used
ascatalyticeffective substance in automotive catatyg reduce polluting emissions originating
from fuel combustion. The main source of contar@nasurface waters is rainfall runoff from
roads with high traffic density.

We have based our study on Bt®EdCL, RhC} effects on duckweed (Lemna minor) vegetative
growth monitoring and comparison of inhibitory etle The duckweed is a significant
ecotoxical bioindicator revealing changes in aqoagnvironment. The experiments were
carried out on the basis of OECD 223N ISO 20079). The growth inhibition and
morphological changes in individual colonies ofrfds have been found out as a result of the
effect of platinum group metals. The g (&ffective concentration) was determined afterday
test. 168hEg; PtCl, was estimated onl12.2 uM. The higher inhibitiorafbf PdC), RhClwas
found under the concentration 29.

Keywords:duckweed (Lemna minor); platinum group metals;iplan; palladium; rhodium

Uvod

Mezi aktualg sledované environmentélni polutanty ipagkupina platinovych kav
(PGM, zejména Pt, Pd a Rh). Za nejvyzngsinzdroje emisi platinovych kdvje
povazovana silini doprava a odpadni vody z nema@aich za&izeni obsahujici rezidua
cytostatik na bazi cisplatiny (Ravindra et al., 2DQedn& se o vzacné prvky, které jsou
vyuzivany jako katalyticky d&nna substance v automobilovych katalyzatorech
k redukci emisi Skodlivin vznikajicichiipspalovani pohonnych hmot. Hlavni cestou
kontaminace povrchovych vod jsou splachy srazkovyod z povrchu komunikaci
s vysokou intenzitou dopravy (Sucmanova et al. 8200

V pudé v blizkosti frekventovanych komunikaci byly prokay vysoké koncentrace
platinovych kowi. Chovani a €inky platinovych kow zatim nejsou bliZze prostudovany,
zejmeéna jejich distribuce vramci potravnikeitzce a schopnost bioakumulace. Tato
situace je danarpdevsim velmi nizkym obsakichto kowi ve vzorcich z Zivotniho
prostedi a uskalimi jejich detekce modernimi analytickpinstroji. Mezi odborniky na
tuto tématiku existuje nazor, Ze emitované PGM|jia ve forme kowva ¢i slowenin,
vykazuji pouze nizky toxicky potencial. Nicnt&&mmobilni ¢ast emitovanych kay
stejreé jako cast, ktera podstoupiignmeEnu na rozpustné formy v Zivotnim priedi,
piedstavuje vaznou hrozbu jak pro rostliny, tak prodchy (Ravindra et al., 2004).

Pro ziskani objektivnich informaci o imiposkozeni jednotlivych slozek Zivotniho
prostedi je nezbytnd ekotoxikologicka analyza, ktera zgoZena na stanoveni
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toxickych efekii (mortalita, imobilizace, inhibice apod.) u vhodhygivatiSnych a
rostlinnych druld (Beklov4, 2003). Mezi bioindikatory ekotoxikologich zneén ve
vodnim prosiedi pati cévnaté rostliny Zeledi okehkovitych {emnaceag které maji
pro tento del mnoho vhodnych vlastnosti a vzhledem ke schdpkasulovat kovy
jsou vhodné pro pouZzitifpmonitorovani kvality vody a v laboratornich testgHorvat
et al., 2007).

Cilem nasi studie bylo sledovatitiky PtCl,, PdC} a RhCkna morfologii a vegetativniist
kolonii vodni rostliny okehku mensihdLemna minoy a nasled& porovnat jejich inhikini
acinky.

Material a metody

Experimenty byly provedeny na zaktathetodiky OECD 221 &SN EN ISO 20079
Jakost vod — Stanoveni toxickyckinki slozek vody na adiehek {emna mino).
V experimentu byly kolonie listkokiehku mensihgLemna minoy vystaveny fisobeni
PtCl, PdChL aRhC} v koncentracich 0O; 5; 10; 25; 50 a 1a®l, ve tech opakovanich
pro kazdou koncentraci ikontrolu. Jednotlivé karicaéce platinovych kav byly
piipraveny za pouziti SIS media (pH 6,5+£0,2), ve éer je také dlouhodeb
kultivovana zasobni kultura séhku menSiho v naSi labor#itd’ro kazdou koncentraci
a kontrolu bylo na zatku testu vybrano 10 rostlin f@hku. Rostliny byly kultivovany
po dobu sedmi dni pod &elnym roStem $ kontinuélnim os¥tleni (6 500 - 10 000
lux) a @i teplog 24+2 °C.

Na konci testu, za 168 hodin se sledovatgbarostlin s cilem kvantifikovat ginek
platinovych kow na vegetativnitist okehku a morfologické zemy, vSechny anomalie
a viditelné znamky fytotoxicity jako n&pabnormalni velikost listk chloréza, nekréza,
rozpadani kolonii. Provedli jsme vy§® nistovych rychlosti a nasledrnhibice fistu

ve srovnani s kontrolou. Vfséhu testu byly dodrzeny podminky stanovené
v metodikach a také byla sghm kritéria platnosti tegt(OECD 221,CSN EN ISO
20079).

Pomoci komamé dostupného softwaru jsme na zakladskanych inhikinich hodnot
vyhodnotilil68hEG,, tzn. koncentraci, vyvolavajici 50% inhibiciistu okehku
mensiho vystaveného podminkam testu, ktery trvahb@lih, ve srovnani s kontrolou.

Vysledky a diskuse

Nazorné porovnani vliv jednotlivych kowi na okehek mensi ukazuje Obr. 1 A - C.
Z grafu poukazujiciho na vliv PtoDbr. 1 A, je moZzno konstatovat, Ze setstajici
koncentraci aplikovaného kovu dochazi uebiku mensiho k vyrazné inhibichistu

v porovnani skontrolou. Hodnota 168hg@ro PtCj byla stanovenanal2,2 uM. U
PdCL a RhCkdoSlo u koncentrace 5 pM k mirné stimulagstu a k nejvyrazsi
inhibici ristu doSlo u koncentraci 25 uM (Obr. 1 B a C). Dtohdivodu se nam
nepodailo stanovit hodnotu 168hEg U koncentraci 25; 50 a 100 uM doSlo k vyskytu
morfologickych zmén na jednotlivych koloniich (chloréza a nekrézkiis.
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Zavér

Uginky platinovych kow na vegetativnitst okehku mensiho se projevily inhibici
rastu a morfologickymi zmnami listki jednotlivych kolonii. Pomoci koeficientu
bioakumulace, Ize PGM tadit mezi kovy Spathaz stedré dostupné pro rostliny.
Hodnota 168hE¢ pro PtCj byla 12,2 uM. U PdGla RhC} byla nejvysSi inhibice
zaznamenana u koncentrace 25 uM, ve vysSich koacéit 50 a 100 uM nastal
pokles inhibice v tisledku vysrazeni kovu do nerozpustného komplexotoPse nam
nepodalo potvrdit trend toxického imsobeni udavany literaturou (Rh(lll) <<Pt(IV)
<Pd(ll)) (Farago and Parsons, 1994).

Podékovani 3
Studie byla finatiné podpdena projektem IGA 82/2012/FVHE a MSMT 6215712402.
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Vliv vybranych platinovych kovi na antioxidaéni aktivitu u rostlin
hrachu (Pisum sativumL.) a kukufrice (Zea may4d..)

Influence of selected platinum metals on antioxidamactivity in pea
plants (Pisum sativum L) and maize Zea mays L).

MikuldsSkova Hana, Bedn&'ova lvana, Némcova Barbora, Beklova Miroslava

Fakulta veterinarni hygieny a ekologie, Veterindrfarmaceuticka univerzita Brno

Summary

Platinum metals are primarily used in automotiveatgsts, which facilitate the oxidation-
reduction reactions leading to the purificationexXhaust gases. The increase in concentration
of platinum metals in the environment raises issuasly due to the adverse effects on human
health through possible contamination of the fobdik. This study is based on monitoring the
impact of platinum (Pt), palladium (Pd) and rhodifRh) on the antioxidant activity of pea
plants (Pisum sativum L.) and maize (Zea maysre.Jaa important part of the food chain. In
the experiment, seeds of plants exposed to differencentrations of ions of platinum,
palladium and rhodium (0, 5, 10, 25, 50, 100 uM) éight and twelve days. Antioxidant
activity was determined using spectrophotometridchoes ABTS. The measured values of
antioxidant stress point to different antioxidamtigity not only at individual plants, but also
above-ground parts and roots of plants.

Keywords:platinum group metals; Zea mays; Pisum sativum

Uvod

V Zivotnim prostedi dochazi k postupnému figiu €Zkych kowi diky antropogenni
¢innosti Locatelli et al., 200p Mezi hlavnicinitele pati automobilova doprava, ktera
ma za nasledek ndpnivy dopad na zakladni slozky ekosystému, jakeoda, fida a
ovzduSi. Hlavni fcinou tohoto zn&Steni jsou emise vzniklé spalovanim
uhlovodikovych paliv, i kterém vznikaji vlivem nedokonalého spalovanidikany,
které jsou pak v podehvyfukovych plymi emitovany do ovzdusi. Nasledkem toho jsou
do automobil montovany katalyzatory za@élem sniZeni produkce plynnych Skodlivin.
V kombinaci oxid@n¢-redukeni reakce a vysokeé teploty dochazi Kipku vzacnych
kovii (zejména Pt, Pd, Rh) do Zivotniho ptedf (Sikorova et al., 20)1Proto se
automobilové katalyzatoryadi mezi hlavni antropogenni zdroje &g&&ni zZivotniho
prostedi platinovymi kovy.

Z davodu zn&ného roz&eni do zivotniho prosdi se platinové kovy staly
celos¥tovym problémem a nast koncentraci échto kowi v Zivotnim prostedi
vzbuzuje obavy z moznéhoumiku kontaminant do potravnihoretzce a moznych
zdravotnich rizik ve vztahu k obyvatelstvu (Labtale, 2005).

Pro ziskani objektivnich informaci o imi zatizeni Zivotniho prasdi Skodlivymi
latkami, jsou vedle ekotoxikologickych analyielité i analyzy chemické.

Material a metody

Ke stanoveni inhidnich (&inka platinovych kow (Pt), (Pd), (Rh) na kieni a fist
rostlin v pa&ateenich stadiich vyvoje, byla pouzita semena hra¢tisum sativum [).a
kukufice Zea mays ). V experimentu byla semena rostlin vystavefiaopeni PtG|
PdChL aRhCk v koncentracicl®; 5; 10; 25; 50 a 10QM. Pro kazdou koncentraci a
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kontrolu bylo vybrano 100 semen roznifstch na kiénich destitkach pokrytych
bunitinou. Kli¢ni desttky byly umistny do nadob o objemu 500 ml. Do kazdé nadoby
bylo aplikovano 300 ml jislusné koncentrace kovu tak, aby konce &owi byly
smaeny v roztoku a dochazelo k jeho vzlinani k seimenJakotedici voda byla
pouzita destilovana voda. Nasledoyla semena kiena v kultivé&nim boxu po dobu 8

a 12 dri ve tme pii teplot 25° C a vlhkosti 60 %. V 8. a 12. dnu experimelgly
provedeny odéry klicka, u kterych byly zji&ny metrické Udaje (délka, hmotnost)
nadzemni a k@novécasti.

Bioakumulace platinovych kdvv rostlinach byla sledovana pomoci biochemickych a
enzymatickych analyz. Pomoci spektrofotometru B8-B@la stanovena antioxitiai
aktivita ABTS.

Vysledky a diskuse

Tézké kovy mohou svouifiomnosti podminit vznik volnych kyslikovych radikdO;’,
0%, H,0, OH), které vyvolavaji oxidativni stres peroxidaci idip membran a
zménami v proteinovychietézcich. Ochrannou funkci proti volnym kyslikovym
radikaiim maji antioxidani enzymy (Gratao et al., 2005). Pro zhodnoceny stiesu u
rostlin byla stanovena antioxiéfa aktivita pomoci metody ABTS (2,2‘-azinobis(34ety
2,3-dihydrobenzotiazol-6-sulfonova kyselina)), ktepati mezi zakladni a rychlé
metody stanoveni antioxitiai aktivity (Fogliano, 1999; Paulov4, 2004). N#ené
vysledky byly gepaiteny na mnozstvi kyseliny gallové a 1g proteinuerkt byl
stanoven podle metody Bradford. Nazorné porovndiitvjednotlivych kowi na
rostliny hrachu a kukice ukazuji obrazky 1 — 3. Z grafu poukazuijici ha RtCl,; Obr.

1 A je mozZno konstatovat, Ze se t&t@jici koncentraci aplikovaného kovu dochézi u
rostlin hrachu v nadzemnictastech k poklesu antioxitiai aktivity ABTS v 8. dnu o
43 % a ve 12. dnu o 35 % v porovnani s kontrolaopak v kéenovych¢astech doslo
k prudkému néistu této aktivity (Obr. 1B). Vifipack rostlin kukuice je z grafi (Obr. 1
C, D) patrny znatelny nast aktivity ABTS u nadzemnictasti, v kdenovychéastech
pak doslo ke snizeni ABTS v 8. dnu o 17 % a 12.a6id %.
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#8.day #l12.day #8.day #l12.day #8.day #l12.day #8.day #l12.day
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Obrazekl: ABTS hrach (A,B), kuktice (C,D)

Pti hodnoceni vysledkvlivu PACL jsme dospli k nasledujicim zaram (Obr. 2 A,B).
U rostlin hrachu doslo v nadzemnich ii&oovych¢astech k poklesu aktivity ABTS, a
to u nadzemnichasti v 8. dnu 0 8 % a ve 12. dnu o 33 %, tekovychc¢asti v 8. dnu o
44 % a ve 12. dnu o 35 %. Naopak u kiik® doslo v nadzemniakéstech k ndistu
aktivity ABTS, ato v8. dnu 0 29 % a ve 12. dndd %, u kadeni pak bylo patrné
snizeni mifené aktivity v 8. dnu 0 44 % a ve 12. dnu o 40 %r(Q C,D).
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Dale byl hodnocen vliv Rhgha antioxidani aktivitu ABTS hrachu a kukice (Obr.
3), kde rostliny hrachu reagovaly n&tpmny kov zvySenim aktivity ABTS a to v 8.
dnu 0 44 % a ve 12. dnu o 60 % u nadzempéshi a u kéenovych v 8. dnu o 17 % a
ve 12. dnu o 63 % (Obr. 3 A,B). U kuice naopak doslo k pokleas aktivity ABTS a
to u nadzemnichiasti v 8. dnu o 25 % a ve 12. dnu 40 %, tekovychc¢asti pak v 8.
dnu o 27 % ave 12. dnu o 7 %.
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Obrazek 3: ABTS hréch (A,B), kukige (C,D)

Zavér

Po vyhodnoceni vyslediisme dosli k zakru, Ze jednotlivé aplikované kovyigobi na
aktivitu ABTS rozdilg, a to nejen u jednotlivych rostlin, ale i v nadzéah a
korenovych ¢astech rostlin. Ve vzorcich, u kterych byl pozomovaafstu aktivity
ABTS je prav@podobné, Ze vlivem aplikovanych kKov doSlo v rostlindch
ke zvySenému oxidativnimu poskozeni.

Podékovani
Studie byla finatin¢ podpdena projektem IGA 25/2012/FVHE a MSM 6215712402.
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Hodnotenie pésobenia nizkych davok ionizujuceho ziania a glyfosatu
na Artemia franciscana

Valuation of the effect of low doses of ionising i@ation and of
glyphosate onArtemia franciscana

'Spalkova Michaela,’Falis Marcel, 3Zdarsky Michal, ‘Ren¢ko Andrej

Wstav bioldgie, zooldgie a radiobiologie, Univeeziteterinarskeho lekarstva a farmacie, Kosice
) ?Ustav toxikolégie, Univerzita veterinarskeho leltéasa farmacie, Kosice
3Ustav biochemie, chemie a biofyziky, Veterinarfarenaceutick& univerzita, Brno

Summary

The goal of our study was to observe the effedowfdoses of ionising radiation and of
glyphosate on the lethality of Artemia franciscasagnificant increase of the lethality was
observed as in the group of solitary ionising raitia at doses of 40 and 50 Gy at"dour, as

in the group of combination of glyphosate and midimg radiation at doses of 20, 40 and 50
Gy at 48", 72" and 96" hour. On the other hand, in the group of combmrawf glyphosate and
of ionising radiation at a dose of 30 Gy we obsdrggnificant decrease of the lethality in
compare with the combined group of glyphosate dndnising radiation at doses of 20, 40 and
50 Gy at 48, 72 and 96" hour. These results could support the theory dfation hormesis at
the level of a dose of 30 Gy.

Keywords:Artemia franciscana; glyphosate; ionising radiatjdethality; radiation hormesis

Uvod

Sasnym trendom je zniZovanie o pokusov na zvieratach na minimum. Preto sme
v tejto préaci vyuzili alternativny biotest Il. Gadeie naArtemia franciscangDvorak

a Beaiova, 2002).

Zintenziviovanie pdnohospodarskej vyroby ma za nasledok zvySené vanidv
pesticidov, atym zvySené tagenie ekosystému a Zm& hospodarske problémy.
Glyfosat patri medzi neselektivne herbicidy. Prikyana jeho baze obsahuj&idnu
latku prirodzene v 41% a 1% koncentracii. Okre¢imidej latky pripravky obsahuju aj
zmes soli isopropylaminu (IPA)inidiel réznych pridavnych zloZiek, ako napr.
protipeniacich a farebnych prisad, biocidov a aaoigkych i6nov na upravu pH
(Bradberry a kol., 2004).

Material a metédy

V experimente boli pouzitértemia franciscanavyliahnuté v morskej vode (Dvak
akol., 2005). 10 kscerstvo vyliahnutych naupliovych Stadii sme umidstaio
polystyrénovych Petriho misiek o priemere 60 mmagetkovom objeme morskej vody
10 ml (vratane vzorky). V pokuse bol pouzity roztgliigffosatu v koncentracii 500 mg.|
! Skaimany roztok bol riedeny v morskej vode. Nawi §tadia boli oZiarené gama
laémi a absorbovali davku 20, 30, 40 a 50 &€, Chisostat, Chirana) pri davkovom
prikone 11,36 Gy.mih Experiment bol rozdeleny do jednej kontrolnej pdkusnych
skupin (tabtka 1).

V kazdej skupine bolo 50 jedincov, ktori boli rollé do 5 samostatnych skupin
(misiek) po 10 jedincoch. V experimente bolo celikgouzitych 500 jedincov. Petriho
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misky boli po predchadzajucej dezinfekcii termast@ociSova, 2005) umiestnené pri
teplote 20t 1 °C.

Tabu’ka 1: Pokusné objekty boli rozdelené do 10 skupslatiovne

Rozdelenie pokusnych Koncentracia glyfosatu Davka ionizujuceho
skupin (mg.I") Ziarenia (Gy)
K 0 0
20Gy 0 20
30Gy 0 30
40Gy 0 40
50Gy 0 50
G 500 0
G20Gy 500 20
G30Gy 500 30
G40Gy 500 40
G50Gy 500 50

V ¢asovom intervale 24, 48, 72 a 96 hod. sme vykoadtitanie Zivych artémii.
Vysledky sme porovnali oproti kontrolnej skupinétatisticky vyhodnotili. Zarove
boli Statisticky porovnané oZiarené skupiny s gbgfiom. Na vyltenie odahlych
hodndt sme pouzili Deanov-Dixonov test (Bak, 1995). Rozdiely medzi jednotlivymi
skupinami sme testovali pomocou signifikantnych dielov preukazatamosti
(Wayland, 1991).

