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I. Uvod

Vyzkumny distav potravindrsky Praha (VUPP) byl zalozen v roce 1958 jako resortni
prurezové pracovisté potravinarského vyzkumu zamérené obecné na studium vlastnosti
potravin, zejména na nové smery vyvoje potravinarstvi, nové vyrobky a technologie. Pocatky
organizované vyzkumné cinnosti v tomto oboru vsak sahaji dal, do ctyricatych let minulého
stoleti.

Za dobu své existence prosel ustav slozitym vyvojem a stal se komplexnim pracovistém
schopnym resit na dobré urovni ukoly zdkladniho, prurezového a aplikovaného vyzkumu v
oblasti chemie, biochemie a technologie potravin, potravinarského inzenyrstvi a vyzivy.

V soucasné dobé jako statni primo Fizend organizace MZe ma Vyzkumny ustav
vyzkumnych praci z oblasti chemie, biochemie a mikrobiologie, technologii a potravinarského
inZenyrstvi. Toto pracoviste se vénuje také problematice IPPC, ktera predstavuje integrovany
pohled na provozovani primyslové vyroby z hlediska jejich dopadit na Zivotni prostiedi. Ve
zkuSebni hale je toto pracoviste schopné zajistit rovnéz poloprovozni experimenty, jak pro
sviij vlastni vyzkum, tak jako pomoc jinym vyzkumnym i vyrobnim pracovistim. Druhé
pracovisté, Vyvojova zdkladna potravindiské techniky VUPP v Hrusovanech nad Jevisovkou,
zajistuje vyvoj, konstrukci a vyrobu pristrojové a vyrobni potravinarské, balici a manipulacni
techniky. Soucasti cinnosti obou pracovist' je poradenska a expertni sluzba v prislusnych
oborech.

Od roku 1996 je VUPP soucdsti Centra potravindiskych technologii a techniky (s
FPBT VSCHT a FS CVUT) zamereného na soucinnost pri pomoci potravinarske vedy praxi
(se zamérenim predevsim na malé a stredni podniky).

Cilem soucasnych vyzkumnych aktivit ustavu je prispét k zajisteni bezpecné vyzZivy
obyvatelstva. K tomu sméruje reSeni vyzkumného zameru MZE 0002702201 ,,Bezpecna a
zdrava vyziva obyvatelstva zabezpecena trvale udrzZitelnou primyslovou vyrobou, a rady,
s nim tematicky souvisejicich projekti, resenych zejména v ramci programii MZe, dale NP 1.
(Narodniho programu 1.) a grantii GACR. V ramci mezindrodni spoluprdce se tistav aktivné
zapojuje rovnéz do 5. a 6. RP EU.

V oblasti sluzeb piisobi VUPP predevsim pro podniky potravindiského primyslu, jak

Jje popsano ddle.

Ing. Jiii Celba, CSc.
Feditel



I1. Charakteristika ustavu

1. ZAMERENI USTAVU

Hlavni ¢innost

1. Vyzkum a vyvoj v oborech potravinarské chemie a biochemie, potravinatského inZzenyrstvi

a techniky, vyzivy, a informatika k témto oboriim se vztahujici.

2. Konstrukce a vyroba potravindiskych stroji, pfistroji a zafizeni, které jsou soucasti

(98]

vlastniho vyzkumu nebo budou ve vyzkumné €innosti dale slouzit pro jejich zdokonaleni,
modernizace a inovace.

. Pokusna vyroba pozZivatin pro zabezpeceni zakladniho Gcelu organizace.

4. Poradenska ¢innost a sluzby souvisejici s hlavnim pfedmétem Cinnosti, véetné vyuzivani

vlastniho pfistrojového vybaveni a vypocetni techniky.

5. Prodeje a pronajmy statniho majetku a sluzby s nimi spojené.

Jina ¢innost

—

. Vyzkum a vyvoj v oblasti pfirodnich a technickych véd pro nestatni sféru.

2. Poradenska Cinnost v oblasti potravinaiské vyroby a techniky, testovani, méteni a analyzy.
3. Stavba strojii s mechanickym pohonem vcetné kompletace vyrobnich linek a poskytovani

ptislusnych sluzeb.

4. Poskytovani softwarovych sluzeb.

. Poskytovéni sluzeb souvisejicich s prondjmem nebytovych prostor a provozniho vybaveni
ustavu.




2. CHARAKTERISTIKA VYZKUMNYCH A VYVOJOVYCH UTVARU

Odbor vyzkumu m4 Sest odd¢leni. zabyvajicich se vyzkumem a vyvojem.

Oddéleni sluzeb vyzkumu vede agendu kol a zakézek, knihovnu a archiv vysledkl celého
vyzkumného odboru. Zajistuje pro odbor vyzkumu administrativni prace. ZajiStuje
konzulta¢ni a poradenské sluzby a spravu jednotného tstavniho informac¢niho systému.

Oddéleni vyzivovych latek se zabyvd hodnocenim zdkladnich a minoritnich nutriéné
vyznamnych latek a rozvojem sortimentu vyrobkd pro zdravou a bezpecnou vyzivu, véetné
vyrobkl pro skupiny populace se specifickymi pozadavky. Podili se na vyvoji analytickych
metod pro hodnoceni kvality zemédélskych surovin a potravin a metod pro prokazéani
autenticity potravin.

Oddéleni jakostnich znakii a mikrobidlnich produkti fes$i problematiku kultivace
mikroorganizmli s cilem optimalizovat tvorbu produkti vcetné biomasy a problematiku
vyuziti vedlejSich produktii z potravinafskych vyrob, véetn¢ fermentacnich a separacnich
technologii. Podili se na vyvoji analytickych metod pro prokazani autenticity potravin.

Oddéleni mikrobiologie a hygieny potravin se zabyvd hodnocenim bezpe¢nosti potravin
z mikrobiologického  hlediska, fyziologii mikroorganizmii v potravindich a jejich
predpovédnimi modely pro hodnoceni potravin.

Oddéleni technické politiky feSi problematiku implementace evropskych smérnic o
integrované prevenci zivotniho prostiedi do tuzemskych potravinaiskych vyrob. Zajistuje
tvorbu a udrzovani databazi podnikd a parametrl jejich produkce a technické trovné jejich
vybaveni.a sleduje vyvoj nejlepsich dostupnych technik a referencnich dokumentti EU
v jednotlivych potravinarskych oborech.

Oddéleni potravinarského inZenyrstvi se zabyvd modernimi potravinafskymi
zpracovatelskymi procesy vcetné jejich matematického modelovani. Studuje metody
stanoveni fyzikalnich vlastnosti potravin a vede a dopliiuje databanku informaci o fyzikéalnich
vlastnostech potravin.

Odbor Vyvojova ziakladna potravinarské techniky zabezpecuje vyvoj a vyrobu
potravinaiské techniky. Podili se na feSeni vyzkumnych projektd se zaméfenim na nové
technologie a techniku.

Oddéleni vyvoje a konstrukce se zabyvd vyvojem a konstrukci potravinatskych stroji a
zatizeni ve spolupraci s vyzkumnymi oddélenimi, popft. dle pozadavkil vyrobct potravin

Vyvojové dilny zajistuji vyrobu potravininaiskych stroji a zafizeni podle dokumentace
vypracované v oddé€leni vyvoje a konstrukce



3. ORGANIZACNI SCHEMA USTAVU
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4. VEDENI USTAVU

reditel

naméstek pro védu a vyzkum
vedouci odboru vyzkumu

ekonomicky naméstek

vedouci odboru ekonolmiky

vedouci vyvojové zakladny

potravinaiské techniky

Ing. Jifi Celba, CSc.
j-celba@vupp.cz

Ing. Slavomira Vavreinova, CSc.
s.vavreinova@vupp.cz

Ing. Vladimir Kodat
v.kodat@vupp.cz

Jaromir Stancl
vupphrus@oknet.cz

5. ODBORNA ODDELENI USTAVU A JEJICH VEDOUCI

oddéleni vyZivovych latek

oddéleni jakostnich znaki
a mikrobialnich produkti

oddéleni mikrobiologie

a hygieny potravin.

vedouci ddéleni technické politiky

Ing. Dana Gabrovska
d.gabrovska@vupp.cz

Ing. Alexandra Proskova
a.proskova@vupp.cz

RNDr. VLadimir Erban, CSc.
v.erban@vupp.cz

Ing. Ctibor Perlin, CSc.

c.perlin@vupp.cz
oddéleni potravinarského inZenyrstvi Ing. Milan Houska, CSc.
m.houska@vupp.cz
vedouci oddéleni vyvoje a konstrukce Ing. Miroslav Fousek
vupphrus@oknet.cz
vedouci vyvojovych dilen Ing. Josef Burzda
vupphrus@oknet.cz
6. ZAMESTNANCI USTAVU
dle kategorii
rok védedti VS Uso femeslnici pomocni celkem
a SO pracovnici | k 31.12.04
2004 11 42 36 19 4 112
dle vékovych tiid
vékova kategorie
do 30 let 31-40 41 - 50 51-60 61 a vice
8 14 21 40 29




7. VEDECKA RADA USTAVU

Ing. Eva Cerni

Ing. Jan Drbohlav, CSc.