Vysledky
Tabuka 2: Letalita (%)Artemia franciscana
Skupina 24 hod. 48 hod. 72 hod. 96 hod.
experimentu| x | N S X n S X N S X N| S
K 0|50 0 510 0 5] 0 2 5143
20Gy 3|15]|86 3 5] 86 3 5| 86 4 51|43
30Gy 0|5 0 0 5| 0 0 5/ 0 0 5] 0
40Gy 0|5 0 1 5143 5 5|43 16* | 5| 86
50Gy 3|5]|43 3 51 4,3 3 51| 4,3 17* 5143
G 0|50 0 510 0 5] 0 1 5143
G20Gy 3|15(143| 14* | 5|8,6|*18* | 5 | 12,9 **20* | 5 | 4,3
G30Gy 0|5] 0 3 5|43 3 5|43 4 5143
G40Gy O|5| 0 |*20* | 5|86|*20* | 5| 86 | *™27* | 5 | 43
G50Gy O|5| 0 |*25* | 5|86 |*26* | 5| 43 |*26* | 5| 4,3

X - priemernd letalita v %

n - pasettestovanych skupin

s - smerodajna odchylka

* - Statistickd vyznamnépreukazana v porovnani s kontrolnou skupinou
** _ Statistickad vyznamnaspreukazana v porovnani so skupinou G30Gy

V kontrolnej skupine sme pozorovali maximalnu lgtaRrtemia franciscanana arovni

2%, ato po 96 hodinach. Po 24 hodinach expozigie sepozorovali Statisticky
vyznamné zmeny letality medzi kontrolou a experitAgrymi skupinami. Po 48
hodinach expozicie sme pozorovali Statisticky vymné zmeny letality v skupinach
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s glyfosatom po oziareni davkami 20 (G20Gy), 400G¥) a 50 Gy (G50Gy). Po 72 a
96 hodinach expozicie sme pozorovali Statistickgnamné zvySenie letality oproti
kontrolnej skupine v rovnakych skupinach ako po H&linach. Po 96 hodinach
expozicie sme vSak v porovnani s kontrolnou skupjmazorovali Statisticky vyznamné
zvySenie letality eSte aj v skupinach po samotndmreni s davkami 40 (40Gy) a 50
Gy (50Gy).  V skupine vystavenej glyfosatu aéniu na trovni 30 Gy (G30Gy) sme
zaznamenali Statisticky vyznamné zniZenie letalidygroti skupine s glyfosatom

a Ziarenim na urovni 40 Gy (G40Gy) a 50 Gy (G50069)48 hodinach. Po 72 a 96
hodinach sme pozorovali v skupine G30Gy Statistiyanamné znizenie letality oproti
skupinam s glyfosatom a Ziarenim na uUrovni 20 (GA0Q0 (G40Gy) a 50 Gy

(G50GyY).

Diskusia

Glyfosat ma Siroké spektrum herbicidneh&nku proti jednorénym a viacrénym
burinam. Environmentalne vlastnosti tohto herbicétto jeho imobilita v péde, rychla
pddna inaktivacia a pédna biodegradacia nie su endrento herbicid je prakticky
netoxicky na ,nerastlinné” formy Zivota, ako napre vodné organizmy, vtaky, zvierata
aludi (Malik a kol., 1989). Aj vysledky nasho expeeintu dokazuju, Zze pre vodné
kdrovce nie je toxicky.

Herbicidy na baze glyfosatu (napr. Roundup ®) ¢ai$to vyuzivané vo vodnom
Zivotnom prostredi. Skimala sa toxicita Styrochefor glyfosatu na vodné organizmy
(Vibrio fischeri, Selenastrum capricornutum, Skeletma costatum, Tetrahymena
pyriformis, Euplotes vannus, Ceriodaphnia dubiAcartia tonsd. Toxicita chemikalii
bola nasledovna: POEA (polyoxyetyléen amin) > Roynd@u > kyselina glyfosatu >
isopropylaminova doglyfosatu (IPA). Toxicita kyseliny glyfosatu basp6sobena jeho
velkou kyslogou (Tsui a Chu, 2003). V naSom experimente bol pugrodukt
Roundup ®. Mann a Bidwell (1999) sledovali akutoxititu kyseliny glyfosatu, IPA
a troch soli glyfosatu na dospelych Zabach a Zokaieh Styroch druhov juhozapadnych
australskych Ziab s vyraznou senzitivitou juvergimyforiem druhuLitoria moorei
Relyea (2005) pozoroval toxicitu Roundup ® na seasrerickych druhoch Ziab.
Vysledkom bol adhyn 96 — 100% larvalnych foriem a-686% juvenilnych foriem.
Negativny vplyv ionizujuceho Ziarenia potvrdzuju\gjsledky experimentu Bevej

a kol. (2007), kde boli dosiahnuté podobné hodetiglity pri Ziareni s davkou 50 Gy
ako v nasom experimente. V naSom experimente s&ipku glyfosatu a ionizujuceho
Ziarenia s davkami 20, 40 a 50 Gy sumovali negatiufinky faktorov. V pripade
Ziarenia na urovni 30 Gy sa prejavdiiiok radianej hormeézie (Hré&ir, 1999). Obdobné
vysledky potvrdzujuce radial horméziu boli zaznamenané v StudiinBeej a kol.
(2007) na urovni davky 10 Gy, kde sa vSak'@sli (inky interakciitazkych kovov
(Cd, Cr) a ziarenia.
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Spolupiasobeni arsénu a sinic na hematologické parametry
Oncorhynchus mykiss

Interaction of arsenic and cyanobacteria on haematogical
parameters ofOncorhynchus mykiss

Navréatil Lukas, Palikova Miloslava, Navréatil Stanidav

Fakulta veterinarni hygieny a ekologie, Veterin&rfarmaceuticka univerzita, Brno

Summary

Development of cyanobacteria is a worldwide probl@yanotoxins are products of secondary
metabolism of cyanobacteria. Cyanotoxins affectnfeelogical parameters in blood of fish.
Arsenic is a toxic element that is commonly foumtiééd mixtures for fish. The aim of this study
was to find new information about the interactioi arsenic and cyanobacteria on
haematological parameters of rainbow trout.

Keywaords:cyanobacteria; arsenic; leukocytegpsonization; recirculation

Uvod

Arsén

V mnoha rozvojovych zemich jsou vysoké koncentaersénu v podzemnich vodach. V
dnesni dob se vyuziva arsén a skmniny arsénu &Sinou v piimyslu na vyrobu skla,
raiznych emailu, pigmeita v metalurgii (Szkoda et al., 2009). Toxicitaéams zavisi na
chemické forny, toxictejSi je jeho anorganicka forma. Chronick@énky arsénu mohou
zpiasobovat leukopenii, anémii, rakovinude a plic. Arsén do prasdi vstupuje diky
zneisteni vodniho prosedi, zejména antropogentinnosti. Arsén do sebe mohou
naakumulovat ryby i #kkysi, a pokud jsou konzumovany lidmi, tak se de&tarsen
dale do potravnihdetézce (Martin et al.,, 2012). Arsén ve vodnim predi mize
ovlivnit vodni bionty a tim fedstavuje riziko pro ryby (Kumar et al., 2011). &mus
zpisobuje u ryb snizeni ptu cervenych krvinek a sniZzeni ga leukocyfi (Abernathy
et al., 2003).

Sinice

Celarada druli cyanobakterii produkuje¢kolik variant microcystid, v daném kmeni
obvykle grevlada jedna a#itvarianty. Neji&zngjSi formou jsou microcystiny —LR, -YR
a —RR, jedna se o zkratky aminokyselin v poloze 2 a jejich desmethylovanych
derivati (Sivonen and Jones, 1999). Microcystiny jsou dlmb&istribuované ve
sladkych vodach a to ve foinvodniho kétu. Tento k¢t naruSuje vodni ekosystémy
celého swta, predevsim eutrofizované (Yang et al. 2010). Microoysinohou zgsobit
oxidatni stres u kory® (Vinagre, 2003) a ten je spojen s imunosupresiyl r
(Rymuszka, 2008).

Hematologické zrny parameit byly zjistny v nekterych studiich, v nichz byly ryby
vystaveny pirozenym @inkam cyanotoxiri (Kopp et al, 2005; Kopp et al.2009; Kopp
et al 2010). Tyto &inky jsou rozerejSi, ale pozorované zimy mohou mit za
vySSi pH, vysoké koncentra¢pavku a mozné dalSi, které jsou ve ¥@Bieroslawska
et al., 2011).
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Material a metodika

V pokusu bylo pouzito 125 ktisOncorhynchus mykisd?o dobu pokusu byly ryby
umiseny v recirkul&nich nadrzich v pdu Sesti kud. Nadrze byly rozeleny
nasledova: 1) kontrolni, 2) se sinicemi, 3) 5 ppm As, 4)ftm As, 5) se sinicemi a 5
ppm As, 6) se sinicemi 50 ppm As. Pokus probihall@iou jednoho &sice na felomu
listopadu a prosince 2011. QGulp se provady celkem ftikrat s odstupem 10 dni.
Z kazdé nadrze sefipjednom odbru odebralo 7 ryb. V p@béhu pokusu se
monitorovaly chemické parametry vody. Po huméanimmraenim se odebrala rybam
krev. Ke stanoveni @tu bilych krvinek se pouzilo batkové metody s naslednym
pocitanim v Burkerow komarce. Dale byla stanovovana opsonizace.

Vysledky
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Diskuze

U Oncorhynchus mykiskyl sledovan péet leukocyl po vystaveni &inkam sinic a
arsénu. Dale se sledoval parametr opsonizace. Ibgmké rozmezi je u leukoaytlO —
60 G.I'Statistické vyhodnoceni se provedlo metodou jedstoéeAnovy. S naslednym
dohodnocenim pomoci Schiffova testu. U leukdcihlyly zaznamenany statisticke
rozdily v prvnim odbru F(5,35)=1,86; p<0,1269, u kontroly {0,0086968lel u arsénu
50 ppm {0,008696; 0,04807}. Dale byly zaznamenatatistické rozdily u druhého
odkeru F(5,36)=1,42; p<0,2407 a to u kontroly {0,048R2®ale pak u arsénu 5 ppm
{0,01836} a u arsénu 50 ppm {0,048926; 0,01836}.z@Zamenany byly rowi
statisticky vyznamné rozdily u opsonizace a to gdw prvnim odbru F(5,36)=1,43;
p<0,2375, u nadrze s arsénem 50 ppm {0,026076} readrze s kombinaci sinice a
arsénu 50 ppm {0,026076}. Statisticky rozdil by¥méz v zaznamenan vetim odlru
F(5,36)=2,86; p<,0284 u kontroly {0,0011}, dale @dnZze se sinicemi{0,008496}.
Statistické rozdily byly zaznamenény v nadrzi £aesn 50 ppm {0,02493} a u nadrze
se sinicemi a arsénem 50 ppm {0,0011; 0,00849€4®@8}. Tyto udaje poukazuji na
vliv arsénu a sinic na gty leukocyfi a opsonizéni schopnost.
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Zavér

Ze zjiSenych udaj je patrnych jisty vliv arsénu na leukocy@ncorhynchus mykiss
Jisty vliv arsénu, sinic a kombinace obou, je patna opsonizéni schopnost. | igs
vSechny opdeni nelze plé vylowit vliv nekterého faktoru na biologicky materidl.
Uvedené udaje jsou s@asti SirSiho vyzkumu.
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Vliv kombinované expozice cyanotoxiny, inhibitory
acetylcholinesterazy a antikoagulanty na biochemiagkparametry krve
ptaki
Effect of combined exposure by cyanotoxins, acetylolinesterase
inhibitors, and anticoagulants on biochemical pararsters of bird’'s
blood samples

Ondraéek Karel, Pikula Jiti, Band’ouchova Hana, Damkova Veronika, Kral Jfi,
Osickova Jitka

Ustav veterinarni ekologie a ochrany Zivotniho predi, Fakulta veterinarni hygieny a ekologie,
Veterinarni a farmaceuticka univerzita Brno

Summary

The major of this research is combined exposure chgnotoxins, acetylcholinesterase
inhibitors, and anticoagulants on biochemical paeders of quail's blood samples. Nowadays,
the ecological researches are not focused on olvprablematic as on set of individual risks,
but they are focused on the influence possibiliGésndividual substances in mixtures. The
major of our research group was the same. Thisaesecompares gained biochemical results
of blood samples after application of toxic substmwith their combinations, and it points out
the possibilities of mutual influence of these tases in their mixtures.

Keywords: blood samples; acetylcholinesterase inhibitoranticoagulants; cyanotoxins;
biochemical parameters; Japanese quail

Uvod

V Zivotnim prostedi mohou byt ptaci vystaveni mnoha rigik Vetrg prirodnich
toxini a antropogennich kontamin&n¥ prirodnich toxiri se mohou uplabvat toxiny
sinic (cyanotoxiny) z antropogennich polutam@ag. inhibitory acetylcholinesterazy a
antikoagulanty. Kroma pripadovych studii se toxicitou sinic zabyvaly i esipentalni
studie (Skocovska et al., 2007); stejimk u antikoagulait (Beklova et al., 2007).
Nejcastji byly demonstrovany ievazri subletalni efekty na arovni biochemickych
odpowdi a subcelularni histopatologické &my u jednotlivych sledovanych latek.

V sowasné dob je aktualni nenazirat na danou problematiku jako soubor
jednotlivych rizik, ale pochopit moznosti kombingednotlivych stresdr. V prostedi
se \tSina toxickych latek dostava do potravnifettzce v subletalnich davkach, kdy
muzeme uvazovat o ovliwvani jejich @inka jinou toxickou latkou nebo infekim
agens ve sisi. Jejich dinky se pak mohouc¢gtat nebo potencovat. Na toto téma jiz
nekteri autdi upozonuji (Kortenkamp et al., 2007), (Pikula et al., 2010

Cilem tohoto projektu bylo @eni hypotézy, Ze koexpozice ptaksubletalnimi
davkami cyanotoxii, inhibitori acetylcholinesterazy a antikoagulkamvlivni klinické
piiznaky, biochemické a histopatologické &, kumulaci jednotlivych toxiin
piipadré amrtnost vice, nez jednotlivé expoziéetto latkami.

Material a metodika

Experiment byl provash dle metodiky OECD 205 s drobnymi modifikacemi mase
experimentalni podminky. Modelovym pien druhem byla #epelka japonska
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(Coturnix coturnix japonica). Do pokusu bylifaaeni jedinci ve &ku 2 nEsice a
roz&kleni po parech do skupin po Sesti kusech. Celkeno byouzito 48
experimentalnich pték (8 skupin po Sesti jedincich, pém pohlavi 1:1).
Experimentélni skupiny byly sestaveny nasledovri. Kontrola, 2. Expozice
cyanotoxifim, 3. Expozice inhibitam acetylcholinesterazy, 4. Expozice
antikoagulanim, 5. Kombinovand expozice cyanotoxim a inhibitofim
acetylcholinesterasy, 6. Kombinovana expozice ciyamoim a antikoaguladim, 7.
Kombinovana expozice inhibithm acetylcholinesterasy a antikoagutant 8.
Kombinovana expozice cytotoXim, inhibitofim  acetylcholinesterasy a
antikoagulantm. Test zahrnoval 10 dni aklimatizace a 10 dnitmlas testu.

Expozice sinicim byla prové&da formou pidavku lyofilizované cyanobakterialni
biomasy do kompletni krmné $si. Expozice inhibitory acetylcholinesterazy a
antikoagulanty byla prové&da aplikaci bromadiolone a paraoxonu pera@alRo
uplynuti desetidenni expozice byl u vSech expongsfam kontrolnich jeding proveden
odker krve pro hematologické a biochemické vy8et a ptaci byli utraceni pro oéb
vzorki tk&ni na histopatologii, elektronovou mikroskopstanoveni paraméir
oxidativniho stresu a analyzu obsahu mikrocystimhibitori acetylcholinesterazy a
antikoagulant.

Vysledky

V prabéhu pokusu nebyla zaznamenanaémen chovani exponovanych skupin oproti
kontrole ani Uhyn testovanych jedind pies absenci klinickychifznaki byl zjistn
vyznamny vliv bromadiolonu, paraoxonu a cyanotéxima biochemické parametry krve
podilejicich se na energetickém metabolismu orgamizgedevSsim u celkového
cholesterolu, high-density lipoprotein cholester@uglukosy. Déale byly odebrany
vzorky tk&ni ke stanoveni parametxidativniho stresu a analyze obsahu mikrocystin
inhibitori acetlychlinesterazy a antikoagulapro uceleni informaci.
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Graf 1. Celkovy cholesterol: porovnani parametrikamesho cholesterolu v krvi u
jednotlivych skupin ptak k-kontrola, p-paraoxon, p+b-kombinace paraoxon a
bromadiolone, b-bromadiolone, b+s-kombinace broolade a biomasa sinic, s-
biomasa sinic, p+b+s-kombinace paraoxon, bromadialbiomasa sinic.

140



Sekce 3

55
g
E 5,0 T
g 4.5
1., B E
g o

a

£ 35 ‘ 5
é 3.0 ‘ =
= a
2 25
g 2,0 T~ +Std. Dev.
£ [ +Std. Err.

1,5 =] M

k p p+b b b+s p+s s p+b+s San

Groups of birds
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Graf 3: Glukosa: porovnani parametru glukosy v kryednotlivych skupin ptak

Zavér

Jak je ¥ejmé z vysledi jednotlivé toxické latky i jejich kombinace majiiw na
biochemické parametry krveidpelek. Vtomto vyzkumu byla navic sesbirana a
hodnocena i dalSi data, rfapmistopatologické Udaje. Vy¥eni mnozZstvi jednotlivych
toxickych latek i anatomické vlastnosti sledovanyadrgari u jednotlivych
experimentalnich skupin. Dané téma gistdnesni dob jeS€ neni vyerpano a je
moznost ho dale rozvijet.
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Vliv olova a nesteroidnich antiflogistik na ptaky
Effects of lead and non-steroidal anti-inflammatorydrugs on birds

Osickova Jitka, Kral Ji i, Ondraéek Karel, Band>°ouchova Hana, Pikula J¥i

Fakulta veterinarni hygieny a ekologie, Veterindrfarmaceuticka univerzita Brno

Summary

Diclofenac, non-steroidal anti-inflammatory drug currently considered as a significiant
environmental contaminant. It is widely used maialy an analgesic, antiphlogistic and
antipyretic in veterinary medicine. It is extrenixic to vultures and has caused visceral gout,
kidney failure and subsequent death of an indiVidiea several days after exposure. A
hypothesis was formulated that the consumptioraafasses of cattle previously treated with
non-steroidal anti-inflammatory drugs may causeatesilure necrophagous birds. Lead affects
erythrocytes and the metabolism of hemoglobinhis teview have been monitored effects of
combined exposure of lead and non-steroidal arfilnmatory drugs on Japanise qualil
(Coturnix coturnix japonica).

Keywaords:diclofenac; non-steroidal anti-inflammatory drudsad; birds; toxicity

Uvod

Voln¢ Zijici ptaci mohou byt vystaveni kombinovanémtinku fady stresar vcetrg
piirozenych toxifi, antropogennich polutantéi infekénich agens, jejichz negativni
Gcinky se mnohou @tat ¢i potencovat. Zatimco toxicita olova pro vodni iesrialni
ptaky je podrob& prostudovana, dinky nesteroidnich antiflogistik na ptaky byly
popsany jen formouifpadovych studii a obeérse touto problematikou zabyvalo jen
malo autoii. Hypotézou tohoto projektu je, Ze subletalni kamobana expozice
nesteroidnim antiflogistikn a olovu zfisobi \tSi efekty a uhyn ptdknez expozice
jednotlivé.

Material a metodika

Do pokusu bylo z@azeno 40 jedinckiepelky japonskéCoturnix coturnix japonicave
st&i 2 mesiai o primérné hmotnosti 180 g, kite byli dale rozdleni do 4
experimentalnich skupin po 10 jedincich ( 1. Kolatr@. Expozice olovu, 3. Expozice
nesteroidnim antiflogistikm, 4. Expozice nesteroidnim antiflogistik a olovu).

Expozice olovu byla provedena viozenim Sesti &hgeh broki o celkové hmotnosti
1,5 g do volete, broky se poté stavaji &t gritu svalnatého Zaludku. Expozice
nesteroidnim antiflogistikm prokEhla intramuskularni aplikacitipravku Dolmina (
Zentiva, a.s.) v mnozstvi 2,5 mg-kgkontrolni skupig bylo podano stejné krmivo bez
piidavku olova a nebylo provedeno podatipmavku Dolmina. U vSech jedincbyla
sledovana umrtnost, vdhové parametry n&atka a na konci pokusu a v neposledni

fack také iznaky intoxikacei projevy abnormalniho chovani.

Pred zah§jenim testu préfila sedmidenni aklimatizace, po kteréataslastni pokus, a
to v délce 10 din Zvirata bylo podavano krmivo obsahujici olovo v pefigetti dni,
od Sestého dne byli ptaci krmeni potravou bez glavia minimald po dobu dalSichrit
dna. Denre byly zaznamenavany uhyny &znaky toxicity.
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Vysledky a diskuze

V prabéhu experimentu byly zaznamenany zadné abnormdibyani a nedoSlo ani
k Zzddnym uhyaim. Ztoho divodu lze pedpokladat, Ze uvedené davky olova a
nesteroidnich antiflogistik byly pro exponované ijeg subletalni. Na zaklad
hematologického vysSigni byly zjiSény nizSi hodnoty hemoglobinu u jedinc
exponovanych olovu (Graf 1). To potvrzuje vliv odoma metabolismus hemoglobinu.
Hodnoty hematokritu byly nejnizsi u jedfiexponovanych olovu a kombinaci olova a
nesteroidnich antiflogistik (Graf 2). Dale byly dwiény vzorky jater, plic, srdce, ledvin,
mozku, sleziny a pohlavnich orgak histologickému vySéeni, ke stanoveni paramietr
oxidativniho stresu a analyzu obsahu rezidui olova.
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Graf 2: ZjiS€né hodnoty hematokritu

Zaveér

V experimentu jsme sledovali¢iaky kombinované expozice olova a nesteroidnich
antiflogisitk na ptaky. Bhem pokusu nebyly zaznamenany zadné uhyny jedicwz
potvrzuje, Zze uvedené davky zkouSenach latek bybystedované jedince subletalni.
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Zjistené hodnoty hematologického vy&ati exponovanych pték potvrzuji nasi
hypotézu o tinku kombinované expozice olova a nesteroidnicklagisitk.

Podékovani
Studie byla finaéiné podpdena projektem IGA VFU Brno.
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Pilotna Studia hniezdnej ornitofauny univerzitnéhoparku
Univerzity veterinarskeho lekarstva a farmacie v K&iciach

Pilot study of nesting ornithofauna of university @ampus
of The University of Veterinary Medicine and Pharmay in KoSice

Korytar Lubo$, Ondrejka Rébert, pndrejkové Anna, Proke$§ Maran,
Slepecka EvaCechvala Peter

Ustav epizootoldgie a preventivnej veterinarskejliaiay, Univerzita veterinarskeho lekarstva
a farméacie v KoSiciach

Summary

The aim of this article is to bring first systencati information about nesting ornithofauna of

university campus of The University of Veterinargditine and Pharmacy in KoSice. During

field work the nest area monitoring scheme and biaghping and bird banding were used. On

area of the university campus 15 nesting specexs wonfirmed. Nesting of other 5 species is
very likely.

Keywords:UVLF in KoSice; university campus; nesting ornfdama; nest areas; bird trapping

Uvod

Na vyskum ornitofauny urbdnneho prostredia sa kladiySeny doéraz priblizne od
druhej polovice dvadsiatych rokov. Jednu z prvyatesrahlych kvantitativnych
a kvalitativnych Stadii hniezdnych ornitocenéz niovEnsku vykonali Feriancovéa-
Masarova a Ferianc v osemdesiatych a ti#sgiatych rokoch 20. Stafia, pricim v 21
okresnych mestach zapadného a stredného slovelstila 63 hniezdiacich druhov
vtakov (Lutenikova a Orszaghova, 2010).

Charakteristika Uzemia

Skumany areal o rozlohe cca. 10 ha je situovangemgrnej nadmorskej vyske 215 m
v severnefgasti mesta KoSice. Univerzitny park sa vyana roztrisenym zmieSanym
listnatym (lipa, platan, breza, javor) aj thatym (smrek, borovica, tis) stromovym
porastom s primesou krikov 2&& tvoriacich Zivé ploty a vyskytuju sa tu aj tratén
porasty. Vhodné podmienky pre hniezdenie vtakovkyto§i aj jednotlivé budovy
univerzity.

Material a metodika

Za &elom zistenia p&tu druhov hniezaiov aich hniezdnych okrskov sme pouZili
metdédu mapovania hniezdnych okrskov fadandu &epu, (1986). Podstatou metddy
je uskut@nenie viacerych kontrol na vymedzenej ploche vimier hniezdneho
obdobia. Metdéda je vhodnd na mapovanie hniezdnyobulacii teritorialnych
nekolonialnych druhov, ako napr. spevavcetaBdkazdej kontroly sa do mapy Uzemia
znakami zakreBuju pozicie pozorovanych vtakov. Zvlastny doraz ldadie na
spievajuce samce. Pri vyhodnocovani vysledkov skreslia Udaje o jednom druhu zo
vSetkych kontrol do druhovej mapy. Viaceré regiggatoho istého druhu v mape,
leZziace blizko pri sebe spoja sa v zhluk registréicuhu. Zhluk registracii druhu
predstavuje hniezdne teritorium jedného péaru. Nderé@ zistenych hniezdnych teritorii
sa stanovuje pgetnos’ hniezdnej populécie (Jand&epa, 1986).
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V priebehu hniezdnej sezény (m4j — jun 2011) botkonanych 5 kontrol (snimkov),

z toho Styri ranné kontroly (65— 09° hod.), ajedna werna kontrola na zachytenie
druhov s vyraznou wernou aktivitou (1% — 206°° hod.). Jednotlivé hniezdne okrsky
boli vyhodnotené na zaklade spevu samcov, alelitendg hniezda.

Ako doplnkova metéda na risvanie druhovej diverzity hniezdnej ornitofauny dol
pouzita metdéda odchytu do nédrazovych ornitologibkgeeti. Tatocinnog’ vykonaval
prvy autor na zaklade drzby kruzkoutkej licencie a povolenia a rozhodnutia MZP
SR ¢. 269/132/05-5.1 pil, ktorym sa udelila pre kraz&tdiov zdruzenych pri
Slovenskej ornitologickej spaloosti vynimka zo zakona&. 543/2002 na odchyt
a krazkovanie vinezijuceho vtactva na uzemi SR.

Boli pouzité nylonové pgpolové siete o rozmeroch 2,5X10 m a 2,5X12 m onpeie
0k 16X16 mm. U odchytenych vtdkov bola evidovanghdra prisluSnasa pohlavie
avek ak to bolo mozné. Kazdy odchyteny jedinec bpha&eny ornitologickym
krdzkom a spétne vypusteny.

Pri snimkovani vyskytu vtakov pas jednotlivych kontrol a pri vyhodnocovani
vysledkov boli pouzité mapové podklady 'me dostupné online prostrednictvom
programu Google Earth.

Vysledky

Metdédou mapovania hniezdnych okrskov bolo potvrdemiézdenie 12 druhov vtakov
(Tabu’ka 1). NajvysSSiu hniezdnu hustotu vykazovali dr@xékotavy a drozdiierny.
Medzi druhy pri hniezdeni uprednsisjice koruny stromov patria droztvikotavy
(Turdus pilarig, pinka lesna Kringilla coeleb3, , zelienka ob¥ajna Carduelis
chloris), Skorec ob¥ajny (Sturnus vulgaris krovinna etdz, resp. kriky obsadzovali
drozdcierny (Turdus merul® penicaciernohlava $ylvia atricapillg, penica popolava
(Sylvia currucd, kolibkarik c¢ipcavy(Phylloscopus collybifa a budovy Zltochvost
domovy Phoenicurus ochrurgs muchar sivyluscicapa striaty sykorka véka
(Parus majo). Sykorky vé&ké obsadzovali aj budky rozmiestnené v areali. Hieaie
d’alSich druhov, ako drozd plavyyrdus merul® trasochvost bielyMotacilla alba),
hrdlicka zadhradna Streptopelia decaoc}p straka obyajna Pica picg a dad’ovnik
tmavy (Apus apugje pravdepodobné.

Tabu’ka 1: Hniezdie a p@et hniezdnych okrskov v parku UVLF v KoSiciach 012

Vedecky nazov Slovensky nazov Hniezdne okrsky

1. Turdus pilaris drozdévikotavy 7
2. Parus major sykorka véa 5
3. Turdus merula drozdcierny 5
4. Fringilla coelebs pinka lesna 4
5. Sturnus vulgaris Skorec obyajny 4
6. Phoenicurus ochruros Zltochvost domovy 4
7. Serinus serinus kanarik pdny 3
8. Carduelis chloris zelienka obyajna 3
9. Sylvia stricapilla penicaciernohlava 2
10. | Phylloscopus collybita kolibkarik cipcavy 1
11. | Sylvia curruca penica popolava 1
12. | Muscicapa striata muchar sivy 1
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Do narazovych sieti bolo odchytenych 19 jedincogr@hov spevavcov (Talka 2).
Pravidelnymi nidifikantmi univerzitného arealu UVLFKoSiciach su aj vrabec pay
(Passer montanjsvrabec domovyRasser domesticys lastovika domova lirundo
rustica). Pre mapovanie tychto druhov nie je metodika mapi@ hniezdnych okrskov
vhodna.

Tabuka 2: Prefiad odchytenych druhov

Vedecky nazov Slovensky nazov Odchytené jedince
1. | Passer montanus Vrabec pdny 3
2. | Sturnus vulgaris Skorec obyajny 1
3. | Turdus pilaris Drozdc¢vikotavy 4
4. | Phoenicurus ochruros Zltochvost domovy 1
5. | Carduelis chloris Zelienka obyajna 2
6. | Fringilla coelebs Pinka lesna 1
7. | Cyanistes caeruleus Sykorka belasa 2
8. | Coccothraustes coccothraustes | Glezg hrubozoby 1
9. | Turdus merula Drozdcierny 3
Diskusia

Ide o prvé systematicky ziskané poznatky o avifauméverzitného arealu UVLF
v KoSiciach. Na ploche skimaného arealu bolo zstenl5 druhov nidifikantov.
Z tohto polfiadu je na Slovensku asi najlepSie preskimana ndegelk Bratislavy.

V rokoch 1990 — 1992 tu bolo vtroch parkoch (SadKkdila, Botanicka zahrada
a Medicka zahrada) zistenych 35 druhov hniezdiasi@kov (Kocian a Franekova,
1993). Podobne, ako je tomu v parku UVLF v KosSibia@j v parkoch Bratislavy
prevazuju stromové hniezdi (Polievkova-Lékova a Kocian, 2000).

Okrem zaujimavych faunistickych Gdajov smeé&amrealizacie Studie ziskali informacie
vyznamnom faktore spésobujucom vysoku mortalitudpwsetkym novovyletenych
mlad’at viacerych druhov. Su to Uhyny po néraze ri&é&eresklené plochy pavilonov.
Dévodom fatalnych viéch zrazok s oknami je zrkadlovy obraz okolitej exed

v oknach vyvolavajuci u letiacicliastokrat eSte neskldsenych ddé dojem, Ze letia do
vol'ného priestoru. Takto bolo v priebehu troch ciedmypoch6dzok arealom
v ¢asovom rozpati 2 tyxdv pod oknami najdenych celkom 7 uhynutych diat
Jednalo sa o 3 drozdjerne [Turdus merula(pavilony¢. 2, 6 a 10), 3 drozdyvikotavée
(Turdus pilarig (paviléony 1 a 12) a 1 sykorku belasLy@nistes caeruledigpavildon 1).
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Leukogram po Winku gama Ziarenia uPoecilia reticulata
Leukogram after efekt ionising radiation in Poecilia reticulata

'Rentko Andrej, Daiiova DenisaFalis Marcel, *Ondrasovi¢ova Silvia,
\ankU$ova Miroslava, *Spalkova Michaela

1 Upiverzita veterinarskeho lekarstva a farméaci€osgiciach
2 Statny veterinarny a potravinovy Ustav v Dolnonbike

Summary
The aim of this work was to estebilish mutual et#kionising radiation in dose 20 Gy to
leukocytes order and compared with control grupimy20 days.

Hematological parameters alwais belonged to theids parameters healt and in the on said
in organism. Changes in the variol components eftibod occure after efects end with toxic
factors biological and abiological sources. Betw#nris eminents pollutants and factors
affecting quality and long of living period in dilial bellong to also ionising radiation. Gama
radiation in one from the hardest radiation to know

Keywords: leukocyts; Poecilia reticulata; ionising radiations

Uvod

lonizujuce Ziarenie je vyuzivané v mnohyfidskych oblastiach. Okrem pozitivnych
vlastnosti mé aj negativneidky, ktoré uz boli pomerne dobre popisané u cicaa
vtakov (Beiova a kol. 1998, Toropila a kol. 1998, idwa a kol. 2007). Prave
s rozvojom jadrovej energetiky sacata rozvij@ aj radig&na ochrana Zivotného
prostredia a zarovieaj ochrana zdraviéudi pred negativnymi €inkami ionizujuceho
Ziarenia (Dveak a kol. 2006, Beova a kol. 2008). Hematologické parametre patrili
vzdy k zakladnym ukazovdiem zdravotného stavu organizmu a vnutorného piistre
viom. V nasej praci sme sledovakiok ionizujuceho Ziarenia o davke 20 Gy na
leukocytovu radu a porovnavali v priebehu 20 dmiedy v jednotlivych zlozkach krvi
nastavaju po pdsobeni toxickej nogly uz biologického alebo abiotického pdvodu.
Medzi takéto vyznamné polutanty a faktory ovgiyjfice kvalitu a tfku Zivota jedinca
patri i Ziarenie. NajcitlivejSie na Ziarenie su kyra tkanivd s vysokou mitotickou
aktivitou, cize tie, ktoré sa najviac delia. Medzi takéto tkanpatri i krv a krvotvorné
organy (LeSnik a Danko, 2005). Abnormalna odpgvako napriklad neutropénia pri
poSkodeni kostnej drene, infekcii, pésobeni nigkiorliekov, alebo toxinov méze
navodi’ podmienky pre sekundarnu bakterialnu infekciu.kBreory fagocytov mézu
pod’ahn@ malignemu bujneniwo navodi stav akutnej, alebo chronickej myeloidnej
leukémie (Merck veterinary manual, 1997).

Material a metédy

Pouzili sme samice ryby druhBoecilia reticulataz laboratérneho chovu s priemernou
hmotnosou 6 g a vekom 2 roky. Chov sme udrzovali za kantdgah podmienok: voda
o teplote 24C, 3,9N, pH 7,04, umelé vzduchovanie, filtracia vody,ofetridda 12
hod/dét (CSN 1974, Dveédk, 2004). Ryby sme thiili Zivou a sudenou potravou.
Pokusné ryby nahodne vybrané arozdelené do skemi@ chovali za rovnakych
podmienok. Pre 1 chovnu skupinu sme pouZili akwario objeme 15 litrov. Na
udrziavanie konstantnej teploty sme pouzili poncakyarijny ohrieva s termostatom
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F 4010. Filtrovanie vody v akvariu bol zabeZpeany vzduchovacim akvarijnym
motoekom AT-A 1500. Na #nenie experimentalnych ryb sme pouZili kové
krmivo Super Zmes 1000ml, mrazeny Spenat, mrazdnéghané filé aArtemia
franciscanaFotoperidda bola zabezfsvana 40 W Ziarovkou.

Kontrolnu skupinu, pre stanovenie fyziologickyclikekritovych hodnét sme zostavili
z 10 kusov samid?oecilia reticulata Experimentalnu skupinu sme zostavili z ryb
oZiarenych davkou 20 Gy gamacdi ®°Co-zdroj Chisostat pri davkovom prikone
1,04761666 Gy.min Ryby sme oZiarili v sklenej Petriho miske v aliwéej vode, pri
vyske vodného fica 1 cm. Zdanlivo boli ozarované aj kontroly, ppdrobili sa
vSetkym proceduram manipuldcie ako oZarované, snkou samotného oZarovania
gama lémi. Tymto rybam bola odoberana krv postupne nd.3.,10., 15., a 20. dgo
oZiareni. Vzdy bola odoberana krv z 10 kusov rfborych sa spracoval krvny nater a
stanovili sa leukogramy a z nich priemerny leukagraa porovnanie s kontrolnou
skupinou.

Pri odbere nativnej krvi vpichom cez medziziabrgviestor do srdca (intrakardialnou
punkciou) sme do heparizovanej (kvéli monolayerdiea rychlejSiemu zrazaniu krvi
ryb) zabrldsenej kapilary o objeme 60 pl nasali Ktgrd sme nasladne kvapli na
podloZzné skifko a druhym podloZznym skkom sme pripravili preparéat, ktory sme
najskor nechali zaschtifri laboratérnej teplote a neskor ofarbili. Farbihe klasickou
panoptickou metdédou pdd Pappenheima.

Vysledky adiskusia

VySetrovali sme bielu zlozku krvného obrazu a paréerzastupenie jednotlivych
zloziek bieleho krvného obrazdize diferencialny krvny obraz. Z leukogramov ryb
chovanych za fyziologickych podmienok sme \ipali priemerné hodnoty
jednotlivych elementov bielej krvnej zlozky kontnej ryby druhuPoecilia reticulata
Ly-80% , Mo-9%, Eo-3%, Ne-6%, Ba-2% 0 zodpoveda udajom inych autorov
(Svobodova a kol.,1986, Doubek a kol., 2003) anheayrazné zvySenie migrujucich
monocytov. To je pravdepodobne spdsobené zvySertyesosn pri manipulacii a
odbere krvi.

Pri vySetreni krvnych preparatov odobratych naitoEh po oZiareni sme zistili
nasledujuce hodnoty: Ly-75% , Mo-20, E0-2%, Ne-B4;1% 7. d& po oZiareni sme
zaznamenali tieto priemerné hodnoty leukogramowv84% , Mo-14, Eo-1%, Ne-1%,
Ba-0% 10. d& po ozZiareni boli zistené nasledovné hodnoty biekminiek: Ly-85% ,
Mo-15%, E0-0%, Ne-0%, Ba-0% Neskdr 15i@® oZiareni: Ly-84 %, Mo-16 %, Eo-
0% , Ba- 0 % , Ne-0 % A na 20.idpo oZiaeni sme zistili tieto hodnoty: Ly-89 %, Mo-
11 %, Eo- 0 %, Ba- 0 %, Ne-0 %.

Na grafe 1 mbézeme vidig Ze pokles lymfocytov a monocytov je sumerny @z n
vynimku 3. D& po oziareni, kedy bol tento pomer naruSeny v mrolspnonocytov¢o
svedi o vySSej mortalite lymfocytov, neskér, od siedmeakia po oZiareni je tento
pokles sumerny az do konca experimetize do 20. da po oziareni.
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B Kontrolna skupina
W 3.den po oziareni
7.den po oZiareni
W 10.den po oziareni
m 15.den po oziareni

| 20.den po oziareni

Graf 1: Zastupenie jednotlivych elementov bielejrigj zloZky v kontrolnej skupine a
v nasledujice dni po oZiareni davkou 20 Gy gamani(*°Co-zdroj Chisostat pri

davkovom prikone 1,04761666 Gy.ntin
Ly-Lymfocyty, Mo-monocyty, Eo-Eozinofilné granulogy Ne-Neutrofilné granulocyty, Ba-Bazofilné
granulocyty

Zaver

O celkovychéiselnych zmenéach v ptoch jednotlivych fragmentov leukocytov sa vie
pomerne da§ no o ich pomernych zmenach v leukograme po aZiamame u ryb
strohé informacie. V naSej Studii sme dokazalitanodi Ze nielen v hustote leukocytov
v krvi sU zmeny, ale aj v pomernom zastupeni siekejpkrvnej zlozke vyznamné a
vyrazné zmeny. Do 105d po oZiareni doSlo v organizrReecilia reticulataprakticky

k Uplnej absencii vSetkych foriem granulocytov.tilisme tiez, Ze lymfocyty klesaju
hnef’ po oziareni, ale monocyty az o pér dni neskér. Zaljimavy tiez pokladame
masivny rozpad a vakuolizaciu lymfocytov a nepaelmutény je tiez markantny
pokles lymfocytov a monocytov v krvnom preparétede sme v celom preparate
s ve’kymi tazkogami napditali 100 elementov bielej krvnej zlozky.

Pod’akovanie
Prezentovana praca vznikla za podpory Narodnéherewhého laboratéria pre pesticicy
UVLF-KE.
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Stanoveni 5-nitroimidazoli v krevnim séru za pouZziti polymefi
s molekulovymi otisky

Determination of 5-nitroimidazoles in blood serum amples using the
Molecularly Imprinted Polymer Purification

Zelni¢kova Hana

Fakulta veterinarni hygieny a ekologie, Veterin&rfarmaceuticka univerzita, Brno

Summary

Rapid and sensitive method based on liquid chrografy - tandem mass spectrometry using
positive electrospray ionisation have been devaloder determination of nine 5-
nitroimidazoles and their three hydroxylated metaes in blood serum samples. The method
use a new type of columns based on a moleculagyirited polymer (MIP) for the clean-up of
primary extracts of samples. The validation studyswvearried out according to criteria
(accuracy, linearity, repeatability, reproducibiit ruggedness, specificity) and the
requirements of Commission Decision 2002/657/EG iftethod with MIPs is simple, fast and
selective for extraction of 5-nitroimidazoles. hopides high recovery, good reproducibility,
clean extracts and low background.