Ing. Karel Duffek, CSc.

Doc. MVDr. Ivan Herzig, CSc.
Prof. Ing. Ivo Ingr, DrSc.

Ing. Miroslav Koberna, CSc.
Ing. Vladimir Kodat

RNDr. Karel Kosar, CSc.
Doc. Ing. Milan Kovaé, CSc.
Prof. Ing. Karel Pokorny, CSc.
PhDr. Jan Rydlo

Ing. Ivan Severa

Ing. Jifi Stehlik

Ing. Jakub Sebesta

Jaromir Stancl

MUDr. Bohumil Turek, CSc.

Ing. FrantiSek Vanicek, CSc.

Ing. Slavomira Vavreinova, CSc.

Prof. Ing. Jan VeliSek, DrSc.

Doc. Ing. Rudolf Zitny, CSc.

Odbor bezpecnosti potravin MZe CR

Milcom, a.s. (Vyzkumny tstav mlékéarensky, Praha)
Vyzkumny ustav cukrovarnicky, a.s., Praha
Vyzkumny ustav veterinarniho lékatstvi, Brno
Agronomické fakulta MZLU, Brno

Potravinaisk4 komora CR

Vyzkumny ustav potravinaisky Praha

Vyzkumny ustav pivovarsky a sladaisky, a.s., Praha
Vyskumny ustav potravinarsky, Bratislava, Slovensko
Technicka fakulta CZU, Praha

Ustav zemé&délskych a potravinaiskych informaci,
Praha

Odbor zemédélsko-potravinarského inzenyrstvi MZe
CR

Odbor vyzkumu, vzdelavani a zakladatelské Cinnosti
MZe CR

Statni zemédélskd a potravinaiska inspekce, Brno
Vyvojova zakladna potravinaiské techniky VUPP,
HruSovany nad JeviSovkou

Statni zdravotni tstav, Praha

Vyzkumny ustav zemeédélské ekonomiky, Praha
Vyzkumny ustav potravinaisky Praha

Fakulta potravinatské a biochemické technologie

VSCHT, Praha
Fakulta strojni CVUT, Praha



8. SPOLUPRACUJICI ORGANIZACE A INSTITUCE
Zahraniéni

Bundesinstitut fiir gesundheitlichen Verbraucherschutz und Veterindrmedizin, Berlin
Deutsche Forschungsanstalt flir Lebensmittelchemie Miinchen, BRD
International Institute of Refrigeration, Paris, France

Institute of Food Research, Norwich, UK

International Union of Food Science and Technology (IUFoST), Canada
Kozponti Elelmiszer-tudomanyi Kutatointézet, Budapest, Hungary
Leathershead Food Research Association, UK

Swedish University of Agriculture Science, Uppsala, Sweden

The Robert Gordon University, Aberdeen, UK

University College, Dublin Ireland

Vyskumny ustav potravinarsky, Bratislava, Slovenska republika,

Tuzemské

Agritec, s.r.0.

Ceska zemédélska univerzita v Praze, agronomicka fakulta

Ceska zemé&délska univerzita v Praze, technicka fakulta

Chmelatsky Institut, s.r.o.

Fakultni nemocnice Hradec Kralové

IKEM - Institut klinické a experimentélni mediciny

Immunotech, a.s.

Jihogeska univerzita v Ceskych Bud&jovicich, Vyzkumny ustav rybaisky a
hydrobiologicky Vodnany

Jihoeska univerzita v Ceskych Bud&jovicich, zemédélska fakulta
Masarykova univerzita Brno, 1ékaiska fakulta

Mendelova zemédélska a lesnickd univerzita v Brné, agronomické fakulta
Mendelova zeméd¢€lska a lesnicka univerzita v Brné, zahradnicka fakulta
Mikrobiologicky ustav AV CR

MILCOM, a.s. (Vyzkumny ustav mlékarensky)

Oseva PRO, s.r.o.

Potravinaisk4 komora CR

Sdruzeni celiaki CR

Statni zdravotni Gstav

Statni zemédélska a potravinaiska inspekce

Universita Karlova Praha, 1. Iékaiska fakulta

Ustav analytické chemie AV CR

Ustav ekologie krajiny AV CR

Vysoka skola chemicko-technologické v Praze, fakulta potravinarské a biochemické
technologie

Vyzkumny a Slechtitelsky ustav ovocnaisky Holovousy, s.r.o.

Vyzkumny ustav bramboraisky Havlickiiv Brod, s.r.o.

Vyzkumny ustav pivovarsky a sladaisky, a.s.

Vyzkumny ustav rostlinné vyroby



Vyzkumny ustav vcelaisky, s.r.o.

Vyzkumny ustav veterinarniho 1ékarstvi
Vyzkumny ustav zemédélské techniky
Vyzkumny ustav zivocisné vyroby
Zemédé@lsky vyzkumny tstav Krométiz, s.r.o.



I11. Re$ené tikoly

1. VYZKUMNY ZAMER

Bezpecna a zdrava vyZiva obyvatelstva zajiSténa trvale udrzZitelnou primyslovou
vyrobou
MZE 0002702201

Resitel: Ing. Slavomira Vavreinovd, CSc.
Cile vyzkumného ziméru:

I. Oblast jakosti, bezpe¢nosti a zdravotni nezavadnosti potravin

vyvijet metody hodnoceni rizika z potravin (alergeny, falSovani)

vyvijet metody hodnoceni mikrobidlnich rizik spojenych s potravinami a pokrmy
rozvijet metody a systémy ochrany potravin

vyvijet metody pro zpiesnovani nutricni hodnoty potravin

II. Oblast vlivu vyZivy na lidské zdravi
e uplatnit suroviny s vysokym obsahem ucinnych funkénich slozek (flavonoidi,
fytosterold, riiznych slozek vldkniny, bilkovin a peptidit) ve funkénich potravinach
e sledovat vliv technologickych postupti a kulinarnich Gprav na nutricni hodnotu
potravin
e rozvijet moznosti vyroby pohotovych potravin, biopotravin a regionalnich specialit
e studovat a vyvijet nova synbiotika (studium vztahd probiotik a prebiotik)

ReSeni v roce 2004:
I. Oblast jakosti, bezpe¢nosti a zdravotni nezavadnosti potravin

Alergeny soji

Na zéklad¢ literarni reSerSe byly vytipovany alergeny soji, glycinin a B-conglycinin jako
nosna problematika pro dalSi praci. Byla vypracovana dal$i reSerSe, zaméfend na metody
stanoveni téchto latek. Vzhledem k tomu, ze standardy glycininu a B-conglycininu nejsou
komerén€ dostupné, byly nejprve vypracovany postupy pro piipravu téchto standardi
z odtuénéné sojové mouky. Uvodnim purifikaénim stupném u glycininu byla pH frakcionace
a precipitace proteinil za nizké teploty. Nasledné byl glycinin purifikovan na DEAE perlové
celulose, nedoSlo vSak kuplnému oddéleni od P—conglycininu; pokud by se slaba
kontaminace glycininu f—conglycininem ukazala pro dalsi praci jako nezadouci, bude nutné
postup purifikace dale upravit, popifipadé¢ zménit. Purifikaci P-conglycininu frakénim
srazenim siranem amonnym se podafilo odstranit veskeré doprovodné bilkoviny vcetné
glycininu.