Keywaords: nitroimidazoles; molecularly imprinted polymergliid chromatography - tandem
mass spectrometry

Uvod

Nitroimidazoly se dive vyuZzivaly k I€eni protozoarnich infekci u itlveze, prasat a
skotu. Pouzivaly se taktéz kb€ trichomoniazy u skotu a enterohepatitidy uitka
prasat a jako profylaxe v krmivech pro &ty Kk prevenci a terapii histomondzy
(cernohlavosti kiit). Tyto latky maji karcinogenni a mutagenniinky [1]. Nyni je
jejich pouziti pro potravinova ztdta v zemich Evropské Unie zakazano (dle
Rozhodnuti Komise 96/22/EC).

Nejvice vyuzivanymi technikami vhodnymi na standw&ohto slodenin jsou plynova
nebo kapalinova chromatografie ve spojeni s hmtihepektrometrii, a to diky jejich
selektivig, specifie a citlivosti [2]. WEtSina postup je kwili odstrargni neistot
zaloZena n&isténi extraktu metodou extrakce tuhou fazi [3-4]. ©kiur2009 se na trhu
objevuje novy typ kolonek produkovany firmou Sigwdatich — Polymery
s molekulovymi otisky (Molecularly imprinted polymeMIP), ve kterych funkci
sorbentu plni molekulagotis€né polymery [5].

Tato prace popisuje rychlou a jednoduchou analgticknetodu na stanoveni 12
nitroimidazoti (Dimetridazol, Metronidazol, Ronidazol, IpronidézoTernidazol,
Secnidazol, Tinidazol, Carnidazol, Ornidazol adejimetabolity 2-hydroxymethyl-1-
methyl-5-nitroimidazol a Hydroxymetronidazol, Hydseipronidazol) v krevnim séru.
Metoda je pl# validovana dle poZzadaukevropské Srérnice 2002/657/EC [6].

Material a metoda

Priprava vzorku:2,5 ml séra bylo napipetovano do zkumavky amum byl gidan
pracovni roztok vnihich standani} kalibratni fada byla fipravena v rozsahu 0 az 20
ng/ml. Ke vzorku bylo potéimlano 5 ml acetonitrilu a 1 g NaCl. Vzorek bylkiadns
prottepan a centrifugovan 10 minfipeplog 20 °C a 3000 x g. Supernatant byl
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pieveden do zkumavky a odea @i 50°C do sucha. Odparek byl naslédonzpustn
v 2 ml vody a bez vakua naneseniksténi na SPE kolonku SupelMIP.

Kolonky bylo nutno kondicionovat postupnym promytinml toluenu, 1 ml acetonitrilu
a 1 ml 10 mM octanu amonného. Néskedhyl na kolonku nanesen vzorek. Rychlost
praitoku promyvacich roztak byla 0,5 - 1 ml/min. Kolonka byla poté promyta 1 m
deionizované vody, dale 2 x 1 ml hexanu a 1 misstneptan:toluen (3:1). Analyty byly
eluovany 2 x 1 ml sisi acetonitril:voda (60:40) s 0,5% kyselinou octovo

Extrakt s obsahem stanovované latky byl ddpapod jemnym proudem dusikdi p

500C do sucha. Odparek byl rozptrstve 250 pl roztoku 0,05% kyseliny mragén
s acetonitrilem (70/30) aigfiltrovan gres stikackovy filtr do vialky.

Stanoveni naffstroji LC-MS/MS:Vzorky byly méteny na kapalinovém chromatografu
Agilent Technologies 1200 Series ve spojeni s tamod§ym hmotnostnim
spektrometrem s trojitym kvadrupdlemgilent Technologies 6460. Separace byla
provedena f 45°C na kolog Zorbax Eclipse XDB-g5um, 4.6 x 150 mm.

Vysledky a diskuze

Tato prace se zabyvala vyvojem metody pro stanoSemtroimidazol ve vzorcich
krevniho séra. Bylo nutné vyvinout ji tak, aby igplala kritéria pro konfirméni
metody uvedena v Rozhodnuti Komise 2002/657/EC.

Pro identifikaci a kvantifikaci byly proto pouZitsnoderni analytické metody - a to
spojeni kapalinové chromatografie s hmotnostni tspeietrii. Identifikace analytve
vzorku byla provedena srovnanim refeich ¢asi a hmotnostnich spekter s analyty
meifenymi samostatn Reterni ¢as analytu musel odpovidat retefimuc¢asu standardu
s toleranci dle Rozhodnuti Komise 2002/657/EC.

Popisovana metoda uziva kvantifikaci metodouinitito standardu.

Metoda vykazuje vysokou extréki selektivitu, zvySeni vyg¥ka analyti, vysSSi stupe
preciSténi vzorku, eliminaci maténich efekd, stabilitu v Sirokém rozsahu pH a teploty
a dobrou citlivost umaiijici detekci stopovych mnoZstvi nitroimidaiol

Tabulka 1: Vnitrolaboratorni reprodukovatelnost

Analyt Smérnice Smérodatné Korelaéni Koncentrace
odchylka koeficient R
interceptu
DMZ 0.1905 0.0068 0.999
MNZ 0.3342 0.0164 0.997
RNZ 0.2204 0.0167 0.994
HMMNI 0.1837 0.0117 0.996
MNZOH 0.0933 0.0038 0.998
IPZ 0.6918 0.0272 0.998 0-20 ng.mi
IPZOH 0.2686 0.0133 0.997 '
CNz 0.1524 0.0969 0.699
TNZ 0.2238 0.0299 0.981
SNZ 0.3458 0.0384 0.987
TIZ 0.1045 0.0182 0.969
ONZ 0.2178 0.0270 0.984
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Tabulka 2: Linearita a detéki limity CCo a CQ uvedené v ng/ml

Analyt Intercept Smérnice Korelaéni CCa CCp
koeficient R
DMZ -0.0118 0.1952 0.999 0.08 0.14
MNZ 0.0321 0.3292 0.999 0.11 0.20
RNZ 0.0237 0.2284 0.999 0.18 0.30
HMMNI 0.01 0.1726 0.999 0.15 0.25
MNZOH 0.0146 0.0921 0.999 0.10 0.10
IPZ 0.0964 0.662 0.999 0.09 0.16
IPZOH -0.0174 0.2792 0.999 0.12 0.20
CNZ 0.005 0.2204 0.998 1.48 2.52
TNZ -0.0755 0.2611 0.995 0.31 0.53
SNZ -0.1142 0.3946 0.996 0.26 0.44
TIZ -0.0108 0.1194 0.998 0.41 0.69
ONZ 0.0852 0.1919 0.996 0.29 0.49
Zavér

Popsana metoda je vhodna pro kvantitativni a kowafini stanoveni deviti
nitroimidazot a jejich ti metaboliti ve vzorcich krevniho sérare@isténi vzorki bylo

povedeno pomoci kolonek SupelMIP, které jsou vhadma velmi znéisténé vzorky.

Validatni data prokazala dobrourgsnost a citlivost metody, vysokou ¥¥most a
dobrou reprodukovatelnost. Hodnoty deétsich limitd stanovené i validaci metody
musi byt niz8i nez hodnoty dopoané (tj. 3 ug/l). VSechny ziskané a vyfiané

hodnoty CGx a CCB stanovovanych analyttemto pozadavkm vyhovovaly.
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Rizika neuvazeného pouzitia warfarinu
Risk from thoughtless usage of warfarin

Harkabus Juraj, Hromada Rudolf, Sasakova N@’a, Veszelits-Laktiova Katarina,
Kachni¢ Jan, KiSova Jana, OndraSowova Silvia

Univerzita veterinarskeho lekarstva a farmacie Si€mch, Katedra Zivotného prostredia, veterinajske
legislativy a ekonomiky

Summary

This work was aimed to residues of anticoagulanderdgicides in plant bodies after its
application on ground. We have used preparation KRII@X G with active substance
warfarin. Plants were planted on so prepared saitilutime of harvesting. Collected samples
from agricultural plant's were examinated for ambahresidues on HPLC chromatography.

Keywords:anticoagulant; rodenticide; residues; warfarin

Uvod

UZ od pradavna sélovek snazi pretvofi prirodu vo svojom okoli pre svoje osobné
potreby. Tymto svojim ponom vnasa vo forme emisii do prirody odpad z pyigin
ako aj pdnohospodarskejinnosti. Vyuziva pesticidy v flaohospodarstve na kontrolu
stavu Skodlivych oranizmov, no neuvazene ich tgktamo, alebo nepriamo vnasa aj
do potravinového r@azca. Pouzitie pesticidov preto must lmyelené, aby nenarusili
biologicku rovnovahu ekosystému (Ondrasawikol., 1996).

Pesticidy v sebe za&iaju aj rodenticidne pripravky ¢ené na kontrolu Skodlivych
hlodavcov. Su aplokované vo forme poZerovej nagirahpreto predstavuju zéra@
riziko nielen pre cieleny druh organizmov. BegtejSie pouzivané rodenticidy su
chronického charakteru. Tieto svojou vlastitms vytvaraju moznas vzniku
sekundarnej otravy u spa@lenskych, ale aj vme Zijucich zvierat. Ich pomaly rozklad
zvySuje riziko vzniku rezidui v Zivdsnych, ale aj rastlinnych telach.

Material a metodika

Nastrahy boli rozmixované s pédou v nadobe s rommdmx1x0,5 m a a aplikované
priamo na podu pri vyseve priohospodarskych plodin v mnoZstve 5004/ ifakto
bolo do pddy zapracovanych 12,5§/warfarinu, ke'ze sa v pripravku KUMATOX G
nachadza v 2,5% koncentrécii. e celého vegetaého obdobia neboli vykonané
Ziadne agrotechnické zasahy. V obdobi zberu bdiling zozaté réne. Subezne
s osevom obilnin a rodenticidneho pripravku bolatasaj kontrola bez jeho aplikacie.
Mnozstva rezidui boli zi®vané omocou HPLC chromatografickej analyzy.

Vysledky a diskusia

V grafe 1 je grafické znazornenie mnoZstva rezidaifarinu v obilninach, ako aj
kukurici a repke v porovnani s kontrolou. Po aplikgripravoku KUMATOX G na
podu v mnoZstve 500g/imsme detekovali najvyssie koncentracie rezidui avarfi
v pSenici, ato 0,078ppm. U ostatnych komodit kbzitené néasledovné hodnoty,
v jaémeni 0,051 ppm, v razi 0,058 ppm, v ovse 0,061 pwphukurici 0,057 a repke
0,062 ppm.
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Rezidua warfarinu v rastlinach po aplikacii
500g pripravku na 1m?
0,08 -
0,07 -
0,06 -
0,05 -
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0,03 - H konrola
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0
PSenica Jacmen Ovos Kukurica Repka
Graf 1

Pre pouzitie warfarinu v humannej medicine akopeuéicky antikoagulant upustil
vybor pre potravinovy tt&azec a zdravie zvierat (SCFCAH) od stanovenia jabd
(Acceptable Daily Intake, akceptovétg denny prijem). Tento akt bol nasledne
ukotveny v smernici ES. 5/2006. Akceptovatey denny prijem (ADI) je mnoZstvo
denného privodu latky povazovany za ,bezpg pri celozZivotnej expozicii pre danu
latku (Zapletal a kol., 2001). Pri absencii tejtmdhoty sa zhorSuje moZznbs
monitoringu pre dand latku v potravinovomtaeci, ¢im sa zvySuje aj mozZnos
ohrozenia verejného zdravia.

Zaver

Snaha eurépskeho spdémstva smerujica ku zniZzeniu pouzivania pesticiddo
najnizSom mnozstve aj pomocou cielenych legislgttarkrokov nevie Uplne zrusit ich
pouzivanie v pinohospodarstve kvoli ich efektivnosti a cenovejtajmsosti. Aj pri
znizeni ich pouzitia existuje spbésob kontaminacmrgvin, ako aj potravinového
retazca dovozom komodit z druhych krajin mimo eurépskspol@enstva. Tymto je
otazka rezidui pesticidov stale aktualna.
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Vliv vybranych rozpoustédel na embryonalni stadiaDanio rerio
Effect of selected carrier solvents on embryonal ages ofDanio rerio

Chromcova Lucie, Sépanova Stanislava, Plhalovéa Lucie, Praskova Eva,
Svobodova Zdaika

Fakulta veterinarni hygieny a ekologie, Veterinaarfarmaceuticka univerzita, Brno

Summary

The aim of this study was to determine the eftec®§-hour exposure selected solvents: ethanol
(0,1; 0,5; 1; 1,5 a 2%), acetone (0,1; 0,5; 1; 123,5%) and dimethylsulfoxide (1; 1,5; 2; 2,5
a 3%) on the embryonal stages of zebrafish (Damidoy. Embryonal tests toxicity was
conducted according to the OECD guideline 212. Boisents were evaluated for their effects
on mortality and different developmental morphotagidefects of embryos (oedema, tail and
eye defect, weak pigmentation and deformation ef libdy). Based on the results were
determine the values of NOEC and LOEC. For ethaved detected NOEC value 0,5 % and
LOEC =1 %, for acetone NOEC = 0,1 % and LOEC = &%and for dimethylsufoxide NOEC
=1,5%aLOEC =2 %.

Keywords:zebrafish; embryonal tests toxicity; ethanol; acet; dimethylsulfoxide

Uvod

V praxi se¢asto setkavdme s poZzadavkem hodnoceni toxicitl, l&teré jsou ve vad

Spatré rozpustné. Aby bylo mozno takovou latku testovatezliska toxicity pro vodni
organismy, je feba ji gevést do roztoku. K tomutocélu jsou ¢asto pouzivana
organicka rozpoudtlla, kterd vSak mohou zasahovat do samotnélibéipn testu

negativnim jsobenim na testované organismy a timtésapem ovliviovat vysledky
studii (El Jay, 1996, Hutchinson a kol., 2006, Raifkol., 1998).

Metodika snérnice OECD 212 (Fish, short-term toxicity test ambeyo and sac-fry
stages) doporiuje pipravu testovanych roztdatek se snizenou rozpustnosti ve&od
pomoci fyzikalnich metod jako je michani, pouzitrazvuku. Tam, kde je to nezbytn
nutné, povoluje pouziti nasledujicich rozpedst: aceton, ethanol, methanol,
dimethylsulfoxid (DMSO), dimethylformamid a trietleyglykol. Vyker vhodného
rozpoustdla vychazi z charakteru testované latky a jehac&ntrace nesmirekradit
hodnotu povolenouifslusnym standardnim postupem.

USA EPA zroku 1975 uvadi maximalni akceptovatdimaty rozpoustdel uzitych
v testech toxicity na vodnich organismech. Proytakutni toxicity je limit stanoven na
0,05 % a pro chronické testy toxicity je limit 0,04 (Eaton a kol., 1975; Hallare a kol.,
2006).

Material a metody

Pro studii byly vybranyit druhy rozpousidel - ethylalkohol MULTIPUR (CAS No.
64-17-5) CHROMSERUVIS s.r.oCeska republika, dimethylsulfoxid ACS (CAS No. 67-
68-5) SIGMA-ALDRICH, CHEMIE GmBH, Nmecko a aceton (CAS No. 67-64-1)
CHROMSERVIS s.r.o.Ceské republika.

Pod lupou byly vybrany jiknD. rerio ve fazi blastuly a umistily se po 10 kusech do
Petriho misek sijpravenymi roztoky testované latky. Paratebyla vedena kontrola
stedici vodou.
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Kazdé z rozpoustlel se testovalo ve 12 sériich, to znamend, Zezdékoncentrace i
kontroly bylo pouzito 120 kusembryi. Testovani bylo ukéano po vykuleni vSech
embryi v kontrolnich skupinach.

Test toxicity na embryich proveden dle OECD 212istatickou metodou. Podminky:
stabilni teplota inkubatoru: 26,8 °C; vyma lazi: 1x za 24 hodin; objem roztoku: 20
ml; nasyceni vody kyslikem nad 60%; pH vrozme& %, 8,5. Mortalita embryi

v kontrolnich skupinach négsahla 20%, coz odpovida podminkam platnosti teietu

metodiky OECD 212.

Statistické vyhodnoceni vysledlk

Statistické vyhodnoceni bylo provedeno pomoci @mogr Unistat 5.1. (Unistat Ltd.,
GB). Rozdily ¢etnosti sledovanych morfologickych @gmbyly hodnoceny za pouZiti
kontingerinich tabulek. Statistické vyznamnosti roadbyly hodnoceny na hladin

vyznamnosti *P < 0,05; **P < 0,01.

Vysledky a diskuze

U pokusnych organisin byl po 96 hodinové expozici testovanym rozpddiim
zaznamenan vyskyt morfologickych @m(edém, abnormality ocasni¢asti €la a @i,
snizena pigmentace a deformaék)t Procentualni zastouperichto abnormalit v
jednotlivych koncentracich testované latky byldisteky vyhodnoceno.

Ethanol

Po 96 hodinovémisobenim ethanolu se vysoce statisticky vyznamnignygrP < 0,01)
objevily v 1% koncentraci. Obdobne vysledky uvadi své praci také Hallare a kol.
(2006) a Chen a kol. (2011), kie
pozorovali navic edémy Zloutkovéhocka.

= V 2% koncentraci byl ve sh¢ds Hallarem

a kol. (2006) pozorovan uhyn v3ech
pokusnych organisip a proto nebylo
mozno zaznamenat morfologické &amy,

: které se projevily v nizSich koncentracich
v pribéhu expozice (graf 1).

100

0
%

60

prevalence zmen (%)

Graf 1: VI|v ethanolu na jednotlivé morfologické &ny po 96 h expozici

Aceton
; Statisticky vyznamné (P < 0,05) zvyseni
vyskytu morfologickych zmén  oproti
kontrole bylo zjis&¢no v 0,5% koncentraci
v roztoku a (P < 0,01) od 1% koncentrace
) (graf 2). Hallare a kol. (2006) vyskyty 2m
el uvadi od 1,5 - 2% koncentrace.

prevalence zmen (%)

Graf 2: Vliv acetonu na jednotlivé morfologické &my po 96 h expozici
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Rozpou&dlo DMSO vyvolalo po 96
hodinovém fsobeni statisticky vyznamny
vyskyt (P < 0,01) edéina deformacida
oproti kontrole od 2% koncentrace (graf 3).
Defekty v embryonalnim vyvojiD. rerio
popisuje Chen a kol. (2011) jiz od 1%
koncentrace.

prev alence zmen (%a)
.

; e %
K 1 1.5 2 2.5
koncelrace DMSC (%0
Oedén Mabuonnality ocasid st 1ela
W abnonalily vl Bsinzend prgLnenlace
Bdefonmace téla

Graf 3: Vliv DMSO na jednotlivé morfologické zmy po 96 h expozici

3

Hodnoty NOEC a LOEC
Hodnoty NOEC a LOEC po 96 hodinovéem embryonalnistutéoxicity byly stanoveny
na zaklad zjistni morfologickych zmin, jejichz vyskyt je citlivy indikator fisobeni
rozpoustdel (tabulka 1).

Tabulka 1: Hodnoty NOEC a LOEC

| ethanol aceton DMSO
NOEC 0,5% 0,1% 1,5%
LOEC 1% 0,5% 2%

Z téchto vysledk vyplyva, Ze pro akutni embryonalni testy toxiaig rybach by bylo
mozné vyuZzit koncentrace rozpaiddl, které jsou vyja@né hodnotou NOEC pro
ethanol az 0,5%, pro aceton 0,1% a pro DMSO az 1,5%

Zavér

Zjisténé koncentrace NOEC jednotlivych rozp@d&t jsou vysSi, nez maximalni
koncentrace dopotované normami pro testy toxicity na rybach. Z taliwodu Ize
piedpokladat, Ze koncentrace rozpédst povolené normou neovlivni {ieh a
vysledky provadnych tesi.
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Prace byla financovana v ramci vyzkumného #anMSMT 6215712402.
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Effects of subchronic exposure to diclofenac oDBanio rerio
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Summary

The aim of this study was to investigate effectsubthronic exposure to sublethal levels of
diclofenac on growth and on histopathological chesign Danio rerio. The juvenile growth
tests were performed on Danio rerio according toCDEMethod No. 215. Fish were exposed to
the sublethal diclofenac concentration (0.02, 5,3%and 60 mgt) for 28 days. The identified
value of LOEC was 15 mg'lof diclofenac and NOEC value was 5 mydf diclofenac.

Keywords:NSAIDs; OECD; fis; toxicity

Introduction

Diclofenac represents an important drug in ambuwatare and is used to reduce pain,
inflammation and stiffness. It is used worldwidaeldras a production volume estimated
to be in the hundreds of tons annually. It is usedhe form of tablets, capsules,
suppositories, intravenous solutions, and in oimtihend gels for dermal application
(Buser et al., 1998).

Pharmaceuticals in the environment are of growirmmcern for their potential
consequences on human and ecosystem health. The roate of entry of
pharmaceuticals into the environment has been ifdghtas effluent from sewage
treatment plants and the disposal of unused drogshdhe drain or with household
garbage. A large number of pharmaceuticals areafigréliminated during treatment in
sewage treatment plants. Low levels of pharmacalstiordinarily in pg %) have been
detected in many countries (Germany, France, Gregweden and ltaly) in sewage
treatment plant effluents, surface waters, seasatgoundwater and some drinking
waters (Ternes, 2001; Ferrari et al., 2003; Beridd.£2005). In long-term monitoring
investigations of sewage and surface water samgielsfenac was identified as one of
the most important pharmaceutically active compsupdesent in the water cycle
(Heberer et al., 2002). It was found in groundweatamples (Heberer et al., 1997;
Sacher et al., 2001) and sporadically even in raweated drinking water (Heberer et
al., 2001).

Non-target species considered to be most endanggrid action are probably aquatic
organisms. Therefore, pharmaceutical effects onatamuorganisms have been
investigated in acute toxicity assays (Hallare let 2004; Van den Brandhof and
Montforts, 2010; Praskova et al., 2011). The chraoxicity and potential subtle effects
are only marginally known, however.

The aim of this study was to investigate the effeof subchronic exposure to
environmental and sublethal levels of diclofenacgnowth and on histopathological
changes i. rerio.
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Material and Methods

Tests of diclofenac toxicity were performed on zdish Oanio rerio), which is one of
the model organisms most commonly used in toxiti#sts (Lawrence, 2007). The
experimental fish were obtained from a commerciadler, fish were 20 days old,
average beginning weight of fish was 10 + 2 mg avelage lenght was 12 + 2 mg.

Method of subchronic toxicity tests was in comptiearwith OECD guidelines No. 215
(Fish, Juvenile Growth Test). The experiment wadgopeed in four repetitions. The
tests were carried out with 25 fish used for eachcentration and for the control
groups. Fish were placed in test aquariums and sexpdo a range of sublethal
concentration of diclofenac (0.02 mg'l= environmental concentration detected in
Czech rivers, 5, 15, 30 and 60 mgd)L Due to the low solubility of diclofenac in water
the dissolution of the substance had to be domgudirasound device.

The duration of these semi-static tests (the swigtwere renewed at 12-hour intervals)
was 28 days. Fish were fed with dridkdhemia salinawithout nutshells in amount 4%
of their body weight per day, the food ration wasdd on initial fish weight and was
recalculated after 14 days. At the end of the tésts were weighed again and their
lenght was determined. Food was withheld from ik 24 hours prior to weighing.
During the tests, the living conditions were chetla 24-hour intervals and the
mortality was recorded in each concentration. Wieeperature in tests was 23 + 2 °C,
oxygen saturation of water was above 60 %, pHhefwater ranged from 8.203 to
8.495.

Results were analysed using the statistical progranunistat 5.1. The data were
subjected to one-way ANOVA and subsequently to [@t'stest.

Results

The initial body weight was not significantly difesnt among groups, but at the end of
the experiment, fish weight was significantly lower tanks with concentration of
diclofenac 15mg t (p < 0.05), 30 mg I* (p < 0.01) and 60 mg L (p < 0.01)
compared to the control group.

The results of specific growth ratg(means + standard deviations) of the test gronps i
comparison with the control group showed signiftcdecreases in fish growth caused
by diclofenac concentration of 15 md (p < 0.05), 30 mg L (p < 0.01) and 60 mgL

(p < 0.01). The identified value of LOEC was 15 nmigaf diclofenac and NOEC value
was 5 mg [* of diclofenac. No histopathological changes wersenbed.

Discussion

Not many authors mentioned the acute effect ofotedac on fish. Van den Brandhof
and Montforts (2010) found growth retardation, geth hatching, and yolk sac and tall
deformation in concentrations of diclofenac aboy@rhg L . In their study 72h EC50
was found to be 5.3 mg’L Praskova et al. (2011) found 144h LC50 = 6.11Lmdor
embryos of zebrafish and 166.6 mg for juvenile zebrafish.

The possibility of nephrotoxic effects of diclofenafter chronic exposure was
described by Revai and Harmos (1999). In conceéanstof between 7-15 pg™i.
diclofenac exposure induced tubular necrosis inkidaeys of the rainbow trout, and
hyperplasia and fusion of the villi in the intestiwere detected in concentrations above
1 pg LY This study demonstrates that subchronic exposareenvironmental
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concentrations of diclofenac can lead to its imexfice in the biochemical functions of
fish and to tissue damage, further highlightingagyn about this pharmaceutical in the
aquatic environment (Mehinto et al., 2010; Cukleale 2011).

Furthermore, possible effects of higher concernatiof diclofenac on fish weight
demonstrated in our study should be considered.

Conclusions

We assessed effects of sublethal concentrationsliaddfenac on growth and on
histopathological changes in zebrafish. We havendouhat the environmental
concentrations of diclofenac in Czech rivers (000g L") and surface waters of other
aforementioned countries (ordinarily in pughLhad no effect on growth and on
histopathological changes . rerio and this concentration is lower than determined
diclofenac NOEC and LOEC values. The concentratibri5 mg L* of diclofenac
(LOEC) caused the decrease in the fish growth.
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Metalothioneiny a obsah ko ve tkanich ryb z nadrzi Skalka
a Zelivka

Metallothioneins and rQetaI content in fish tissueg Skalka
and Zelivka reservoirs

1Sewikova Marie, *Modra Helena, *Kruzikova Kamila, *Svobodova Zdaika,
'Celechovska Olga’Kizek René

Fakulta veterinarni hygieny a ekologie, Veterinaarfarmaceutické univerzita, Brno
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Summary

The aim of this study was to assess the metal moftt#al mercury, methylmercury, cadmium,
copper, zinc, lead, nickel and arsenic) in fistsiiss in Skalka and Zelivka reservoirs and the
ability of metals to induce synthesis of metallmtigins in field conditions. In total, 50 fish was
sampled from Zelivka reservoir and 53 fish froml@kaeservoir. Muscle and liver were used
for metal determination. Metallothionein contentssaeasured in muscle, liver and gills of fish.
The content of total mercury was significantly l@glip < 0.05) in muscle and liver samples
from Skalka reservoir than in samples form Zelivkaervoir. Methylmercury content was
presented as a majority of total mercury in musate liver in all samples. Significant
differences (p < 0.05) between tested sites wesergbd in copper, lead, zinc and arsenic
content. No significant differences between loiesitvere observed in metallothionein content.
Metallothionein liver content was negatively coateld (p < 0.05) with total mercury in liver at
both reservoirs. The results showed that metakwothin content do not response to high metal
contamination, therefore the suitability of mettioneins in fish as a marker of chronic metal
exposure is uncertain in field conditions.

Keywords:mercury; metallothionein; fish; reservoir pollution

Uvod

Kovy jsou vyznamnymi kontaminanty vodniho piesli. Prostednictvim schopnosti
akumulace a nizké biodegradability ve tkanich rgbrehou zapojovat do potravniho
fetzce. Ryby proto f@dstavuji vyznamny zdroj toxickych kibpro ¢lovéka (Luoma
and Rainbow, 2008). Z tohoidodu jsou pro obsah olova, kadmia a rtuti stanoveny
Nafizenim ES¢. 1881/2006 maximalni limity, které nesmi byt vealsviré ryb
piekrateny. Metalothioneiny jsou proteiny zapojené jakdetabolismu esencialnich
kovia, tak do detoxikénich proces kowva toxickych. ZvySené koncentrace
metalothioneif ve tkanich ryb mohou byt pouZity jako markery &ove vodnim
prostedi (Amiard et al., 2006). Cilem projektu bylo padib svalovinu ryb z hlediska
obsahu kow a schopnostéthto kowi ovlivnit hladiny metalothioneiin ve tkanich ryb
v terénnich podminkach.

Material a metody

ProieSeni projektu byly vybrany #vokality, nadrz Skalka a nadrz Zelivka, které jsou
dlouhodols sledovany z hlediska kontaminace rtuti (MarSatek.e 2005; Kruzikova et
al. 2011). Z n&drze Skalka bylo odloveno 11 druyb, celkem 53 kus a z nadrze
Zelivka 8 drufi ryb, celkem 50 kus V terénu byly odebrany vzorky svaloviny, jater,
Zaber a ledvin. Vzorky byly do analyzy uchovavaiiytpplot -18°C. Obsah celkové
rtuti ve svalovig a jatrech byl stanoven metodou AAS na jedietavém analyzatoru
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AMA 254. Methylrt’ ve svalovig byla stanovena po kyselé digesci vzorku s HCI a
extrakci do toluenu pomoci plynové chromatografietekci elektronového zachytu.
Po mineralizaci vzork svaloviny a jater s kyselinou dasbu a peroxidem vodiku byla
analyza ostatnich kav(Cd, Cu, Ni, Pb, Zn a As) provedena ré¥Zmmetodou AAS.
Obsah metalothioneinv jatrech, Zabrach a ledwinbyl stanoven difergmi pulzni
voltametrii s elektrochemickou detekci.

Vysledky

Porovnanim nadrzi z hlediska obsahu celkové reiswalovig, celkové rtuti v jatrech
a methylrtuti ve svaloviabyl zjisttn statisticky vyznamny rozdil u zastupdravych i
nedravych drub ryb (Graf 1). Methylrtti predstavovala &tSinovy podil z celkové rtuti
ve svalovi u vSech drul ryb z obou nadrzi. Maximalni limit pro celkovowtitve
svalovirg, dle Nd&izeni ES¢. 1881/2006, byl fekrasen uétyi vzorki z nadrze Zelivka
(n = 50) a u 34 vzoikz nadrze Skalka (n = 53). Porovnanim drufezi lokalitami byl
Zjistén statisticky vyznamhvysSi obsah gdi ve svalovig a jatrech u &kterych druli
ryb z nddrze Skalka (p < 0,05) a vySSi obsah olawg&u a arsenu ve svalovira
v jatrech rkterych druli ryb z nadrze Zelivka (p < 0,05). Porovnanim druhezi
nadrzemi nebyly zjighy rozdily v obsahu metalothiondiwe tkanich ryb. Ve vzorcich
z nadrze Zelivka vykazovaly metalothioneiny v jatrenegativni korelaci s celkovou
rtuti a kadmiem v jatrech a metalothioneiny v ledvikorelovaly taktéZ negati¥n
s kadmiem a wdi v jatrech. Ve vzorcich z nadrze Skalka negédtikorelovaly
metalothioneiny v jatrech s celkovou rtuti v jatrexr metalothioneiny v ledviéntaktéz
negativré s celkovou rtuti ve svalowim jatrech.

Diskuze

Vysoké hodnoty celkové rtuti a methylrtuti ve swal@ i jatrech ryb z naddrze Skalka
potvrzuji getrvavajici kontaminaci nadrze. Zdrojem této konterve byly v minulosti
odpadni vody z chemicke tovarny (MarSalek et &I05). VysSi obsah &dli ve vzorcich

z nadrze Skalka fiieme pipisovat aplikacim siranu édnatého, které probihaly v 70.
letech 20. stoleti zacélem potlgeni sinic na této nadrzi. V minulosttguistavovala
automobilovd doprava vyznamny zdroj olova a jinkomtaminani (Legret a Pagotto,
1999). Resto, Ze se na Uzeéské republiky pouziva uz jen bezolovnaty benziizen
byt olovo stale satasti vodnich sedimeint VysSi obsah olova ve tkanich ryb z nadrze
Zelivka tedy niize byt disledkem blizké polohy frekventované dopravni korkaoe,
dalnice D1, spojujici Prahu a Brno. Mnohé précevnolily zvySenou syntézu
metalothionein, jako sodast obranného mechanizmu ryb vystaveny&sopeni rtuti,
at’ uz v laboratornich, tak i v terénnich studiichl{d@no et al., 2007; Monteiro et al.,
2010; Sinaie et al., 2010). Roli metalothioriemdetoxik&nim procesu u ryb jsme
v nasi terénni studii nepotvrdily. Rtwe form¢ methylrtuti pravdpodobré neni
schopna syntézu metalothiongimavodit (Gonzalez et al. 2005).

Zaveér

Ziskana data potvrzuji trvajici vysoké zatizenirbédSkalka rtuti. Konzumace ryb
Z této lokality nize proc¢lovéka predstavovat zdravotni riziko. Pouziti metalothiorigin
jako vhodnych markérdlouhodobé kontaminace vodniho predt rtuti, je v pipad
terénnich studii diskutabilni.
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Graf 1: Pramérné hodnoty celkové rtuti (THg) a methylrtuti (MegHve svalovig a
celkové rtuti (THQ) v jatrech u vybranych déulmyb z nadrzi Zelivka a Skalka (p <
0,05). Uvedena data jsou normalizovana dleuwryb. 1. - 3. sloupec zleva u kazdého
druhu znazafuje parametry z nadrze Zelivka, 4. - 6. sloupecamatry z nadrze
Skalka.
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Speciace rtuti ve svalovi ryb z vyznamnychiek Ceské republiky a
hodnoceni zdravotniho rizika

Mercury speciation in the fish muscle from importart Czech rivers
and assessment of health risk

Gajdova Lenka, Kruzikova Kamila, Svobodova Zddéka

Fakulta veterinarni hygieny a ekologie, Veterindrfarmaceuticka univerzita Brno

Summary

The aim of this study was to determine contentotafl tmercury and methylmercury in the
muscle of indicator fish (Leuciscus cephalus) anddsess health risk from consumption of fish
and determine number of portions which can be egenweek. In 2011, a total of 130
indicators fish were caught in twelve localities @laven rivers. The highest average content of
total mercury in muscle of fish was found at Vltaveraiany (0.236 +0.1001 mg.Ryand the
highest content of methylmercury was found at L-aligbstvi (and 0.231 + 0.1056 mg.Ky
The lowest average content of total mercury wasaletl at Berounka — Srbsko (0.071 +£0.0249
mg.kg") and the lowest content of methylmercury was deterd at LuZnice — Bechy0.065
+0.0321 mg.kg). The most portions (10.1) can be consumed framlity LuZnice — Bechyn
whereas the least (2.8) from the locality Labe +i€tli.

Keywords:mercury; methylmercury; fish; river

Uvod

Rtut pati mezi hlavni polutanty vodniho préstli. Organickad forma tohoto kovu je
extrémmrt toxickd. Je schopna bioakumulace ve vodnich osgaeih a dlouhou dobu
setrvava v sedimentech. Do Zivotniho pfedi se dostava jak fipodnimi, tak
antropogennimi zdroji. Vyznamnym indikatorem konitaace vodniho prostdi jsou
ryby. NejvysSi koncentrace rtuti v rybach je obsaZ&e svalovit, ktera je zarove
dobrym indikatorem kontaminace timto kove@relechovska et al., 2007). Napgj$im
zpisobem, jak se rtudostane do lidskehala, je konzumace ryb pochazejicich z
oblasti zatizenych rtuti,figemz nebezpg predstavuje hlavh organickd forma —
methylrtu’ (Clarkson, 1990; Shimshack et al., 2007). Methyldvym pisobenim vdle
negativié ovliviiuje nervovou soustavu, kardiovaskularni a imursygtém (Mieiro et
al., 2009). Vzhledem k tomu, Ze ryby fvsouwast dietyclovéka, je nutné sledovat
obsah rtuti a jeji organické formy v rybi svalouin

Cilem prace bylo zjistit obsah celkové rtuti a ny#tiati ve svalovig indikatorového
druhu jelce tloust (Leuciscus cephaliis pochazejici z dvanacti z&evych profila
jedenacti vyznamnyclrek Ceské republiky. Dale bylo hodnoceno zdravotni dzik
konzumace ryb z uvedenych lokalit.

Material a metodika

Celkem bylo odloveno 130 indikatorovych ryb na dRalitaich na 1F¥ekach vCeské
republice. Lokality jsou uvedeny v tabulce 1. Ry odloveny pomoci elektrického
agregatu. Nasledrbyly zvazeny, zréreny a byl odebran vzorek svaloviny pro analyzu.
Vzorky svaloviny byly vioZzeny do polyethylenovyckeki, ozn&eny a zmrazeny na —
18 °C.
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Obsah celkoveé rtuti (THg) ve vzorcich rybi svalgvinyl stanoven na jednéélovém
atomovém absotmim spektrofotometru AMA 254 (Advanced Mercury Aysadr),
ktery umo#uje stanoveni rtuti ve vzorku begeplchozi Upravy.

Methylrtu® (MeHg) byla stanovena plynovou chromatografii steélci elektronového
zachytu GC/ECD. Vzorky bylyifpraveny kyselou digesci a naslédextrahovany do
toluenu. Pro procentudlni vyjihi zastoupeni rtuti v organické farm celkové rtuti

(Hg z MeHg v THQg) byl obsah MeHgigpaiitan na zastoupeni Hg v této organicke
formé.

Pro stanoveni maximalniho ga porci konzumovaného rybiho masa, ze kterého
nehrozi¢lovéku Zadné zdravotni riziko, byl pro vyget pouZzit prozatimni tolerovatelny
tydenni gijem, ktery je 1,6 ug MeHg na k¢glésné hmotnosti/tyden (WHO, 1990) a
jedna porce je 170g.

Vysledky a diskuze
Primérné obsahy THg a MeHg ve svalo¥ifelca tlou&a odlovenych z jednotlivych
lokalit jsou uvedeny spolu sionérnou hmotnosti analyzovanych ryb v tabulce 1.

Tabulka 1. Hmotnost, obsah THg a MeHg ve sval®apaet porci

Lokality n | Hmotnostdla | THg (mg.kg) MeHg (mg.kg | Pcet
(9 Y porci
x +SD x +SD x +SD
Vitava — Vraiany 12| 536,7 £229,094 0,236+0,100L 0,182+0,0815 3,6
Ohte — Louny 6 170+ 237,13 0,078+0,0124 0,0mQ060| 9,2
Labe — Obistvi 10| 226 £51,58 0,217 +0,113¢ 0,231 +0,1066 2,8
Labe — [¥¢in 10/ 566+177,82] 0,150+0,0500 0,166 £0,0493 3,8
Berounka — Srbsko 12 218,8+60,65 0,071+0,0249 0,068+ 0,0262 9,6
Otava — Toplec 12| 151,7+84,94 0,108+0,0286 0,135+0,0315 49
LuZnice — Bechy& 12| 179,2+159,14 0,107 £0,0692 0,065+0,0321 1p,1
Sazava — Nespeky 12 126,7+66,89 0,144+0,0921 0,178+0,1160 3,
Odra — Bohumin 9 171,7+83,40 0,152 + 0,0525,16D+ 0,0470] 3,9
Morava — Lanzhot 9 416,7+230,14 0,131 +0,0449,131 +0,0433] 5,0
Dyje — Pohansko 12 502,1+121,46 0,148+0,0574 0,154 +0,0572 4.3
Svratka — Zidlochovicg 12| 223,9+26,67 0,129+0,0316 0,147 +0,0654 4,5

NejvysSi pimérna koncentrace THg ze vSech sledovanych lokalid Isyanovena v
lokalit® Vltava — Vraiany 0,236 + 0,1001 mg.Kga naopak nejniz&i pmerna
koncentrace THg 0,071 + 0,0286 mg'kdyla zjistna v lokalit Berounka — Srbsko.
Vysledky z tabulky 1 ukazuji, Ze nejvyssSupwrny obsah MeHg byl 0,231 = 0,1056
mg.kg* v lokalits Labe — OBistvi na druhou stranu nejnizsiprirny obsah MeHg byl
0,065 + 0,0321 mg.khy ve vzorcich zlokality LuZnice — Bechyn Nejvyssi
procentualni zastoupeni Hg z MekdHg, jak ukazuje graf 1, bylo zji&to v lokalig
Sazava — Nespeky (99,0 %) a nejnizsi v lokdliiznice — Bechy& (48,9 %). Nejvice
porci I1ze zkonzumovat z lokality LuZnice — Bechyi0,1) naopak nejmére lokality
Labe — Obistvi (2,8).