Stanoveni ZivociSnych bilkovin pro priikaz autenticity potravinaiskych vyrobki

Prace byly rozdéleny do dvou hlavnich smérii — na speciacni rozliSeni mas v masovych
smésich, véetné smési tepelné opracovanych, a na priikaz autenticity kozich a ov¢ich syra.
Byly zkoumany moZnosti rozliSeni mas v masovych smésich pomoci imunochemickych
souprav. Prace byly zaméfeny zejména na detekci kufeciho masa jako potencidlniho
prostiedku falSovani drazSich dribezich mas v masovych smésich, a na detekci hovéziho
masa z analogickych divodi. Problém ma dale i alergologické aspekty. Byly porovnavany



moznosti metod ELISA a Western blot. Bylo zjisténo, ze analyzy metodou ELISA jsou
rychlejsi a jednodussi, 1€épe vyhovujici pro praci v bézné laboratofi, a uskuteciiuji se s mensi
spotiebou protilatek nez metoda Western blot. Pro tepelné¢ opracované masné vyrobky
obsahujici masa rtizného druhového plivodu nejsou komeréné dostupné zadné protilatky
s moznym pouzitim pro tuto metodu. V problematice autenticity syrit byla dokoncena
optimalizace podminek PCR reakce pro kozi DNA a tyto podminky byly uspéSné ovéfeny na
ovCci DNA.

Vyvoj metod stanoveni gliadinu - mezinarodni setkani odborniki

Byla uspofadana mezindrodni konference na téma stanoveni a-gliadinu v potravinach jako
rizikového faktoru ve vyzivé skupin populace trpicich celiakii. Konference se Ctyficeti
ucastniky se uskutecnila 30.9.-3.10.2004 v Praze.

Vychozi zakladni rozdéleni potravin do kategorii podle rizika zdravotni nezivadnosti
Byly obecné porovnavany existujici systémy zakladniho rozdéleni potravin do kategorii podle
rizika zdravotni nezdvadnosti a zvazovana vhodnost jejich vyuziti v dalsi praci. Byl proveden
informativni prizkum podminek, v nichZ jsou pfipravovany a pfechovavany potraviny ve
vyrobnach a stravovacich zatfizenich. S pfihlédnutim k vyuziti pfedpovédni mikrobiologie
byly na zéklad¢ zjisténych udaji jako nejrizikovéjsi vytipovany pastovité potraviny typu
pomazanky. Na experimentdlni urovni byl vytvofen modelovy systém na bazi redlnych
komer¢nich pomazanek, na némz byly zjiStovany parametry dilezité z hlediska moznosti
ristu mikroorganismt, tj. hodnoty, resp. pribéh zmén teploty, pH a Aw. Ziskané¢ hodnoty
byly pouzity jako vstupni parametry v programu piedpovédni mikrobiologie (PMP). Jako
zastupci skupiny mikrobidlnich risik byly vybrany E. coli, S. aureus, L. monocytogenes, pro
néz bylo modelovani provedeno. Z ristovych kiivek byly hodnoceny pfedevsim doby lagu a
generacni doby, popfipade Cas poklesu poctu mikroorganismil na jednu desetinu za podminek,
které jsou pro riast kultury nevhodné. Z modelti vyplyva, Ze i kdyby se v pomazankach
vyskytoval n¢jaky patogen, pomazanky budou v pfedpoklddanych podminkach pii 16 °C
zdravotné€ nezdvadné pfiblizn¢ dva dny. Pozadavek na zchlazeni hotového pokrmu je pro tyto
pomazanky nadbytecny a lze tvrdit, ze pozadavek vyhlasky ¢. 137/2004 Sb. v § 15 je splnén
a provozovatel nemusi pro tyto pomazanky dodrzovat podminku zchlazeni hotové pomazanky
na +8 °C pfed podavanim. Tyto poznatky neplati obecné pro jakékoli pomazanky, pro kazdy
druh je nutné provést samostatnou analyzu.

Vybudovani specializovaného pracovisté pro matematické modelovani tepelnych
procest

Tepelné procesy jsou jednim ze zékladnich prostfedkl pfemény potravinaiské suroviny na
potravinu a zéaroven i1 faktorem, ktery zdsadnim zpisobem ovliviiuje zmény v hotovych
potravinach. V ramci budovéani specializovaného pracovisté pro matematické modelovani
tepelnych procest, kromé stavajicitho programového vybaveni pro matematické modelovani,
byl ziskan software Femina (autor Doc. Zitny, CVUT Praha). Jedna se program pracujici na
principu kone¢nych prvkl. Déle byl zakoupen software @RISK (Palisade, UK) umoznujici
odhady rizika v kategoriich rozlozeni Cetnosti (statisticky pfistup). Dalsi software typu
Polyflow, Cosmos ¢i Fluent nebylo mozné z finan¢nich divodi potidit. Ceny se zde pohybuji
v fadu statisicti K¢.

Matematické modelovani tepelnych procesi

Jednim z néstroji kvantitativniho hodnoceni rizika mikrobidlniho nebezpeci je matematické
modelovani tepelnych procesii s vyuzitim prediktivni mikrobiologie. Ve spolupraci s KHS
sttedoceského kraje bylo vytipovano nékolik postupli ptipravy pokrmi, které se jevi jako



hygienicky problematické (pokrmy typu pudink, kompot a hlavkovy salat). Pro n¢ byla
vypracovana piipadova studie. Byl vypracovan ,.Scénaf piiprav potencialné rizikovych
pokrmt a jejich analyza®, kde jsou podrobné popsany nejhorsi mozné scénare, které se mohou
béhem piipravy téchto pokrmi vyskytnout, zejména ve skolnich jidelnach, ustavech socialni
péce atd. Zapouziti software Food-Micromodel a Pathogen Modelling Program byly
modelovany mozné rusty patogentl ve vytipovanych ptipadech. Modelovani bylo zaméfeno na
druhy patogenil uvedené pro jednotlivé potraviny v legislative.

Stavba pilotniho zarizeni na prani zeleniny s definovanym zpiisobem proudéni vody
Zelenina, zejména zelenina urCend k pozivani v syrovém stavu, je vyznamnym zdrojem
mikrobiologickych rizik. Prani zeleniny, sniZujici toto riziko, pfedstavuje pti velkokapacitnim
zpracovani problém jednak z hlediska energetické a materidlové narocnosti, jednak z hlediska
mikrobiologického. Byl proveden ideovy navrh laboratorniho zafizeni na prito¢né prani
zeleniny. Na zakladé toho byla zpracovdna jeho vykresova dokumentace, podle této
dokumentace postaveno experimentalni zafizeni a provedeny jeho vychozi zkousky a
testovani vcetn¢ testovani Cistoty ochranné atmosféry mikrobialné filtrovanym vzduchem.
Zatizeni bude déle doplilovano a upravovéano dle postupné ziskavanych zkusenosti.

Studie pouZivanych detektori k identifikaci poruseni vakua u vakuové balenych
potravin a porusSeni integrity obalu u balenych potravin s absorbéry kysliku. Studie o
detektorech poruseni vakua

Vniknuti kysliku do obalu zpiisobuje aktivaci mikrofléry a nésledné mikrobiologické
poskozeni zabalené potraviny, které mize byt velmi nebezpecné, ale nemusi byt na jejim
vzhledu patrné. Prevence zasahu do integrity obalu potraviny souvisi rovnéz s problémem
ochrany potravniho fetézce pred imyslnymi trestnymi €iny. Z téchto divodii jsou vyvijena
¢idla indikujici obecné poruseni obalu, v ptipadé vakuovych obalil i poruseni vakua. Proto byl
proveden prizkum existujici literatury a patentové dokumentace, kterd se tyké ¢idel poruseni
vakua. Vyzkum byl ddle zaméfen na indikacni ¢idlo poruSeni vakua. Na zaklad¢ znacného
poctu variant bylo ziskano ¢idlo identifikace poruseni vakua vakuové balenych potravin ve
formé predepnuté pruziny o vhodné velikosti, jejiz sila je pfekondna tlakem obalu pii
vakuovém baleni. Pfi poruseni obalu a snizeni vakua dojde k rozevieni pruziny a ukéze se
identifika¢ni napis o poruseni vakua v obalu. Bylo zjisténo, Ze ¢idlo pro indikaci poruseni
vakua tohoto typu nebylo dosud patentovdno. ReSerSi zjisténd cidla jsou zalozena na
chemické reakci na ptitomnost kysliku nebo jde o mechanické ¢idlo, ur€ené pouze pro hrdla
lahvi, nikoli pro vakuové balené potraviny ve foliich.