Podobna studie na stejnych lokalitach byla provademoce 2007 Kruzikovou et al.
(2008). Nejvyssi gmerny obsah THg (0,263 + 0,086 mg-Rca MeHg (0,256 + 0,084
mg-kg") byl zji$tn ve vzorcich z lokality Labe — @fbtvi. Podobny obsah THg i MeHg
byl zjisten i 4 roky poté na stejné lokalitNejnizSi obsah THg i MeHg ze sledovanych
lokalit uvadi Kruzikova et al. (2008). NejvysSiaperny obsah THg (0,263 + 0,086
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mg.kg') a MeHg (0,256 + 0,084 mg.RY byl zjis&n ve vzorcich z lokality Labe —
Obristvi. Podobny obsah THg i MeHg ze sledovanych libkeadi Kruzikova et al.
(2008) v lokalit Berounka — Srbsko a Luznice — BectyynoZz koresponduje s nasSim
zjisttnim. Déle Kruzikova et al. (2008) uvadi rozmezicerduélniho zastoupeni na
sledovanych lokalitach 76 — 90,4 %, Hg z MeHg v THagtimco v nasi studii to bylo
rozmezi SirSi 48,9 — 99,0 %. Lokalita, ze které zkonzumovat nejménporci je
shodna s lokalitou ze studie z roku 2007 a to Lab@kistvi, coZz potvrzuje, Ze tato
lokalita musi byt nadale sledovana.
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Graf 1.: Pémérny obsah THg a Hg z MeHg (mg:Kgve svalovig jelce tloust
Z jednotlivych lokalit.

Zavér

Pramérny obsah THg a MeHg ve svalo¥iryb odlovenych naéekach vCeské republice
negekrail platny hygienicky limit 0,5 mg.kd. Jedna se o lokality pammg
nekontaminované rtuti a konzumaci rybéahto oblasti nehrozi zdravotni riziko
z pohledu zatizeni rtuti.
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Biomarkery oxidativniho stresu u ryb
Oxidative stress biomarkers in fish

Hostovsky Martin, Svobodova Zdaika
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a farmaceutickd univerzita, Brno

Summary

The objective of this study was to evaluate effafcterbuthylazine and metribuzin on oxidative
stress parameters of common carp (Cyprinus carpitgr 30 day exposure using oxidative
stress biomarkers.

Keywords:oxidative stress; biomarkers; fish; terbuthylazinmeetribuzin

Uvod

Zivotni prostedi je neustéle zgtovano cizorodymi latkami, jeZ vznikaji antropogenn
¢innosti. Extensivni pouzivani pestigid zentdélstvi je zdrojem vyskytu a perzistence
téchto latek v prosgedi, zejména pak v povrchovych a podzemnich voddobdnoceni
a posouzeni ekologickycti environmentalnich rizik je postup, kterym se adilja
mMoZnéci skute&Ené nezadoucidinky zne&ist'ujicich latek pomoci&deckych metod. Do
téchto metod Ize zadit hodnoceni prvotnvarovnych signdl (Bucheli a Fent, 199%)
tzv. biomarkeit, reflektujicich negativni biologické reakce pispbeni antropogennich
environmentalnich polutaint

Termin biomarker je v SirSim smyslu vniman jakajaiv mérena veléina reflektujici
interakce mezi biologickym systémem a potencialréghremickym, fyzikalnim ¢i
biologickym rizikem (WHO, 1993). Biomarkery tedy rédeji zné¢nu v biologické
odpowdi organismu (v rozsahu od molekulyiep bugcnou arove, k fyziologicke
odpowdi az po zminy chovéani), ktera f¥e byt spojena s expozici organismu
chemickymi latkamgi jejich toxickym (Einkem (Peakall, 1994).

Pro hodnoceni dopadu cizich latek na ryby Ize gadzhych biomarket, které se dle
expozice a &inku rozclit na nékolik nasledujicich skupin. Enzymy biotransformace
jsou povazovany za nejcithjsi biomarkery a dle faze biotransformace cizicteKka
v organismu je lze dale zadit do enzym 1. a Il. faze. Produkty této biotransformace se
rovréZz pouzivaji jako vhodné ukazateléspbeni cizorodych latek (Bucheli a Fent,
1995). DalSi skupinogasto stanovovanych biomarkejsou parametry oxidativniho
stresu reflektujici zemy v organismu, které jsou indukovany xenobiotikywedou

k naristu ¢i poklesu aktivity antioxidénich enzynmi, nebo maji za nasledekimé
poskozeni lipid, proteifi a DNA pisobenim volnych radikél(Winston a Di Giulio,
1991). Mezi zbyvajici pouzivané skupiny biomatkealezi roviz stresové proteiny,
metallothioneiny, hematologické a imunologické wtate, endokrinni a reprodérd
zmeény, ukazatele genotoxicity, parametry fyziologickyae morfologickych zrin.

K negativnim biologickym &nkam cizorodych latekadime oxidativni stres, ktery je
zpusoben nadprodukci volnych kyslikovych radikal jejich nedostaténou eliminaci
organismem (Di Giulio and Meyer, 2008). Moznostk jaodnotit &inek volnych
radikai je stanoveni biomarkeér oxidativnino stresu. Tyto biomarkery reflektuji
zapojeni obrannych mechanim organismu nebo manifestuji poskozeni
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zprostedkované pro-oxidamimi mechanismy vyvolanymi oxidativnim stresem
zasazeného organismu.

Mezi parametry oxidativniho stresu se u ryb¢asgji stanovuji enzymy antioxidai
obrany - superoxid dismutasa (SOD) kontrolujicidima superoxid, katalasa (CAT)
rozkladajici peroxid vodiku na vodu a kyslik, gthtan peroxidasa (GPX) katalyzujici
piemeénu redukovaného glutathionu na oxidovany glutathéoomlutathion reduktasa
(GR) katalyzujici peménu oxidovaného glutathionu na redukovany glutathian
spoteby NADPH (Di Giulio and Meyer, 2008).

Jako biochemické ukazatele oxidativniho poskozeou jvelmi ¢asto stanovované
produkty peroxidace lipitl nag. — malondialdehyd (MDA), ktery je sekundarnim
lipidickym oxidatnim produktem vznikajicim reakci ROS s nenasycenymastnymi
kyselinami. Dale se stanovuji karbonylové skupimgt@ini jako biomarkery oxidace
proteimi (Stadtman a Oliver, 1991), produkty oxidace DNAo@R a kol., 1999),
methemoglobin a redoxni stav (Stegeman a kol., Y1992

Ziskani informaci o dincich cizorodych latek na vodni organismy je peofhtikou
hodnoceni rizik environmentélnich polut&ntStanovenim biomarker oxidativniho
stresu Ize posoudit mozny vligrdhto latek na ryby jako soast ekosystému.

Material a metodika

Ke stanoveni biomarké&roxidativniho stresu byly vyuZity vzorky ryb a mji tk&ni
ziskané z dlouhodobych tésttoxicity s triazinovymi pipravky na rybach, které
probshly na Ustavu viejného veterinarnino Iékstvi toxikologie v roce 2010. Testy
embryo-larvalnitoxicity byly provedeny semistaticky dle metodikyeOD 210 (Fish,
Early-life stage toxicity test) (OECD210, 1992).

Oplodrené jikry ryb byly rozdéleny do skupin dle koncentrace aktivni latky a edné
kontrolni skupiny K. Testovany byly terbutylazirrifravek Click 500 SC; koncentrace
aktivni latky pro skupiny T1-T4 byla 0.9, 160, 52@20 pg/L) a metribuzin {fpravek
Sencor 70 WG; koncentrace aktivni latky pro skupiviy-M4 byla 0.9, 4, 14 a 32
mg/L) na kaprovi obecném {@rinuscarpio). Test trval 30 dni a poté bylo provedeno
zhodnoceni biomark&roxidativniho stresu.

Pro stanoveni MDA - lipidni peroxidace byla vyuzit@difikovana metoda TBARS test
(thiobarbituricacid reactive substances = latkykteai s kyselinou thiobarbiturovou).
Metoda je zaloZzena na stanoveni barevnych addukinikajicich reakci kyseliny
thiobarbiturové s produkty lipidni peroxidace, erjsou kvantifikovany

spektrofotometricky na mikrotitéaich deskéch ip 532 nm (Livingstone et al. 1989;
Surai et al. 1996, Uchiyama and Mihara 1978).

Aktivita GR je stanovovana na zéktadbytku mnoZstvi NADPH v reakci, kde GR
katalyzuje pemenu oxidovaného glutathionu (GSSG) na redukovanfathion (GSH)
a spoteby NADPH (Carlerg a Mannervik, 1985). Metoda je difikovana na
mikrodeskové provedentipvinové délce 340 nm.

Katalyticka koncentrace GST bylaérena spektrofotometricky na zaktadietekce
tvorby konjugatu mezi redukovanym glutathionem abss@tem 1-chloro-2,4-
dinitrobenzenem (Habig et al., 1974) $40 nm.
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VSechna spektrofotometricka éheni byla provedena na mikrotitrsich deskach
s vyuZzitim gistroje Varioskan Flash Spectral Scanning Multimd&teader (Thermo
Fisher Scientific Inc.).

Vysledky

Pro znménu lipidni peroxidace pogsobeni terbutylazinu jsme zjistili vyragai nafst
hladiny TBARS (12,81 nmol/g vzorku) srovnanim skuypiT4 s nejvyssi koncentraci
aktivni latky oproti kontrole (10,52 nmol/g vzorkletribuzin vyvolal naist hladiny
TBARS oproti kontrole u skupin M2 (27,11 nmol/g vko) a M4 s nejvysSi
koncentraci metribuzinu (16,62 nmol/g vzorku).

Narist aktivity enzymu GR v porovnani s kontrolni skwgu K (17,88 nmol
NADPH/min/mg protein) jsme pro terbutylazin zaznaaeu skupin T2 (19,45 nmol),
T4 (21,98 nmol) a zejména T3 (23,01 nmol). d¢draktivity po gisobeni metribuzinu
byl pro skupiny M1; M2 a M3 (24,99; 23,31 a 25,9al NADPH/min/mg protein).

Detoxikani aktivita enzymu GST se projevila ve srovnanestdvanou kontrolni
skupinou K (73,64 nmol/min/mg protein) pdgobeni terbutylazinu zejména zvySenou
aktivitou ve skupinach T1, T3 a T4 (80,56; 78,58391 nmol/min/mg protein). Pro
metribuzin se v jednotlivych M1 az M4 skupinach Zevala aktivita GST ifimo dle
zvysujici se koncentrace aktivni latky (96,98; 907,126,64 a 139,87 nmol/min/mg
protein) oproti kontrole.

Diskuze

Pesticidy jsou vyznamnymi polutanty a jejich vyskgtvodnim prosedi ma velky vliv
na organismy, jez jsou tohoto ekosystémucasti. Studie je za#ena na hodnoceni
triazinovych pesticil a jejich mozny vliv na antioxid¢ai a detoxikani mechanismy u
ryb v dlouhodobém testu toxicity. Tato skupina médh mela vliv na zvySeni
biomarketi oxidativniho stresu a detoxikaich enzynmi piedevSim ve vysSich
koncentracich testované aktivni latky. Vliv triakzina oxidativni stres u ryb byl popsan
zejména zvysSenim lipidni peroxidace (Oropesa, 2808, 2002). Dalsi prace ukazuji
negativni vliv triazii s hodnocenim pomoci dalSich biomatkexidativniho stresu
(Slaninova. 2009; Velisek, 2011).

Zavér

NaSe studie prokazala vliv terbutylazinu a metribuzna parametry oxidativniho stresu
ryb exponovanymi é&mito vyznamnymi polutanty zady pesticid. Pro posouzeni
ekologickych ¢i environmentalnich rizik triazin je nutné vyhodnotit také ostatni
biomarkery vlivu cizorodych latek na ryby a ostataitasti ekosystému.
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Zvér jako indikator kontaminace Zivotniho prostredi
Boar as an indicator of environmental contamination

Zelniékova Lenka, Marsalek Petr, Mikulastikova Jitka

Fakulta veterinarnihygieny a ekologie, Veterindarfarmaceutickauniverzita, Brno

Summary

The method for determination of residues of 18 O&@®$ PCBs (indicator congeners of PCB
28, 52, 101, 118, 138, 153 and 180); hexachlordyetane isomers (alpha HCH, beta HCH,
gamma HCH and delta HCH); HCB; dichlorodipenthydtrioroethane and its metabolites (o,p
DDT, o,p DDE, o,pDDD, p,p DDT, p,p DDE and p,p DDin)animal meat samples has been
developed and validated. Analytical determinatiofighe 17 OCPs were carried out by gas
chromatography using mass spectrometer (GC/MSyisdnples from wild boars and deers
during the hunting season from 2010 to 2011.

The aim of the present research was to investitptdevels of contaminations by OC pesticides
and PCBs in muscle tissues of wild boars and déeitzed as ,biological indicator®) from
area of Czech Republic — generally from area ofjZimo

Keywords:environmental analysis; organochlorine pesticidegd boar and deer

Uvod

Pesticidy jsou témgf vSudygitomné v dneSnim &t€. VSudygitomnost pesticidl
nazn#éuje, Ze expozice je ifpodk nevyhnutelna (Brown et al.,, 1996). Zwas
problematicky je vyskyt organochlorovych pestigiéiteré jsou perzistentni a vatsing
podminek stabilni a mohou mit rgmivé &inky na reprodukci a vyvoj (Van der Oost
et al., 2003; Van der Berg et al., 1998).

Polychlorované bifenyly (PCB) a organochlorové pedy byly ozna&eny jako zdroje
zneisteni  zivotniho prosedi ve vSech sférach globalniho systému a byly
identifikovany ve Stockholmské umlévo perzistentnich organickych zi&ujicich
latkach (POPs) (Safe, 1992; Muir et al. 200GedBtavuji jednu z nejvyznarggich
skupin kontaminarit(Naccari et al., 2004).

Rezidua v pd¢ a biot predstavuji vyznamny zdroj kontaminaceéiiny a zvySeni
rizika pro ¢lovéka jako spakebitele (Muir et al., 2006). Protoze jsou POPs usnpé

v tucich a dochazi k bioakumulaci pi@stnictvim potravnihdetizce, jejich zbytky se
staly faktorem pro zrgstovani zivotniho progedi a jejich toxické &inky byly

pozorovany u lidi a zvat. Proto je dlezity cileny monitoring, ktery umozrtidicim

orgarim init spravné rozhodnuti a zavést spravné i@pat(Niewiadowska et al.,
2010).

Lovna zV¥t je velice Uzce spojena &immdnim prostdim a s intenzivni zefdélskou
vyrobou, je tedy vhodnym bioindikatorem kontaminasgména pesticidnimi latkami.

Material a metodika

Pro monitoring vyskytu xenobiotik wipodnim prostedi byla vybrana lovna 2
Zvifata nebylareSitelskym tymem usmrcovana, ale vzorky byly zigkae zvfat
odlovenych myslivci. Vzorky divokych prasat a jele(svalovina) byly odebirany na
Gzemi jizni Moravy (zejména oblast v okoli Znojmg)ribéhu roku 2011.
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Vlastni stanoveni indikatorovych kongetle€CB a organochlorovych pestidi@ jejich
metabolift ve svalovid bylo provedeno metodou plynové chromatografie
s hmotnostnim spektrometrem (GC/MS).

Vysledky

Byla zavedena a validovdna metodika pro stanovebsalwu indikatorovych
kongeneliPCB a organochlorovych pestidid jejich metabolit ve svalovig divokych
prasat a jelein

Vysledky obsahu PCB (indikatorové kongenery 28, 521, 118, 138, 153 a 180),
HCH (izomery alfa HCH, beta HCH, gammaHCH a delt&CH), HCB a
organochlorovych pestiaild(metabolity o,p DDT, o,p DDE, o,pDDD, p,p DDT, p,p
DDE a p,pDDD) ve svalovin divosaki a jeleri v pg.kg' a pamérné obsahy
jednotlivych latek u divokych prasat a jelefisou uvedené v tabulce Jud.kg?]
svaloviny + SD.

Tabulka 1: Minimalni, maximalni a fomérny obsah jednotlivych latek u divokych
prasat a jelein[ug.kg?] svaloviny + SD a obsah tuku [%].

Divoké prase [n = 26] Jelen [n =7]

min max X +SD min max X +SD

ﬁgpé-% 0,105 | 5840 | 1,049+1251 0211 0581 0,387 +0,146

X HCH

e 0,002 0,443 0,142 0,128 0,048 0,330} 0,193 +0,092

[:;Ckgll 0,049 | 0714| 0224+0,173 0005 0,169 0,040 + 0,058

X DDT

(o kgl 0,255 | 150,003 41,713 +43,646 0,263 2,472 0,711 +0,796

L‘/j]k 1,060 | 9,347 | 3,519%2551 0101 2,577 0,643 +0,868

Pri statistické analyze byl pomoci T-testu zZjiststatisticky nevyznamny rozdil (P >
0,05) mezi hodnotami zji&ymi u samic a sanicdivokych prasat; u PCB a HCB
statisticky vyznamné rozdily mezi hodnotami Zi§imi u divokych prasat a jelér{P <
0,05), u organochlorovanych pestitiddDT, DDE a DDD a jejich metabaiit byl
zZjisteén statisticky velmi vyznamny rozdil mezi hodnotazjisténymi u divokych prasat
a jeleri (P < 0,01). Statisticky vyznamné a velmi vyznamozdily mezi zji&&nymi
hodnotami jsou zjsobeny cca 5x &Sim mnoZstvim tuku u divokych prasat nez u
jeleni. V pripact HCH byl rozdil mezi jeleny a divaky statisticky nevyznamny (P >
0,05).

Hygienické limity prox PCB 2 000ug.kg", © DDT 100pug.kg*, HCB 20pg.kg* ax
HCH 13 ug.kg® (SVS CR). Zadné nami nagiené hodnoty nepkrasovaly tyto
hygienické limity.
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V ramci monitoringu divokych prasat ¢R dle SVS CR negekraila rezidua
chlorovanych pesticida polychlorovanych bifenygl(PCB) stanovené hygienicke limity
u zadneho z vysenych vzork (vSechny hodnoty nedosahovaly 50 % hygienickych
limita) (SVS).

Ve skupiré ostatni sparkaté ke (mimo prasata divoka) bylo vygeno 18 jelefi
evropskych a 3 jeleni sika, 5iddl evropskych a 3 srnci. Nebyly zgéty nadlimitni
hodnoty u Zzadného z vy$evanych vzork. VSechny hodnoty lezely v intervalu do 50
% hodnot hygienickych limit (SVS).
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Activities of hepatic microsomal cytochrome P450 34and 2C in pigs
in relation to castration

Tomankova Jana,’Zamaratskaia Galia
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Summary

Surgical castration of male pigs is commonly usedriany countries to avoid consumer’s
dissatisfaction due to boar taint in meat. HoweuJenited information is available on the
effects of surgical castration on hepatic metalm]ispecially cytochrome P450 (CYP450)
system. The isoforms CYP3A and 2C belong to thermdajlg metabolizing enzymes. In this
study, we analyzed hepatic activities of CYP3A 2@dn entire and surgically castrated pigs.
7-benzyloxy-4-trifluoromethylcoumarin and 7-bengytpuinoline were used as probe substrates
to estimate CYP3A activity and tolbutamide to emdmCYP2C activity. We found no
differences in the activities of CYP3A and 2C betwentire male and surgically castrated pigs.
These results extend our knowledge on physiologitetts of surgical castration of male pigs
on drug-metabolising enzymes.

Keywords: surgical castration; cytochrome P450; 7-benzyldxyrifluoromethylcoumarin; 7-
benzylosyquinoline; tolbutamide

Introduction

Boar taint is unpleasant odour found in meat frame entire male pigs and to a much
lesser extent in meat from female pigs. Nowadaysgjisal castration is commonly used
to eliminate boar taint in male pigs intended faatproduction.