ReSeni teplotnich poli v komofe zafizeni na o$etéovani potravin vysokym tlakem
Studium teplotnich poli

Pti oSetfeni potravin vysokym tlakem vznika jev tzv. adiabatického ohtati (u vody pfi stlaeni
na 500 MPa az o 15 °C), pfi snizeni tlaku nastava jev opacny. Pfi vydrzi na tlaku po dobu
nutnou k inaktivaci mikroorganismt dochazi k odvodu energie takto vzniklé do chladné stény
komory a do tlak ptendsejiciho média. Tento odvod tepla do okoli mlze zplsobit, Ze na konci
vydrZe na tlaku se snizi teplota potraviny natolik, Ze pfi opétovném sniZeni tlaku miZze teplota
potraviny klesnout pod teplotu mrznuti a miZze dojit k poskozeni potraviny. Nové trendy
spojuji tlakové oSetteni se Setrnym zahtfevem. Pak je dilezité, aby ve vSech mistech komory
mély potraviny pfiblizn€ stejnou a nebo znamou teplotni historii. Z uvedenych divodl je
tteba umet stanovit Casovy prubéh teploty potravin i tlakového média v riznych mistech
komory vysokotlakého zatizeni. Na zaklad¢é experimentalnich dat teplota-Cas olivového oleje
umisténé¢ho v komote vysokotlakého isostatického lisu byl ziskdn empiricky model pro
vypocet adiabatického ohiati tohoto materidlu pti libovolném casovém prabéhu tlaku a
pocatecni teploté. Byla ziskana zavislost poméru dV/(dT.cp) na pocatecni teploté a tlaku.



Z této zavislosti lze pocitat adiabatické ohfati pfi zndmém casovém prubechu tlaku pro danou
pocatecni teplotu oleje. V souvislosti sfeSenim této problematiky vznikl navrh vyuzit
rozdilného adiabatického ohtfevu oleje a vody (a potravin vodu obsahujicich) k zrovhomérnéni
teplotniho pole v komote vysokotlakého zatizeni, ktery vyustil v ptipravu a podani ptihlasky
uzitného vzoru.

Studie o novych smérech zpracovani potravin a vybér preferovanych technologii a
vhodnych modelovych potravin a ideové navrhy koncepce pilotnich zafizeni,
konstrukéni rozvahy pro zarizeni provozni velikosti

Bylo dokonceno kompendium ,,Thermophysical properties of foods — selected fruits and
vegetables®. Byla provedena jazykova a vécnd uprava kompendia, vCetné Upravy obrazki,
tabulek, seznamu literatury a obsahu. Prace byly provadény v soucinnosti s Mezinarodnim
ustavem pro chlazeni se sidlem v Pafizi, ktery vydani kompendia ¢aste¢né podpofil jazykovou
upravou a zajiSténym odbérem tiiceti vytiska.

Metody stanoveni nenasycenych mastnych kyselin (NMK) a triacylglyceroli (TAG)

v rybach. Obsah mastnych kyselin ve sladkovodnich rybach

Byla provedena literarni reSerSe o analyze triacylglycerolii a mastnych kyselin (MK), zejména
nenasycenych mastnych kyselin, ve sladkovodnich rybach. Vysledky reserSe byly vyuzity pti
stanoveni vlastnosti tukové frakce sladkovodnich ryb. Bylo provedeno stanoveni
triacylglycerolii metodou kapilarni plynové chromatografie nejprve na vybranych standardech
TAG a dale ve vSech analyzovanych tucich ze vzorkd z péti druhli ryb. Kromé vnitinosti
z kapra bylo mozno touto metodou stanovit TAG ve vSech vzorcich tuki z ryb. Odlovené
sladkovodni ryby nékolika druhti byly zpracovany na homogenaty svaloviny skizi a
vnitinostmi, z homogenatti byl extrahovan tuk, v némz byly mastné kyseliny stanoveny
metodou kapilarni plynové chromatografie s predchozi reesterifikaci na metylestery, a TAG
ptimou kapildrni plynovou chromatografii. K analyze byla pouzita nepolarni tepelné vysoce
odolné kolona, kterd déli TAG podle jejich uhlikovych ¢isel. Bylo analyzovano celkem devét
vzorkll tukl ze svaloviny a vnitfnosti péti druhti sladkovodnich ryb (kapr, okoun, karas,
tloust’, sumec). Bylo zjisténo, Ze vnitinosti z kapra, svalovina z karase a svalovina a vnitfnosti
zokouna obsahuji pfiznivé plsobici polynenasycené kyseliny C20:5 a C22:6 ve
vyznamném mnozstvi - 8, 9 a 15 % resp. z celkového mnozstvi MK.

I1.Oblast vlivu vyZivy na lidské zdravi

Vybér surovin s vysokym obsahem Zadoucich funkénich slozZek, jejich charakteristika a
zabezpeceni

Rutin

Byla provedena charakterizace zdroju rutinu - latky s pfiznivymi G¢inky na zvySeni pruznosti
cév, 1écbu obehovych problémil, ateroskler6zy a na snizeni krevniho tlaku - se zaméfenim na
pohankovou nat, v niZ je obsah rutinu zhruba stonasobné vyssi nez v obvykle vyuzivanych
nazkach. Krom¢ stanoveni obsahu rutinu byly ovéfeny také antimikrobialni vlastnosti nat¢,
které by mohly ovlivnit moZnosti jejiho pouziti. U suSené pohankové naté nebyla zjisténa
7adna inhibice ¢innosti kvasinek, jako model funk¢ni potraviny se zvySenym obsahem rutinu
byl zvolen chléb. Pohankova nat’ velmi dobfe vaze vodu a tim udrzuje chlebovou stiidku
vla€nou, jeji pouzitelnost je vSak limitovdna senzorickymi vlastnostmi (hotka chut). U
hotovych vyrobktl byla provedena senzoricka analyza, skladovaci pokus, a byly zjiStény ztraty
rutinu zptsobené pefenim. Byl vyvinut pekatsky vyrobek velmi dobrych organoleptickych
vlastnosti se zvySenym obsahem rutinu a vitaminu C. Konzumaci ¢tyi platkti tohoto chleba by



spotiebitel pfijal zhruba 20 mg rutinu a 60 mg vitaminu C. Bez vyraznych zmén
organoleptickych vlastnosti a ubytku rutinu je mozno chléb uchovat 72 hodin. Ztraty rutinu
pecenim se pohybuji kolem 60 %.

Rybi Zelatina

Zadanou funkéni slozkou n&kterych potravin je Zelatina. Jejim vhodnym, ale dosud velice
malo vyuzivanym zdrojem jsou vedlejsi produkty zpracovani ryb - klze a Supiny.
Z provedené reSerSe i1 experimentalni prace také vyplyva, Ze zelatina zryb mé nckteré
specifické vlastnosti, jimiz se odliSuje od Zelatiny savctl, ¢ehoZ je mozno vyuzit zejména pti
ptipravé funkénich, resp. dietnich potravin. Bylo orientacné vyzkouSeno nékolik postupii
izolace zelatiny z téchto zdroj - extrakce vodou pifi 120 °C (v tlakové nadob¢), alkalickd a
kyseld extrakce s naslednou lyofilizaci. Vlastnosti ziskanych Zelatin byly porovnavany
s vlastnostmi udavanymi literaturou pro klasickou Zelatinu z hovézich a veprovych kizi a
Slach. Isoelektricky bod byl stanoven metodou vypracovanou a pouzitelnou vyhradné pro rybi
zelatinu, kterd za zvySené teploty netvoii precipitat ani v isoelektrickém bodé¢. Jako dalsi
charakteristika ziskaného produktu byla stanovena jeho elektrickd pohyblivost.

Psyllium

Zadouci funkéni slozkou potravin je vlaknina, zejména jeji fermentovatelna rozpustna ast.
Jednim z jejich ptfirodnich zdroji je psyllium - obaly semen jitrocele indického. Byly
zjiStovany obchodni zdroje psyllia a provedena charakterizace ziskanych vzorka. Tyto vzorky
byly pouzity pro ptfipravu vice druhi dopliika stravy s laxativnimi ucinky, uréenych pro
vyzivu a zlepSeni Zivotnich podminek paraplegik. O tomto tématu pojednavéa nésledujici
segment této zpravy.

Vyvoj vyrobkii zamérenych na skupiny pacientii s celiakii, fenylketonurii a paraplegiky

Napoje s obsahem psyllia, dopliiky stravy

Na zdkladé provedenych experimentli byl navrzen instantni, za studena rozpustny napoj
s psylliem ve variantach jak Cisté ptirodni, tak ochucené kyselinou citronovou a slazené bud’
sacharozou, fruktézou nebo aspartamem. Pro ptipravu ptirodniho napoje byla pouzita smés
psyllia se suSenou rakytnikovou $tdvou obsahujici syrovatku. Rakytnikova Stava vnasi do
ptipravku ptirodni antioxidanty, nenasycené mastné kyseliny a rostlinné steroly. Jako dopliky
stravy byly navrzeny praSkové smési na bazi susené¢ho psyllia a ovocnych praski.

Skladovani bezlepkového chleba

V roce 2004 byla v ramci této aktivity vénovana pozornost dob¢ a zplisobu skladovani.
Bezlepkové pekarenské vyrobky, diky svému sloZeni, rychleji vysychaji a mivaji drobivéjsi
strukturu. Dostupnost hotovych vyrobkti pro pacienty s celiakii, zijici mimo velké4 centra, je
Spatna, takZe jsou nuceni tyto vyrobky dlouhodobé skladovat. V pokusech byly bezlepkovy
chléb a pecivo skladovany pfi teploté mistnosti, v chladnicce pti 8 °C a v mrazicim pultu pii -
18 °C, s ulozenim vriznych typech obali — sackli z mikrotenu, polyethylenu a
polypropylenu. Pfi pokusech byly sledovany zmény vlastnosti téchto vyrobkil ve vztahu
k jejich ptijatelnosti spottebitelem, zdravotni, zejména mikrobiologické bezpecnosti, a dalSim
kritériim. Bylo pouzito senzorické, analytické a mikrobiologické hodnoceni. Byly nalezeny
optimalni podminky a limity pro uchovu bezlepkového peciva v domicnosti za riznych
teplot. V ramci limit existovaly senzorické rozdily mezi jednotlivymi postupy, z hlediska
hygienického vSechny zkousené postupy vyhovovaly. Déle byly provadény pokusy
s fortifikaci bezlepkového peciva kyselinou listovou a vliv tohoto pfidavku na zménu



vlastnosti fortifikovaného peciva. V oblasti vyvoje potravin pro paraplegiky byla vénovéna
pozornost moznostem vyuziti psyllia do napoji a doplika stravy.

Ziskani prehledu o potravinarskych surovinach péstovanych v systému ekologického
zemédélstvi; ziskani informaci o potiebach populace z hlediska poZzadavku na pohotové
potraviny; ziskani informaci pro pripravu regionalnich specialit

Byl vypracovéan piehled o potravindfskych surovinach péstovanych v systému ekologického
zemedélstvi. Soucésti pfehledu jsou nutriéni, mikrobiologické a fyzikdlni charakteristiky
surovin a popis dosavadnich zplsobil vyuziti téchto surovin. Byly uskute¢nény konsultace
tykajici se pozadavkll na pohotové potraviny.

Probiotika — identifikace a vyhodnoceni sbirkovych kultur jako vhodnych probiotik
Kmen 107 (ptivodem sbirka Lactoflora) oznaceny jako Bifidobacterium bifidum, udrzovany
ve sbirce VUPP, byl rozo¢kovan. Opakovanym okovanim na MRS agar a MRS agar s 1 %
mléka byly vybrany jednotlivé izolaty na zdkladé¢ morfologie kolonii. Byly vybirdny kolonie
v kombinacich prithledné nebo bilé kolonie, o priméru 1 nebo 2 mm, a podle schopnosti
vytvaret zdkal kolem kolonie na médiu s mlékem - znakem proteolytické aktivity. Z nich byly
vybrany kolonie s nejlepSim ristem. Pét perspektivnich subklonil bylo pfeockovano do mléka
a dale pasazovano téz v mléce. Kmeny byly testovany z hlediska jejich citlivosti na Zlucové
kyseliny a startovni pH kultivace. Déle byla u téchto kment stanovena proteolytickd aktivita
pomoci nové zavedené metody pomoci OPA ¢inidla. V zavére¢ném hodnoceni z postupné
vybiranych kment byl izolat 3B shleddn rezistentni vii¢i testovanym koncentracim (0; 0.2;
0.4; 0.8; 1.6 %) zlucovych kyselin za obou podminek provadéni pokusu. Pii kultivaci
s glukosou se jako rezistentni jevily téz izolaty 4A a 1B. Ostatni izolaty se jevily jako citlivé,
zejména 3A a 2B. Pii kultivaci s laktosou se jako resistentni projevily izolaty 3B, 1A, 1B a
3A, naopak jako citlivé 2B a 5A. Soubezné testovany nové objednany sbirkovy kmen 107 se
ve zminovanych testech jevil jako citlivy vic¢i ptsobeni Zluovych kyselin. Vysledky byly
potvrzeny téz métenim zmény pH media jako miry produkce primarnich kyselych metaboliti.
Nizké startovni pH kultivace mélo za nasledek snizeni rastové rychlosti pro vSechny
testované kmeny. Nejlépe tomuto stresu odolavaly izolaty 1B a 3A (glukosa) a izolaty 1B, 3B
a 2B (laktosa).

Prebiotika — vliv riiznych forem zpracovani surovin a jejich analyza

Extrakce p-glukanii z obili v ultrazvukové lazni

Byl zkouméan postup isolace B-glukanti z vychoziho materidlu (otrub) extrakci v ultrazvukové
lazni s volitelnou frekvenci a intenzitou kmitani. Byl sledovan vliv frekvence, intenzity
a teploty pii standardni dob¢ extrakce. Efektivita extrakce byla hodnocena gravimetricky jako
mnozstvi vymrazené¢ho sedimentu. Nejvétsi vytézek B-glukanli byl ziskan pfi kombinaci
teploty 52 °C, 100 % vykonu a frekvence 25 kHz (4,70 %). Frekvence 25 kHz se na zaklad¢
provedenych méfeni jevi pro extrakci dvojnasobné u¢inngjsi nez frekvence 45 kHz. Vysledky
ukazuji, ze vyuziti ultrazvuku pro extrakci B-glukaniti z odpadovych material zpracovani
obili je perspektivni a bude déle rozvijeno.



2. PROJEKTY MZE

Diverzita opomijenych obilovin a pseudoobilovin a jeji vyuZiti v setrvalém zemédélstvi a
zdravé vyzivé

QDO0057

Odpovedny resitel: Ing. Dana Gabrovska

Anotace: Cilem feSeni projektu bylo rozsitit diverzitu péstovanych plodin a doporucit jejich
vhodné vyuziti. Pfedmétem teSeni byly opomijené druhy ceredlii (pluchaté pSenice —
jednozrnka, dvouzrnka, Spalda, bezpluché formy jeCmene a ovsa — nahy jeCmen a nahy oves;
dvouleté zito — kfibice, prosa — proso seté, bér) a pseudoceredlie (pohanka). Pozornost byla
soustfedéna na hledani zplisobu jejich vyuziti pro rozsifeni sortimentu dietnich a zdravych
vyrobkil. Hodnoceny byly dilezité agronomické a morfologické znaky a fenologické faze,
vybrané genotypy budou testovany na odolnost viici abiotickym stresim. U vSech druht byla
pozornost soustifedéna na nutricni kvalitu a také na moznost vyuziti kvality nakli¢enych
semen pro tvorbu novych vyrobkii.

Reseni 2004 (zavéreény rok ikolu): V priabshu roku 2004 bylo v ramei feSeného projektu
provedeno nutri¢ni hodnoceni klicenych semen ovsa bezpluchého (Avena nuda L.) a
pluchatého (Avena sativa L.). Kli¢eni bylo provedeno ve Vyzkumném tstavu rostlinné
vyroby a hodnoceni na pracovisti VUPP. Hodnoceno bylo zékladni sloZeni, obsah vitamind,
mineralnich latek a spektrum aminokyselin. Vysledky byly publikovany formou posteru na
kongresu ,,CHEMICAL REACTIONS IN FOOD V*, konaného ve dnech 29.9. — 1.10.2004
v Praze. Soucasti dal$i aktivity bylo zhodnoceni nutri¢niho sloZzeni nasledujicich vyrobki:
sojové vlocky, ryzové vlocky, pSenicné otruby, kuskus, Cervena cocka loupand, téstoviny
bezvajecné psSenicné, téstoviny bezvajecné Spaldové, téstoviny bezvajecné jecné a téstoviny
bezvaje¢né pSenicné se spirulinou. U vyrobkl byl stanoven obsah bilkovin, tukt, sacharid
a energeticka hodnota.