The cytochrome P450 (CYP450) superfamily of hemtgins is the major enzymatic
system for oxidative metabolism of drugs, xenobiand environmental pollutants.
CYP450s also catalyze the oxidative metabolism edfesal endogenous substrates.
Many factors are involved in the regulation of dwgivities of CYP450. Among these
factors, genetic background and environment arentbst important (Puccineli et al.,
2011). Apart from this, the levels of endogenous Bermones can affect CYP450
activities (Rasmussen et al., 2011a; Zamaratskag €009). In the present study we
further investigated effect of endogenous sex hoesoon CYP450 activities.
Particularly, we compared CYP3A and CYP2C enzymattyvities in the pigs with
high (entire male pigs) and undetectable (surgicadktrated pigs) levels of endogenous
testicular steroids.

Material and Methods

Chemicals

Sigma Aldrich (Steinheim, Germany) provided 7-bdoxy-4-trifluoromethylcoumarin

(BFC), 7-benzylosyquinoline (BQ), tolbutamide andDPH. Acros (Geel, Belgium)
provided hydroxyquinoline (HQ). Merk (Darmstadt, ré@any) provided methanol and
acetonitrile of HPLC grade.

Animal and sampling

In this study we used the crossbreed pigs (Swediskshire dam x Swedish Landrase
sire) from Swedish University of Agricultural Scems Funbo-Lovsta experimental
station. The pigs were divided into two groupssfFigroup was surgically castrated

180



Sekce 6

pigs, second group was entire male pigs. Liver $asnwere collected, frozen in liquid
nitrogen and stored in -80°C until used for microab preparations as described by
Rasmssen et al. (2011b).

Activities of CYP3A and 2C

Metabolism of BFC and BQ were used to estimateattievity of CYP3A (Zlabek and
Zamaratskaia, 2012). The rate of tolbutamide hygladdon was used to estimate
CYP2C activity (Zamaratskaia et al., 2012).

Results and Discussion
The activities of both CYP3A and CYP2C were similar entire and surgically
castrated male pigs (P>0.05 for all activities;. Aig

Activities of CYP3A and CYP2C in the liver

300 2453 254,38
250

200
150

1(5)8 351 30,8 442 448

0 — , I

CYP3A (BFC) CYP3A (BQ) CYP2C (Tolb)

pmol/min/mg of protein

Isoforms (substrates)

Entire male pigs B Surgically castrated pigs

Fig.1. Activities of CYP3A and CYP2C in the livefn entire and surgically castrated
male pigs. Data are presented as median, pmol/rgiofrprotein

Abbreviations: BFC: 7-benzyloxy-4-trifluoromethylomarin; BQ: 7-benzyloxyquinoline, Tolb:
Tolbutamide

It is well known that some CYP450 isoforms can badolated by surgical castration
(Zamaratskaia et al., 2009; Brunius et al., 20TB)s modulation is thought to be due to
the differences in the levels of endogenous hormgmeduced by the testis. Any
interactions between hormones and CYP450 are efdst because of an important role
of CYP450 in drug metabolism. Modulation (eitheduistion or inhibition) of specific
CYP450 isoforms can lead to a modified drug metaboland thus to unpredictable
effects on health. Therefore, it is essential tagtinteractions between CYP450 and
endogenous hormones, which can interfere with CORABdiated reactions and affect
pharmacokinetics of drugs. Studies on the factegailating major drug-metabolising
CYP3A and CYP2C isoforms has become an importamtoparug research.

Our results suggest that either CYP3A or CYP2Cadiected by the variations in the
levels of endogenous hormones of testicular origincontrast, Zamaratskaia et al.
(2012) found that BFC and tolbutamide metabolismewagher in the pigs with higher
levels of testicular hormones. The differencesmresults might be due to the different
breeds used in the present study and in the studalmaratskaia et al. (2012). It was
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previously shown that the effect of testicular cids on CYP450 can be breed-
dependent (Zamaratskaia et al., 2012). Moreovegically castrated pigs were used in
the present study, whereas Zamaratskaia et al2ja@sed only entire male pigs with
variable levels of testicular steroids. Neverthglesur results provide further insights
into physiological effects of surgical castratiguarticularly on the activities of major
drug-metabolising enzymes.

Conclusion

Catalytic activities of major drug-metabolising gmes CYP3A and 2C were similar in
entire and surgically castrated male pigs sugggstivat endogenous hormones of
testicular origin has no or minimal involvement fime regulation of CYP3A and

CYP2C.
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Presence of emerging pathogeBatrachochytrium dendrobatidis
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Summary

The fungus Batrachochytrium dendrobatidis is imaertemerging pathogen of wildlife. It has
been devastating amphibian populations in globallescHowever some countries have no
evidence of disease-mediated declines and thendsealimited. The Czech Republic harbours
surprisingly rich amphibian diversity (21 specie®)d many species are present in relic or
edge-of distribution populations. Limited populaigo are in general more vulnerable to
pathogen outbreaks. Data on B. dendrobatidis in@lzech Republic are being collected since
2008. The prevalence is similar to surrounding ddes but varies in hosts, time and
geography. Intensity of infection is in generalywkw, with some exceptions. Mortality caused
by the fungus was detected only once. Bombina gatae Bufo calamita and Bufo viridis
showed ability to clear infection. Genus Rana amdoBates fuscus seem to be resistant to
infection. Models on habitat suitability show lowtss to harbour more infections than
mountains. We conducted first attempts to colleetftingus for cultivation and genetic typing
of the local strain.

Keywords:chytridiomycosis; Czech Republic; Bombina; Bufolophylax; host-specificity

Introduction

Batrachochytrium dendrobatidis a fungal pathogen globally infecting amphibiansl
causing fatal disease (chytridiomycosis) in manyspaf the world [Fisher et al. 2009].
The significance oB. dendrobatidisn Europe is illustrated by mass mortalities aralo
extinctions in Spain [Bosch et al. 2001] and If@ielby et al. 2009]. Most of European
research aimed dB. dendrobatidigakes place in western countries and on specids wi
predominantly western distribution. Central Eurdpmes not experienced devastating
impact of the disease, but the pathogen is premetitcommon among local species
[Statecsny and Glaser 2011]. As the Czech Replaygon important bio-geographical
boundary between eastern and western Europe, ¢taedmphibian fauna contains very
high diversity of species and genetic lineagesnaplaibians. First step in understanding
the impact oB. dendrobatidisn this area is to map its distribution in geodrapas well
as in hosts. Then further methods can be applietdess the risk the disease poses to
our fauna.

Material and Methods

Collection of data orB. dendrobatidisin Czech Republic started in 2008 and still
continues. Swab samples are taken by sterile cstt@s (Dryswab MW100 finetip) in
the standardized manner [Hyatt et al. 2007] ofteith wcooperation of nature
conservation professionals (e.g. Nature Consemvagency of the Czech Republic). In
case of moribund animals, tissue samples are ¢tetletom skin and preserved in
ethanol. DNA is extracted by MagNA Lyser (RocheY dPrepMafi Ultra(Applied
Biosystem$). Detection of the pathogen is done by real-timmmtification PCR
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(QPCR) with primers and TagM&nprobe (Applied Biosysteri$ specific to the
pathogen [Boyle et al. 2004] on Light Cycler 4800¢Re). The final result is the
amount of genomic equivalents of 1 zoospore in shenple (GE). Samples are
considered positive if the fluorescence curve shewesessful reaction and the final GE
value reaches 0.1. All detections are performeduplicates, and the mean of the two
results is considered true quantity.

Results

Within the course of last 4 years over thousandpdasnwere collected from 13 species.
The observed overall prevalenceBfdendrobatidisn Czech Republic is around 8%,
but it varies between hosts. BaBombinaspecies reach 13% prevalence, with other
species having much less if any incidence of pogjtiin case oB. variegataclearing

of infection and decrease of pathogen load wasctigten field in individual cases.
Although toads of family Bufonidae show very lowepalence, one specimen of clearly
sick Bufo viridis (died shortly after sampling) had pathogen loaatihéng 13 750 GE
and can be considered the first case of fatal hgtnycosis in Czech Republic.
Observations in captivity showed that b&bfo calamitaandBufo viridis are able to
clear infection during the overwintering.

Discussion

B. dendrobatidisseems to be quite common in the area Czech Repubfecting
mainly family Bombinatoridae, frogs of genid®elophylaxand more rarely family
Bufonidae. This is not surprising as statisticahlgses on whole Europe-scale support
such observation. Fatal chytridiomycosis was oleskim one case, however in general
we see low pathogen loads, with no apparent syngptindisease, situation similar to
other central European countries [Ohst et al. 20%fdntaneous clearing of infection is
known to occur in variety of species and it is plaissthat many amphibian taxa have
immune system capable of fighting the infection BydendrobatidisVoyles et al.
2011].
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Summary

A fungal pathogen of amphibians, Batrachochytriuendtobatidis, was detected and first
confirmed in contemporary amphibian populationsG#meroon in lowlands of the Congo
Basin. Both samples collected in field and samfstea museum vouchers were used. Real-time
gPCR was used as the detection method. The obsprepdrtion of infection varied with
location and the infection intensity was low. Ngament clinical symptoms were found at the
animals in field. We assume that these resultsdcprdvide another support for the hypothesis
of the long-lasting host-pathogen coevolution witlifrica resulting in a possible partial
resistance of African anurans to the pathogen. §led to detect B. dendrobatidis at several
localities, however, we warn that the Camerooniaightands should be further monitored
considering the suitable climate for the fungus énd amphibian fauna.

Keywords: chytridiomycosis; Congolian lowland rainforestsfrémontane; Phlyctimantis;
Xenopus

Introduction

The amphibian skin disease chytridiomycosis calmlethe fungusBatrachochytrium
dendrobatidisis a dramatic example of an emerging wildlife atfeus disease
associated with amphibian population declines agdllglobal extinctions. The disease
has caused population declines or even specieapaxbins in Americas, Australia and
Europe [Fisher et al. 2009].The importance of arbialm disease research in Africa lies
primarily in the fact that southern Africa is cahstied the most likely place of origin of
the fungus, which was probably disseminated aramedworld via the international
trade of a pipid frogXenopus laevif/Neldon et al. 2004]. It is possible that the gahe
low incidence is a result of already undergone dpagihogen co-evolution [Kielgast et
al. 2010]B. dendrobatidishas been detected in Africa in both historicaltfSazat et
al. 2010] and contemporary sample sets e.g. [K&]d@odder, Veith and Lotters 2010].
Cameroon is of particular importance as it physgmbgraphy forms a natural border
between West and Central African amphibian faunghérmore it is the region of
origin of the historically oldesB. dendrobatidis-positive amphibian sample from
Africa [Soto-Azat, Clarke, Poynton and Cunningha®i@.

Material and Methods

Swab samples from live amphibians (n=104) werertddefirmly running sterile cotton
swabs (Dryswab MW100 finetip) over the ventral aod, flanks and feet in the
standardized manner [Hyatt et al. 2007]. Museunchiets were sampled with the use
of dental brushes (n = 289). All specimens usedhia study are deposited in the
herpetology collections of the National Museum radeie, Czech Republic.
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DNA was extracted with the use of MagNA Lyser (Rechand PrepMah
Ultra(Applied Biosystenfy. Detection of the pathogen was performed by tigzs-
quantification PCR (gPCR) with primers and TaqfMamobe (Applied Biosysterfiy
specific to the pathogen on Light Cycler 480 (Rgch&he gqPCR results in genomic
equivalents were multiplied by the factor 10 asiA samples were diluted 10x prior
to qPCR [Boyle et al. 2004].

Results

The swab samples collected in 2018howed one positive specimen
(Phlyctimantideonardi Hyperoliidae). Thus the incidence in this samgd¢ was 1%
which is much lower than in areas with obseriZedlendrobatidis mediated declines.
Museum samples (year 2009) gave much higher inca&eh infection, that reached to
20% and the infection intensity was higher. Howemnerase of museum vouchers some
contamination may have had influence on the obsergsults. 9 out of 32 localities
were found to harbour the pathogen.

Discussion

Distribution of B. dendrobatidisin Cameroon is in general patchy, with no evident
pattern. Fatal chytridiomycosis cases are knowrodour when GE values reach a
critical threshold of about 10,000 [Vredenburgle2810]. Observed low GE can be the
result of either very early stage of infection loe asymptomatic presence of the fungus.
As no apparent mortality or disease was detectddts GE values were quite low we
presume that it supports the idea of previous pagtogen co-evolution. Amphibians
limited to small ranges in mountains deserve propsearch and surveillance, however
with strict hygienic precautions. Especially whereaes still unknown to science are
probably present, habitats are highly endangerduebyy degradation, and incursion of
B. dendrobatidigrom lowlands into the mountains is possible.
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Summary

Altogether 466 Ixodes ricinus ticks (428 nymphs 8Bdarvae) collected from 74 males of
Lacerta schreiberi lizards were examined by PCRhoektfor the presence of Rickettsia spp.
Rickettsial DNA was detected using primers set RpP and RpCS.1258n among 47% of
nymphs and 31.6% of larvae which were subsequsualijected to specific PCR to spotted fever
group rickettsiae (SFG) detection. The results ate@ that 41.4% of nymphs and 7.9% of
larvae displayed presence of SFG rickettsial DNAle&ed positive samples (n=31) were
sequenced and compared with sequences availabtheinGenBank database. Most of the
samples (n=29) were similar to R. monacensis anda@iples were resembled with 99%
similarity to R. helvetica.

Keywords:SFG rickettsioses; Ixodes ricinus ticks; Lacerthreiberi; PCR; gltA; rOmpA

Introduction

Rickettsial diseases caused by obligate intracgllGramm-negative bacteria of genus
Rickettsiaoccur in endemic foci with seasonal outbreaks avaide. Ixodid ticks play a
key role in transmission of the spotted fever graakettsiae (SFG) which include from
about 25 validated SFG rickettsiae species whégasat 16 are known to be pathogenic
for humans (Fournier and Raoult, 2009). As the nfii@sjuent SFG rickettsiae species
in lberian Peninsula were record® monacensiand R. helvetica(Marquez, 2008;
Milhano et al., 2010)R. helveticacommonly causes flu-like febrile ilness (Fourniér e
al., 2000) but it was also associated with fatainpgocarditis (Nilsson et al., 1999).
Two clinical cases oR. monacensiBuman disease manifested as common acute SFG
rickettsioses were reported from Spain (Jado g2@07).

This survey was performed dénricinus ticks collected from Iberiahacerta schreiberi
lizard, aimed to evaluation of SFG rickettsiae otifen rate in their immature stages.
Our results should help to assess whether Iberraar&éd Lizard and its ticks play a
role in the ecology of zoonotic rickettsioses ierin Peninsula.

Material and Methods

Ticks were collected from 74 males lof schreiberiduring breeding season 2006 and
2007 in Central System Mountains of the Iberianiffana. All samples were preserved
in 96% ethanol and transported to our laboratorgéxing and species determination.
DNA from ticks was extracted by alkaline hydrolysis described before (Rijpkema et
al., 1996) and stored at -“Z0.

The detection oRickettsiasp. was based on PCR reaction with primers RpC$.8id
RpCS.1258n designed according to citrate synthejasegltA (Regnery et al., 1991).
Positive samples were visualised using 1.2% agagebkwith ethidium bromide under
UV light as 381 bp long bands. All positive sampiesre chosen for further PCR
reaction using SLO1F and SLO1R primers set amplifyart ofOmpAencodinggene
(Raoult et al.,, 2002). SFG rickettsiae were detectising previously described
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conditions of amplification (Sfezak et al., 2006) and bands of 459 bp were coreide
to be positive results. In both cases reactionuméxin 25ul total volume contained: 2l
of DNA template, 10 pmol of each primer (Integral2NA Technologies, Belgium),
0.625 Unit Taq Purple DNA Polymerase in 12.5ul offér (Combi PPP Master Mix,
Top-Bio s.r.o. Prague, Czech Republic) and 8,5f @R water (Top-Bio s.r.0. Prague,
Czech Republic). Selected positive samples wereesegd (Macrogen, Amsterdam,
Netherlands) and obtained sequences were compaitedeguences from the GenBank
database.

Results and Discussion

A total of 4661. ricinus ticks (428 nymphs and 38 larvae) were examinedttier
presence of rickettsial DNA. 47% of nymphs (n=28a4 31.6% of larvae (n=12) show
the presence dRickettsiaspp. DNA. All positive samples were subsequentlyjected
to selective PCR with following results. Altogether7 nymphs were found positive
which comprise 88.1% of samples where rickettsidADvas detected and 41.4% of all
collected nymphs (n=428). In 25% ®&ickettsiaspp. positive larvae (n=3) was the
presence of spotted fever group rickettsia confitntieat implies overall 7.9% (3 out of
the 38) of all collected larvae. To confirm our uks randomly selected positive
samples (n=31, all nymphs) were subsequently ifiettby sequencing. Sequencing
data identified as the most frequent speétesnonacensi§29 samples with 99-100%
similarity), 2 isolates were resembled with 99% iknty to R. helveticasequence
available in the GenBank database.

Although SFG rickettsioses are reported from Iberfeninsula, none of the studies
consider reptiles and their ticks potential role transmission ofRickettsia spp.
Considering that altogether 31.2%]loficinus ticks found on humans in north-western
Spain were carried pathogenic rickettsiae (Fern&®itdo et al., 2004), rickettsial
diseases could easily become public health prolatetherian Peninsula. Due to high
prevalence (41.4% of nymphs and 7.9% of larvaeylBG rickettsiae in immature
ricinus ticks collected fromL. schreiberilizards and wide host range of this tick species
which includes also human our results shouldn’overlooked. The importance of our
findings is on the increase considering recentlgcdbed clinical cases of human
rickettsioses caused by detected rickettsial specie

Conclusion
We confirmed that Iberian endemic lizdrdschreiberiand its ectoparazites should play
a role in the ecology of SFG rickettsioses in l@erPeninsula.
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Summary

A description and illustrations are given for Mydea povedai n. sp. from the black-and-yellow
silky-flycatcher Phainoptila melanoxantha. The famaf M. povedai is distinguished from
those of other species of Myrsidea from Costa Rpzeserine hosts by a unique combination of
the following characteristics: (1) well-developegpbpharynx, (2) well-defined median gap in
the rows of tergal setae and another gap betweenpy of setae on lateral side of tergites 11—
VIl and the most central seta, and (3) enlargedametum with at least 23 setae. These
characters place M. povedai close to Myrsidea castrige from Euneornis campestris and
Myrsidea marini from Pezopetes capitalis (both fréime Emberizidae). The female of M.
povedai can be easily separeted from both aforeiomeed species by the abdomen without
conspicuously enlarged tergites. Moreover, the ro&lgl. povedai is characterized by a unique
male genital sclerite, which is quite long (0.135), tapered apically, with a long median line,
and without subapical processes. This is the fiesbrd of a chewing louse from this host and
the first record of Myrsidea from the passerine ifprBombycillidae. All 7 birds examined in
Costa Rica in 2010 were parasitized with M. povelian abundance was 11.6, with intensity
range 4-27 lice per bird.

Keywords:Myrsidea povedai; Bombycillidae; chewing lousethptaptera

Introduction

The black-and-yellow silky-flycatcher Phainoptila melanoxantha represents a
monotypic genus, which is endemic to Costa Rica amdtern Panama. It is an
enigmatic avian lineage because its relationshopsther passerines have long been
controversial. It is usually placed into the Ptodogtidae (del Hoyo et al., 2005).
However, the most recent taxonomic survey recoms@hacing all ptilogonatids as a
subfamily into the Bombycillidae (Spellman et 2008).

Myrsidea Waterston is the most speciose menoponid genuasigamg mainly
passerines. It currently contains 328 recognizetisp throughout the world, with 309
of them recorded from 343 host species in 46 fasibf Passeriformes (Price et al.,
2003; Palma and Price, 2010). Despite its abundarcepecies oMyrsideahas been
described from passerine bombycillids (sensu Spellet al., 2008). Here we describe
a new species of chewing louddyrsideg which represents the first from the
Bombycillidae and from the black-and-yellow silkydatcher.