Cilené systémy vyzivy v intenzivnim chovu skotu

QDO0176

Odpovedny resitel: Ing. Milan Houska, CSc.

Anotace: Cilem bylo zjistit vek skotu, vhodny pro zatazeni definovaného konzervovaného
objemného krmiva do krmné déavky, sledovani preference, a zjisténi, zda zatrazeni takového
krmiva ovlivni kvalitu masa. DalS$im cilem bylo nalezeni kritického bodu, kdy kvalita masa
jesté odpovidd pozadavkiim jakosti na teleci maso. Byly stanoveny nutri¢ni, technologické
a senzorické vlastnosti masa telat v zavislosti na typu krmné davky. S pouzitim modernich
instrumentalnich metod bylo zjisténo slozeni volnych mastnych kyselin v intramuskularnim
tuku a obsah cholesterolu. Byly stanoveny obvyklé¢ jakostni ukazatele (obsah susiny, tuku, N-
latek, svalovych bilkovin, vaziva, vitaminii, aminokyselin, pH, barva masa, ztrita masné
Stavy, vaznost masa a jeho textura).

ReSeni 2004 (zavére¢ny rok iikolu): Predmétem vyzkumu svéfeného VUPP bylo zjistovani
kvalitativnich parametra teleciho masa (svalu Longissimus dorsi) ze zvitat cilené krmenych.
Byly sledovany 3 skupiny telat, z nichz 1. skupina dostavala s krmivem ptidavek selenu, 2.
nedostavala zadny selen a 3. méla vkrmivu obsazen ptidavek selenu a vitaminu E (o-
tokoferolu). Cilem prace bylo zjistit, zda se lisi jakost teleciho masa vlivem rozdilného obsahu
selenu a vitaminu E v krmivu. M¢fila se kiehkost syrového a vareného masa, barva syrového
masa a obsah vitaminu E v mase. Statistickymi metodami (analyza rozptylu a Studentlv t-
test) bylo zjiSténo, ze parametry kiehkosti a barvy se liSily u jednotlivych kust zvitat uz
v ramci jednotlivych skupin. Z tohoto diivodu byl proveden Grubbsiv test u vSech parametri
pro vylouceni odlehlych vzorkl v ramci kazdé skupiny zvifat. Sledovani pfitomnosti a vlivu
vitaminu E nevedlo k prikaznym zavéram, vysledky pouzitych statistickych metod



vypovidaly odlisné. Vysledky korelaci méfenych parametriit mechanickych vlastnosti, barvy a
obsahu vitaminu E s pordzkovou hmotnosti vzorkovanych kusii prokazaly, ze zavislosti Fpx,
deformace a barevnostni soufadnice a*b* jsou statisticky prikazné. U vatenych vzorka
nekoreloval zadny z parametrt kiehkosti s porazkovou hmotnosti. Pro jednotlivé parametry
byly vypocitany skupinové priméery, ¢imz doSlo k potlaceni rozdild vzorkli v ramci
jednotlivych skupin. Ani pii pouziti skupinovych primérti nebyly prokazany statisticky
vyznamné zmény parametri mezi jednotlivymi skupinami. Vyjimkou byl statisticky
vyznamny rozdil mezi 1. a 2. skupinou vzorkd pro parametr Fy,x. Maso 2. skupiny telat (bez
ptidavku selenu a vitaminu E) bylo oproti 1. a 3. skupiné¢ nejméné kiehké. Zavérem lze
konstatovat, ze ptidavek selenu a vitaminu E do krmnych déavek telat mé prokazatelny vliv na
kiehkost masa. Po uvafeni je maso telat krmenych standardné (tj. bez pfidavku selenu a
vitaminu E) mén¢ kiehké.

Vyzkum a vyvoj nutri¢né definovanych potravin pro skupiny obyvatelstva se
zménénymi naroky na vyzivu

QDO0179

Odpovedny resitel: Ing. Marie Holasova

Anotace: Projekt byl zaméfen na vyzkum a vyvoj vyrobkii pro skupiny populace se
specifickymi dietnimi pozadavky. Byl vyvinut kysany mléény vyrobek se zvySenym obsahem
kyseliny listové. Pro stanoveni kyseliny listové a folatd v mléénych vyrobcich byla
vypracovana metoda HPLC. Byly vyvinuty vyrobky se snizenym obsahem bilkovin a se
snizenym obsahem fosfatli pro pacienty s rendlni insuficienci a vyrobek se snizenym obsahem
fenlylalaninu pro nemocné fenlyketonurii.

ReSeni 2004 (zavéreény rok ikolu): Metoda pro stanoveni 5-methyltetrahydrofolatu
(5-MTHF) v mléénych vyrobcich byla doplnéna o postup pro testovani uc¢innosti konjugazy.
Na zékladé¢ vysledkti minulych let feSeni byly pro findlni kysany mlécny vyrobek se
zvySenym obsahem folath zvoleny nasledujici podminky vyroby: substrat - pasterované
mléko, inokulace - Streptococcus thermophilus 144, Propionibacterium freudenreichii subsp.
shermanii 160 a smetanovy zakys Sl3o, teplota fermentace 37 °C, doba fermentace 12 hod.
Zjistény narast 5-MTHF ve vztahu k pasterovanému mléku ¢inil 3,42-4,43 pug 5S-MTHF/100 g
s primérnou hodnotou 4,03 +0,44 ng/100 g. Obsah 5-MTHF ve findlnim vyrobku lze navysit
ptidavkem vhodné ovocné slozky. Obsah 5-MTHF v jedenécti analyzovanych komer¢nich
slozkéch na bazi rizného ovoce byl 0,17-9,11 pg/100 g, pricemz nejvyssi obsah byl nalezen u
jahodové slozky. Analyzou sedmi odrid Cerstvych jahod bylo zjisténo, ze jak odriida, tak i
stupeni zralosti mize ovlivnit obsah 5-MTHF v ovocné slozce. Stabilita 5S-MTHF ve finalnim
vyrobku s ptidavkem 17 % jahodové slozky je velmi dobra, ztraty béhem dvou tydnii
skladovani pti 8 °C neptesdhly 10 %. Findlni produkt byl hodnocen z hlediska zakladniho
slozeni. Senzorické hodnoceni provedené kvantitativni deskriptivni analyzou prokazalo
dobrou akceptovatelnost vyrobkl. Ochuceni jahodovou slozkou se projevilo pozitivné i
v senzorické jakosti vyrobku. Vysledky mikrobiologickych rozborti ukazuji, Ze pocty
mléénych laktokokil i propionovych bakterii jsou na velmi dobré denzité. Kontaminace (CB a
kvasinky) nebyla prokazana. Pozornost byla zaméfena na vyuziti syrovatky, kterd ve srovnani
s mlékem mé vhodnéjsi pomér fenylalanin/bilkovina. Pomér obsahu fenylalaninu a bilkovin
se u testovanych syrovatek pohyboval mezi 24,4 - 31,6 mg/1 g bilkovin. S vyuzitim tekuté
a susené¢ syrovatky jako hlavni suroviny a soucasnou aplikaci maltodextrinu, rostlinného
oleje, sacharidl, emulgatoru, stabilizatoru, dopliku vitaminti a regulatoru kyselosti byly
ptipraveny modelové vzorky, které byly hodnoceny senzoricky a analyzovany z hlediska
obsahu fenylalaninu. VSechny varianty modelovych vzorkli spliovaly svym obsahem
fenylalaninu pozadavek na ,potraviny se snizenym obsahem fenylalaninu® stanoveny
Vyhlaskou ¢. 54/2004 Sb. o potravinach urcenych pro zvlastni vyzivu (obsah fenylalaninu



pod hodnotou 20 mg/100 ml népoje ve stavu uréeném ke spotieb¢). Vyvinuté preparaty
obsahuji 17,4-18,0 mg/100 ml napoje. Na zaklad¢ senzorického hodnoceni byly zvoleny
a zpracovany dv¢ receptury a technologické postupy vychazejici z tekuté, pfipadné suSené
syrovatky.