Material and Methods

We conducted fieldwork during the 2010 rainy seaato? study sites in Costa Rica: (1)
Sacramento, Tamarak Lodge (10u069N, 84u079W, eteva@t430 m; 176 birds of 29

species were examined from 30 July 2010 to 3 AugQ3D) and (2) Parque Nacional
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Braulio Carrillo, Sector Volcan Barva (10u079N, 82QW, elevation 2,619 m; 117
birds of 20 species were examined from 4 to 8 Au@040). At these sites, dawn-to
dusk mist netting was conducted to capture as niamly species and individuals as
possible and to collect their ectoparasites. A lieabout 100 m of mist nets was
checked at least once an hour.

Every individual bird was identified, sexed, ancedgising Stiles and Skutch (1989)
and Garrigues and Dean (2007). Lice were collectgidg the fumigation chamber
method (Clayton and Drown, 2001). Lice were stored0% ethanol and subsequently
cleared and then slide mounted in Canada balsarpeasanent slides for proper
identification, following the technique of Palma9{B). All measurements are in
millimetres.

Results and Discussion

The female oM. povedaiis distinguished from those of other specieMgfsideafrom
Costa Rican passerine hosts by a uniqgue combinafidine following characteristics:
(1) well-developed hypopharynx, (2) well-defined diz gap in the rows of tergal
setae and another gap between groups of setad¢eoal Iside of tergites II-VII and the
most central seta, and (3) enlarged metanotum atitbast 23 setae. These characters
placeM. povedaiclose toM. campestrigrom Euneornis campestrisndM. marini from
Pezopetes capitaligpoth from the Emberizidae). The female Mf povedaican be
easily separeted from both aforementioned specigsthe abdomen without
conspicuously enlarged tergites. Moreover, maleMofpovedaiis characterized by
unique male genital sclerite, which is quite loAdLB-0.15), tapered apically, with long
median line, and without subapical processes.

This is the first record of a chewing louse frémmelanoxanthand the first record of
Myrsidea from the Bombycillidae. All 7 birds examined weparasitized with 81
specimens oM. povedai(40 males, 21 females, and 20 nymphs were fowithough

an even sex ratio is predominant in most ectopgsgsn some species of chewing lice,
a skewed ratio can be observed (Price et al., 2@DR&Yyton et al. (1992) found that
ischnoceran lice had more female-biased sex ratibereas amblyceran lice had more
male-biased ratios. This corroborates our resuttald: female ratio 5 1:0.53). The
skewed age ratio observed (adult: nymph 5 1:083)s0 similar to those indicated by
Clayton et al. (1992) and suggests the existencstaifle chewing lice populations
(Mashall, 1981). Eggs of lice were found on 4 dflack-and-yellow silky-flycatchers
examined. They were located on the head and nelo&stf

Although there has been no comprehensive studheokentire genus due to the large
number of species involved, all evidence suggdsts @éach host species or group of
closely related host species is parasitized byrlmore, closely related species of
Myrsidea(Clay, 1966; Price and Dalgleish, 2007). Thereftine only practical way to
deal with the taxonomy of such a large genus isdat lice from each host family as a
unit. While most species dflyrsideaare more easily identified by examining females,
males may show characteristics needed for phyldgeaealysis (Clay, 1966). Species
of Myrsideagrouped together based on characteristics of thle genital sclerite are
frequently found to be parasitic on a group oftedahosts, usually from 1 bird family.
The male ofMyrsidea povedais characterized by a unique male genital scletite
other members of the Ptilogonatinae and BombyedidarboMyrsideawith the same
type of male genital sclerite, this may lend supptwr findings of molecular
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phylogenetic analysis and confirm validity as te tecently described taxonomic status
of the Bombycillidae sensu Spellman et al. (2008 only way to clarify this case will
be to collect and study mokdyrsideaoccurring on other species of Bombycillidae.
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from New World warblers (Passeriformes: Parulidae)from Costa Rica
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Summary

Four new species of chewing lice of the genus Mgesiparasitic on members of the avian
family Parulidae were described. They and theiretymosts are: Myrsidea basileuteri ex
Basileuterus rufifrons, M. myiobori ex Myioborusnimtus, M. paleno ex Parkesia motacilla
and M. zeledoni ex Phaeothlypis fulvicauda. Recofdsdescribed Myrsidea representing new
louse-host associations for Basileuterus tristrsaund Parula pitiayumi are also discussed.

Keywords:Amblycera; Menoponidae; Myrsidea; lice; new speckarulidae; new host-louse
associations; Costa Rica

Introduction

The New World warblers belong to the family Paraédcomprising 114 species, with
53 of them recorded in Costa Rica (Garrigues & DeaQ7). Despite the high
proportion of Costa Rican species, data concerthieg chewing lice are scarce and
incomplete. At present only one species of chevicg of the genusviyrsidea—M.
ridulosa (Kellogg & Chapman, 1899)—has been reported fronpaaulid host,
Dendroica petechi&innaeus, from California, U.S.A. (Kellogg & Chapm&899: 135)
and the Galapagos Islands (Palma & Price 2010). dlitmeof this paper is to present
new data on the species composition and distributib chewing lice of the genus
Myrsideafound on New World warblers in Costa Rica.

Material and Methods

We conducted fieldwork during the 2004, 2009 anti®®ét seven study sites in Costa
Rica. The taxonomy of the birds follows Clemestsl. (2010). The type specimens of
the new species were deposited in the National iBeosity Institute, Santo Domingo
de Heredia, Costa Rica (INBio). Other material wieposited in the Moravian
Museum, Brno, Czech Republic (MZM).

Results

A total of 107 individuals of 12 bird species beajorg to the familiy Parulidae were
examined. Thirty-one birds of 6 species were ptasasi with 4 species dflyrsidea Al
these records represent new louse-host associaBonsamples from 4 hosts represent
new species that were consequently described (Koeinal., 2011).

No species oMyrsideawere found on the following species of birdasileuterus
culicivorus (6 birds examined)Basileuterus melanogeny8), Geothlypis poliocephala
(1), Myioborus torquatugl), Oreothlypis gutturalig5) andParkesia novaeboracensis

(1).
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Discussion

In the course of this study, four new specieMgfsideawere described from 4 species
of New World warblers (Parulidae) examined in CoRiaa (Kounek et al., 2011).
While all females are easily identified by the shayp their abdominal tergites, males of
three of these four new specieb4—basileuterj M. palenoand M. zeledoni—are
morphologically very similar taVl. ridulosg the only previously described parulid
Myrsidea (Palma & Price 2010). Males of the fourth speci&—myiobori—differ
from other males in the abdominal chaetotaxy. Unfaately, the two males d¥l.
myioboriexamined have distorted genital sac sclerites. iBe#ps, we believe that it is
of the same type as those of other parMidsidea The same type of male genital sac
sclerite has already been recorded frbhrsidea occurring on birds from families
Emberizidae and Thraupidae (Price and Dalgleish72@@ice and Johnson 2009).
These two families, together with the Fringilliddgalcariidae, Icteridae, Cardinalidae
and Coerebidae, belong in the so called “nine-miedaoscines clade” (Ericson &
Johansson 2003). The fact thHdyrsidea males from birds in these closely related
families have the same type of genital sac sclei@nsistent with Clay (1966), who
predicted that species ®dyrsideagrouped together by characters of the male genital
sclerite are frequently found to be parasitic ogreup of related hosts. On the other
hand, Bueteet al. (2009), who analysed mitochondrial and nuclear Dé¢§uences of
Myrsideg found that undeterminetyrsidea from Seiurusaurocapilla (Parulidae)
could be related to those from thrushes of the gedatharus (Turdidae). Since
Turdidae are not close related to Parulidae andesnaf Myrsidea from Catharus
thrushes have different type of genital sac seéent agree with Bueter’'s hypothesis
(Bueteret al. 2009) that sympatry and similar habitat preferenmiethe hosts might
explain the phylogenetic relationships of thbsgsidea
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U¢inky mikrocystin @ na ptaky
Effects of microcystins on birds

Kréal Ji ¥i, Pikula Ji¥i, Band’°ouchovéa Hang, Damkova Veronika, Ondréek Karel,
Osiékova Jitka, Skochova Hana

Fakulta veterinarni hygieny a ekologie, Veterinaarfarmaceuticka univerzita, Brno

Summary

Cyanobacteria are prokaryotic organisms, a grougpaiale of production of toxic secondary
metabolites - cyanotoxins. Aquatic environment apliication leads to the development of
blue-green algae blooms and can result in mass atiyrtof wild waterfowl.Cyanotoxins are
becoming a global problem, because they can ehirfdod chain and the accumulation in
organs and tissues of hunting game birds may tereatiman health. Wild birds are exposed to
many stressors, especially natural toxins, anthggeoc pollutants and infectious agents whose
adverse effects may be additive or may potentiath ether. Thus the results obtained are
environmentally relevant and will be used for rassessment of microcystins for wild birds.

Keywords:Coturnix coturnix Japonka; cyanobacteria; cyanotsx microcystin

Uvod

Cyanobakterie jsou skupinou prokaryotickych orgauiis schopnych produkce
toxickych sekundarnich metabdlit- cyanotoxifi. Diky nafstajici eutrofizaci vod
dochazi k rozvoji zvySeného vyskytu sinic, cd¥ ipasovych uhynech zejména veéln
Zijiciho vodniho ptactva dava vzniku hypotéze o ngoihtoxikaci cyanotoxiny.

Cyanotoxiny se v saasné dob stavaji celosstovym problémem, jelikoZz mohou
vstupovat do potravnihi@izce a po kumulaci v organech a tkanich lovné pérméte
ohroZovat i zdravéloveka.

Voln¢ Zijici ptaci jsou vystavenidinkam fady stresat, zejména prozenych toxird,
antropogennich polutainti infekénich agens, jejichZz negativnéinky se mohou &tat
¢i potencovat. Takto ziskané vysledky budou envirentalre relevantni a budou
vyuzitelné pro odhad rizik mikrocystinpro volre Zijici ptaky s praktickym dopadem
Vv jejich ochrag.

Material a metodika

Do pokusu bylo z@zeno 50 jedinckiepelky japonskéQoturnix coturnix japonica ve
st&i 14 dni o pramérné hmotnosti 50g, z nichz byly vytkeny vzdy po deseti kusech 4
skupiny pokusné a 1 kontrolni. Pokusnym skupinafa fgdnordzo¥ podana biomasa
sinic peroralni sondou. Podavany objem se odvigelmmozstvi mikrocystinu v ni
obsaZzeném (1 862,77ug/g susiny). Zakladni davkeoeystinu byla pejata z nejvyssi
peroralni LR pro savce, coZini 10 000ug/kg. Jednotlivym skupinam bylo podano
mnozstvi YaL3, (2 500pg/kg), ¥2LDy (5 000pg/kg), LDs (10 000pg/kg) a 2LR, (20
000ug/kg).

JelikoZz nedoslo k Zzaddnym uhym, byli ptaci po pti dnech usmrceni a jednotlivé
organy byly podrobeny dilm analyzam (oxidativni stres, histologické vyéet a
stanoveni mnoZstvi mikrocystinu ve tkanich).
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Vysledky

Béhem experimentu nebyly pozorovany anomalie v choeanedoSlo ani k Ghyim,
proto usuzujeme, Ze toxicita mikrocystinu v biomasec je pro ptak mnohem nizsi
nez pro savce. iBsto, Ze nebyly pozorovany Kklinické projevy, byltyween vliv
mikrocystinu na jaterni parenchym, coz dokladajdraty pon¢ru hmotnosti Zivych
jedinai k hmotnosti jejich jater (Graf 1). Pro dopim informaci byly odebrany vzorky
plic, srdce, jater, ledvin, mozku a sleziny k histpckému vySeeni, dale byly
odebrany vzorky plic, srdce, jater, svalu, ledvirmazku ke stanoveni oxidativniho
stresu a na zév byl odebran vzorek svalu a jater pro stanovesiagbného mnozstvi
mikrocystinu v &chto tkanich.

46
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S T . e
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Body/liver weight ratio

_[_ +Std. Dev.
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Graf 1: Hmotnost jedinck hmotnosti jater

Diskuse

Béhem experimentu nevykazovali exponovani jedinci neadznamky intoxikace,
dokonce ani ti, kté byli vystaveni dvojndsobku Ldg pro savce. Tato skuteost se da
vyswetlit na zakla@ vétSi odolnosti ptak vaci mikrocystinu, ktera je nejspiSe zaloZzena
na rychlejSim rozkladu toxinu bakterialni mikrofddrosidlujici ptai travici trakt.

Prestoze exponovani jedinci klinicky nejevili znamkyoxikace, postmortalni analyzy
prokéazaly hepatotoxicitu mikrocystinu. Primarninikdzem je hepatomegalie, ktera
vznika na zaklatl nahromadni krve v mistech hepatocytolyzy. Dale byly altetoy
biochemické parametry krve.

Zavér

Zawrem je teba zminit, Ze experiment bytippasoben pirodnim podminkam, a proto
byla pouzita biomasa sinic, jejiz mnoZstvi se disille jednotlivych exponovanych
skupin. Jiz od davky %2 Lig se jednalo o objemy, které jednorazalani jedinci nejsou
schopni za fyziologickych podminek @éiz Otazkou tedy je, zda ptaci mohou ve volné
piirodk s biomasouifjmout takovou davku cytotoxin ktera povede k jejich ahynu.

Podékovani
Studie byla finatiné podpdena projektem IGA VFU Brno 2011 (87/2011/FVHE).
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Seroprevalenceloxoplasma gondiu oski doméacich v jizni Italii
Seroprevalence offoxoplasma gondiin donkeys from southern Italy

MachadéovaTereza

Department of Biology and Wildlife Diseases, Fagolt Veterinary Hygiene and Ecology, University of
Veterinary and Pharmaceutical Sciences, PalackdBp@l12 42 Brno, Czech Republic

Summary

The aim of the present study was to test sera pkays for T. gondii antibodies by Latex
Agglutination Test (LAT) and the Indirect FluorestAntibody Test (IFAT). In total, 238 sera
were collected during autumn 2010 on 20 donkey $ammsouthern Italy. Antibodies against
T. gondii were found in 12 (5%) and 19 (8%) donkbysLAT and IFAT, respectively. No
statistical significant difference (P > 0.05) wasuhd between genders, age, breeds, use of
donkeys and their seropositivity. However, highetoprevalence was found in females (9%)
compared to males (3%); the seroprevalence incrtagith age. Higher seroprevalence was
found in crossbreed donkeys (9%) compared to pueed donkeys (7%); with different
seroprevalence in individual breeds. AntibodiesiagiaT. gondii were found in 9%, 7%, 6%
and 0% of donkeys used for milk, as pet animalyrieat and for breeding, respectively. The
size of farms, the presence of cats in farms orzigra during whole year has not been
confirmed as a risk factor for T. gondii infectiam donkeys (P > 0.05). The present study
describes for the first time the presence of awlidé® to T. gondii in donkeys in Italy and the
second report in Europe.

Keywords:toxoplasmosis; donkeys; serology; LAT; IFAT

Uvod

Osli pati mezi jedny z nejstarSich domacich fati V posledni dab jejich chov

v Evropskych zemich, zvlaStv Italii, nabyva opt na vyznamu a jsou vyuZivany v
zemedeélstvi, dopra¥, turismu, ale i jako doméci Zata. Stale vice je otevano i jejich
mléko, které se pro své slozeni sté&adtou nahrazkou mléka prétdtrpici alergii na
kravi mléko (Veneziano et al., 2011). Pardkitxoplasma gondije kokcidie, jejimz
definitivnim hostitelem je kika a k@kovité Selmy s Sirokym spektrem teplokrevnych
mezihostitel, véetre ¢loveka (Dubey, 2010). Mezihostitel seie parazitenT. gondii
nakazit konzumaci neumyté zeleniny, syroveho nemmstatene tepel® upraveného
masa (Tenter et al., 2000).

ProtoZze maso koni a dslpredstavuje vyznamny zdroj potravy v mnoha lidskych
komunitach, mZe i jejich maso byt potencidlnim nebedpe nakazy parazitem
T. gondii Konkrétrg v Italii je maso koni a o8l konzumovano fevazmie v syrovém
stavu (Pozio, 2000). Doposud byly uskuny jen 3 studie zabyvajici se
seroprevalencl. gondiiu oshi a to v Egypt (EI-Ghaysh, 1998; Haridy et al., 2010) a
Turecku (Zeybek et al., 1998).

Cilem této prace bylo vyddt séra osl z jizni Itdlie na pitomnost protilatek proti
T. gondiia vyhodnotit tak mozné riziko ndkazy pro konzumesgifho mléka a masa.

Material a metodika
Vzorky krve byly odebrany od 238 klinicky zdravyokli v pribéhu podzimu 2010 na
20 oslich farmach v jizni Italii. Jednalo se o femi obou pohlavi,izného ¥ku,
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plemene i vyuziti. K dispozici byly i Udaje arifpmnosti k&ek a jinych zviat na
farmach a zfssobu chovu oél

Protilatky proti T. gondii byly detekovany pomoci Latex aglutimého testu (LAT)
(Pastorex TM TOXO, BIO-RAD, France) a tgpé immunofluorescemi reakce
(NIFR) s vyuzitimToxoplasmaAntigen IFR (Sevac, Prague, the Czech Republic) a
anti-horse IgG FITC konjugatu (VMRD, Pullman, USA%éra bylaredna ve
dvounasobnémedini s vychozintedtnim 1:50. Vzorky s titrerz 50 byly povazovany

za pozitivni.

Ziskané vysledky byly statisticky zpracovany pomocbhata Analysis
ToolPackv Microsoft Excelu s vyuzitim Chi-kvadréstu. Pro zji&ni statistické
vyznamnosti byla pouZzita hodnd®a 0.05.

Vysledky
Protilatky proti T. gondii byly zjiS&ny metodou LAT u 12 (5%) a metodou NIFR u
19(8%) osi.

Nebyl zjis€n statisticky vyznamny rozdiP(> 0.05) mezi pohlavim,ékem, plemenem
a vyuzitim osh. Nicmérg byla zjiS€na vysSi prevalence u samic (9%) oproti samc
(3%) v NIFR (6% a 0% metodou LAT) a seroprevalesteupala urrné s wkem

zvirat. VySSi prevalence byla zaznamenana také&itemad raznych plemen (9%)
v porovnani istokrevnymi plemeny (7%) v NIFR (pomoci LAT 6% %0} Protilatky

proti T. gondii byly zjis€ny pomoci NIFR u 9% o8lchovanych pro mléko, 7% asl
chovanych ze zaliby, 6% dsthovanych pro maso; zatimco chovni osli byli niegat

Pomoci LAT byly zjis¢ény protilatky u 5% osi chovanych pro mléko, 11% dsl
chovanych pro zalibu, zatimco osli chovani pro masohovni osli byli negativni.
Velikost farem, pitomnost jinych zviat zejména kiek na farnd, ani pastva o8l

v pribéhu roku nebyly prokazany jako rizikové faktory pnéekci parazitemr. gondii

(P> 0.05)

Diskuse

Protilatky protiT. gondiibyly zjiSttny u 5% osi metodou LAT a 8% metodou NIFR.
Jedna se o prvni jkaz protilatek protiT. gondii u osh v Italii a druhy ptikaz
v Evrop. ZjiSttna prevalence je mnohem nizSi v porovnani s vysledlinych
evropskych zemi. V Turecku byly protilatky profi gondii zjiSttny u 11% ze 100
vySetenych osk metodou LAT a u 24% metodou Sabin-Feldman Tesyli@k et al.,
1998). V Egypt byly protilatky protiT. gondiizjiStény u 65.6% ze 121 asHaridy et
al., 2010) a u 45% ze 100 vy&atych osi (EI-Ghaysh, 1998).

V Italii nebyli osli doposud vyS&tni, nicmég je mozné srovnat ziskané vysledky se
sérologickym vyséenim koni. Protilatky protil. gondii byly v Italii zjiStéeny u 16%
koni metodou NIFR (Polidori 1993) a u 31% koni ndeto modifikovaného
aglutinaniho testu MAT (Tassi 2006). U dslbyla v porovnani s koni zjiSttna
mnohem niZSi séroprevalence, coZ poukazuje naetee Zhem svého Zivota s infekci
setkali jen v malé ni¢. Konzumace osliho mléka a masa, takesdgtavuje prélovéka
vyrazné riziko toxoplazmové infekce.

Podékovani 5
Tato studie vznikla za podpory Ministerstva SkdlstaladeZe a&tovychovy Ceské republiky
(MSM6215712402), Ministerstva zdravotnictvi v ltglizSME 05/10 RC C71J1000012000) a
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