Vliv distribuce velikosti Skrobovych zrn na technologickou kvalitu je¢émene

QD1005

Odpovedny resitel: Ing. Ivan Bohacenko, CSc.

Anotace:Technologicka kvalita jeCmene je zavislad na slozeni a struktufe obilky, predev§im
Skrobového endospermu. Hlavni sloZzkou endospermu je¢mene je Skrob v podob¢é malych
a velkych skrobovych zrn. Obecné se konstatuje, ze velka Skrobova zrna (A) tvoti 10 % a
mala (B) 90 % z celkového poctu skrobovych zrn v endospermu. Mald skrobové zrna jsou
pevné zasazena v proteinové matrix a jsou degradovdna pouze povrchovou erozi. Velka
Skrobova zrna jsou degradovana enzymaticky. Uvadi se, ze asi 50 % malych skrobovych zrn
neni prevedeno do rozpustné formy. Navrzeny projekt poskytuje na piikladu odriid jeCmene
informace o vlivu odrtdy, prostiedi (péstebniho mista) a ro¢niku na distribuci velikostnich
frakci Skrobovych zrn. Distribuce Skrobovych zrn bude dana do souvislosti s technologickymi
(sladatfskymi) parametry. Cilem metody je téZ vypracovani metody a zafizeni pro stanoveni
distribuce velikosti Skrobovych zrn ptistupné podnikovym laboratofim.

ReSeni 2004: Ve 36 vzorcich ozimého a jarniho je¢mene ze sklizné 2003 byl stanoven obsah
A a B Skrobu LALLS. Pokud se tyka vlivu distribuce velikosti Skrobovych zrn v je¢meni na
technologické aspekty vyroby piva, byl experimentdlné (poloprovozné) prokézan zcela
opacny vliv obsahu B Skrobu nez se dosud obecné predpokladalo. Bylo zjisténo, Ze odridy
s vétsim podilem B Skrobu zcukiuji rychleji, ¢irost meziproduktl (sladina, mladina) je vétsi
a taktéz u nich bylo dosahovéano vyrazné menSich ztrat extraktu.

Analyza glutenu a sledovani kvality bezlepkovych potravin a surovin

QD1023

Odpovedny resitel: Ing. Dana Gabrovska

Anotace: Cilem projektu bylo zahdajit disledné sledovani kvality bezlepkovych surovin
a potravin a vytvofit podminky pro komplexni feSeni problematiky bezlepkové diety.
V pribéhu feseni byly zavedeny metody na stanoveni glutenu metodami HPLC a MALDI-
TOF MS, které slouZzi jako srovnavaci a doplilujici metody k imunoenzymatickym metodam.
Byla vyvinuta ¢eskd ELISA souprava na stanoveni glutenu. Na celé fadé c¢eskych vyrobkl
urcenych pro bezlepkovou dietu byly otestovany komeréné doddvané ELISA soupravy se
soupravou vyvinutou ¢eskymi odborniky. Byla vytvofena databaze bezlepkovych surovin
a potravin, kde jsou uvedeny stanovené hodnoty glutenu a dal$i nezbytné informace. Tato
databaze byla zpfistupnéna na Internetu.

ReSeni 2004 (zivéreény rok iikolu): Price na projektu pokradovala podle planu. Ctyfmi
laboratofemi byl v souboru dvaceti bezlepkovych potravin stanoven obsah gliadinu za pouziti
dvou ELISA souprav (Gliadin ELISA kit a Ridascreen Gliadin). Tyto bezlepkové vyrobky
byly zatazeny do databdze. Na fesitelském pracovisti VUPP bylo analyzovano dal§ich 63
vzorkll bezlepkovych potravin. Tyto vyrobky byly také zatazeny do databaze. Databaze
bezlepkovych potravin testovanych v rdmci projektu byla také zvefejnéna na internetovych
strankach VUPP. Byl zorganizovan mezindrodni kruhovy test vyvinuté ELISA soupravy.
Bylo provedeno testovani soupravy RIDA QUICK Gliadin pro rychlou detekci gliadinu.
Regitelé projektu se zucastnili étyf setkani vénovanych problematice bezlepkové diety a
celiakie. V dubnu se jednalo o Celostatni setkani celiaki potadané Sdruzenim celiakii CR.
V cervenci a v listopadu to byla setkdni pofadand Poradenskym centrem pro bezlepkovou
dietu a celiakii. V listopadu probéhlo také setkdni organizované Asociaci rodictu a pratel



zdravotné postizenych déti - Klubem celiakie Brno. Na tfech z téchto setkani byl pfednesen
ptispévek vénovany problematice feSeného projektu. Byla uzaviena otazka vypracovani
normy pro stanoveni obsahu glutenu v potravinach. Byla dokoncena kapitola vénovana
analytickym moznostem metody MALDI-TOF MS pro stanoveni obsahu gliadinu a
odpovidajicich prolaminii. Resitelky projektu Ing. Blanka Rubinovéa a prof. MUDr. Helena
Tlaskalova, DrSc. se staly clenkami Expertni skupiny ministerstva zdravotnictvi pro
celiakdlni sprue. Vyzkumny tstav potravinaisky a Sdruzeni celiakii CR se staly organizatory
setkani mezinarodni pracovni skupiny — 19" Meeting ,,Working Group on Prolamin Analysis
and Toxicity* ve dnech 30.9. - 3.10.2004).

Vyuziti jableénych vyliskii v potravinarstvi

QE1025

Odpovedny resitel: Karel Kyhos

Anotace: Projekt ptinesl know-how na zpracovani vyliskd z kontinualniho zptsobu lisovani,
umoziujici vytézit potravinaisky vyuzitelny polotovar z materidlu, pro ktery dosud nebylo
lepsi vyuziti nez kompostovani. Pfedmétem feSeni byl i zplisob uchovani polotovaru pro
pozdéjsi vyuziti v potravinaiské vyrob¢. V ramci projektu byly navrZzeny a ovéfeny i nasledné
technologie a receptury pro potravindiské vyrobky, zalozené na vyuziti tohoto polotovaru,
véetné vyrobkll uréenych pro skupiny obyvatel se specifickymi naroky na vyzivu (bezlepkova
dieta apod.) a vyrobkil s vy$§im obsahem vlakniny.

ReSeni 2004 (zavéreény rok tikolu): V roce 2004 bylo pfedmétem feseni projektu tésto na
chléb s podilem vyliskové pasty 100 % (vztazeno na podil mouky). Nad ramec planované
aktivity byla ovéfeno vyuziti vyliskové pasty ve vyrobku z pufovaného obili a jako ptisady do
ptilohy pokrmt. Déle byly zpracovany a podany navrhy na pravni ochranu duSevniho
vlastnictvi k postupu vyroby vyliskové pasty, k pasirovacimu zafizeni a k postupu vyroby
tésta na knedliky s ptidavkem vyliskové pasty.

Nové technologické zpracovani vajecné suroviny

QD1026

Odpovedny resitel: Ing. Milan Houska, CSc.

Anotace: Byla feSena technologie a technika Setrné pasterace a podstatného zlepSeni kvality
suSené¢ho vaje¢ného bilku metodou intenzivni homogenizace pii pouziti teplot v rozsahu
120 — 130 °C. Proces vede k dokonalé sterilit¢ produktu pii soucasném zlepSeni jeho
Slehatelnosti, chuti a vling, a zvySeni pevnosti gelu obnoveného bilku. K feseni problematiky
cholesterolu a tuku v Zloutcich byla testovana metoda extrakce pomoci vhodného extrakéniho
¢inidla pfimo z tekutého produktu. Byl uc¢inén pokus sloucit uzavieny cyklus extrakce se
suSenim a pasteraci do jedné operace v jednom zafizeni. Vysledkem je suSeny produkt
s podstatné niz§im obsahem cholesterolu a tukli. Bylo testovdno zapracovani nahradniho,
rostlinného tuku do extrahovaného Zloutku.

ReSeni 2004 (zavéreény rok tikolu): Byla provedena tprava extrakéni aparatury a ovéfena
jeji vyrazné lepsi funkce ve smyslu odstranéni cholesterolu. Pulza¢ni michéni dérovanym
pistem bylo nahrazeno rota¢nim michadlem, schopnym docilit vznos ¢astic extrahovaného
zloutku. Z vysledkli pokust je patrné, Ze upravy aparatury se osvéd¢ily. Zejména novy zptsob
michani extrakéni nadoby a zachycovani tuhé faze zvySil vytéZnost extrakce oproti
pulzaénimu michdni dérovanym pistem. Pfi opakovanych pokusech extrakce, kdy byly
zachovavany pokud mozno stejné podminky, byl sledovan vliv poctu extrakei na slozeni a
obsah cholesterolu v tuhé fazi, tvofené prevazné bilkovinou a zbylym tukem. Bylo zjiSténo, Ze
optimdlni pro odstranéni cholesterolu z bilkoviny jsou c¢tyfi extrakce. Pii péti extrakcich
dochazi sice k dal§i zméné obsahu cholesterolu v extrahovaném Zloutku, avSak dojde jen ke
zvySeni z 90 na 99 % ubytku. I pti tfech extrakcich bylo dosazeno podstatného snizeni obsahu



cholesterolu o 76 % vychoziho obsahu v nativnim Zzloutku. Podstatné je téz, Ze tohoto
vysledku bylo dosazeno z nativniho Zloutku. Tedy doslo k odstranéni cholesterolu i vody v
jedné operaci. Pokusy o vyuziti extrahovaného zloutku s ndhradnim rostlinnym tukem
vyustily v aplikaci do vaje¢ného krému typu majonézy a do pekatského vyrobku typu piskot
s podstatné snizenym obsahem cholesterolu. Rovnéz byly podniknuty kroky k ochrané
duSevniho vlastnictvi vybranych vysledki. Byl udélen patent na metodu sterilizace suSenych
vajecnych bilkl a uzitny vzor na zatizeni k provadéni této metody.

Analytické metody pro rozsifeni moznosti prikazu falSovani (autenticity) vybranych
potravinarskych komodit

QCI111

Odpovedny resitel: Ing. Ivan Bohacenko, CSc.

Anotace: Vypracovat soubor analytickych metod pro prikaz falSovani ¢okolad, kozich a
ovCich syrt ptfidavkem kravského mléka a masnych vyrobkli ptridavkem rostlinnych
materiali. Metody pro prikaz ozéfeni potravin.

ReSeni 2004: Byla implementovana a validovana screeningova metoda dle Younga pro
prikaz a vysi ptfidavku CBE (Cocoa Butter Equivalent) do mléénych ¢okolad. Touto metodou
bylo testovano 11 tuzemskych a zahrani¢nich mlécnych cokoladd, pficemz 10 vzorki
vyhovovalo pozadavkiim vyhlasky MZe ¢. 76/2003 a 1 zahrani¢ni nikoli. Na vzorcich
brambor a manga byla ovéfena moznost prikazu ozafeni ovoce a zeleniny na zakladé¢
stanoveni volného o-tyrosinu metodou HPLC s elektrochemickou detekci. Na zakladé
dosazenych vysledkil 1ze ucinit zavér, Zze vyuziti této metody pro prikaz ozéfeni ovoce a
zeleniny bude dosti problematické, predevsim z diivodu obtizné detekce stopovych mnozstvi
volného o-tyrosinu a nutnosti dokonalého preciSténi vzorku od dalSich latek, poskytujicich
signal pfi elektrochemické detekci. Byla vypracovana kvalitativni metoda pro prikaz
nedeklarovaného ptridavku rostlinnych aditiv do masnych vyrobkidl pomoci stanoveni sterold.
V zavislosti na typu pouzitého aditiva lze identifikovat minimdlni ptidavek 4 % sojové
mouky, 10 % pSeni¢né mouky, 2 % lepku a 30 % s6jového bilkovinného koncentratu, resp.
40 % izolatu. Z uvedeného je zfejmé, ze metoda by mohla mit pouze omezené pouziti a to pro
laciné mekké uzeniny, kde lze ocekdvat vysoké pridavky pSeni¢né ¢i sdéjové mouky nebo
pSeni¢ného lepku. Byl vypracovan standardni operacni postup PCR metody pro prikaz
falSovani ov€ich a kozich syrt ptidavkem kravského mléka s detekénim limitem 1 % piidavku
kravského mléka. Touto metodou bylo analyzovano 17 vzorkl kozich syrt a 7 vzorkl ovéich
syrtt zakoupenych v trzni siti.

Vybér a hodnoceni syrarskych kultur z hlediska novych parametrii pro zajisténi kvality
a zdravotni nezavadnosti tvrdych syri

QF3284

Odpovedny resitel: RNDr. Viadimir Erban, CSc.

Anotace: Cilem tohoto projektu, jehoz feSeni je pldnovano na léta 2003-2006, je ovéteni
a ptipadné zptesnéni fyzikalnich parametrii kritického bodu vyroby vysokodohiivanych syrii
(navrzeného v projektu EP9384, konciciho v roce 2002) na zaklad€ porovnavani fyzikalné
biologickych charakteristik a stanoveni fyziologickych charakteristik vybranych z vhodnych
syrafskych sbirkovych kultur na zékladé fyzikéalnich parametri zjisténych ve vySe zminéném
projektu.

Reseni 2004: Byly hodnoceny &eské, francouzské, némecké a $vycarské vysokodohtivané
syry podle vybranych kritérii, umoziujicich jejich vzdjemné srovnani. Na zaklad¢ fyzikalnich,
biochemickych a mikrobiologickych rozborG syri vztazenych k celkovym senzorickym
hodnocenim syrt byly sledovany relace jednotlivych parametrti. Jako nejlepsi byly hodnoceny
Svycarské syry, syry tuzemské a némecké byly hodnoceny pfiblizn€ stejné. Syry



francouzského piivodu hodnoceni uzaviraly. Na zaklad¢ zjisténych nalezil je mozné tvrdit, ze
Ceské syry svymi charakteristikami nevybocuji z evropského standardu. Pro zptesnéni
parametr kritického bodu vyroby vysokodohiivanych syrt je dilezité znat charakteristiky
jejich mikroflory. Proto byla v roce 2004 vénovana pozornost souboru kmeni Streptococcus
thermophilus. Nejprve byl testovan na rezistenci k NaCl pti 42 °C. Na zdklad¢ vysledkt testu
bylo vybrano devét kmenti k podrobnéjsi analyze. Tyto kmeny byly dale srovndny na zakladé¢
bodového hodnoceni vztazeného ke schopnosti riistu a produkce kyselin neSokovanych a
tepelné Sokovanych kmend za vySSich koncentraci soli pfi rGznych teplotach kultivace.
Pomoci téchto Udaji byly definovany charakteristiky a vytvofeno pofadi pro jednotlivé
kmeny. Toto potadi pak bylo konfrontovano s potfadim podle proteolytické aktivity, nebot’ ta
se jevi pro vyrobu ementdlskych syrti jako velmi vyznamnd, i kdyz relativni proteolyticka
aktivita Streptococcus thermophilus je celkové nizka vzhledem k jinym syrarskym kulturam.

Aplikace modernich trendi vyuziti pfebyte¢né syrovatky v mlékarenském provozu
QF3285

Odpovedny resitel: Ing. Milos Beran

Anotace: Poslanim tohoto projektu, jehoz feSeni je planovano na léta 2003-2006, je
optimalizace odpadového hospodaistvi mlékarenského provozu. Zhodnocenim piebytecné
syrovatky jako cenné suroviny pro nové vyrobky bude kromé nezanedbatelného finan¢niho
efektu dosazeno i vyznamného snizeni zatéze zivotniho prostfedi. Oblasti vyuZiti pfebytecné
syrovatky zahrnuji vyrobu rlznych potravinovych doplikti, kvasni¢éné biomasy, etanolu
a specialniho alkoholického, pivu podobného napoje.

ReSeni 2004: Byl navrzen a poloprovozné ovéfen postup anaerobniho zkvaSovani sladké
syrovatky na etanol s pouzitim kvasnicného kmene Fabospora fragillis nebo Kluyveromyces
lactis s dobrou vytéznosti a produktivitou. Déle byl navrzen dvoustupfiovy fermentacni
postup pro vyrobu hodnotného krmného ¢i potravinového doplitku ze sladké syrovatky, kdy je
etanol pfitomny v anaerobné prokvaseném médiu vyuzit ve druhém fermenta¢nim stupni pro
produkci kvasni¢né biomasy jeho aerobni asimilaci. MiZze byt pouzita stejnd kvasni¢na
biomasa jako pfi anaerobni etanolové fermentaci, nebo jiny kvasni¢ny kmen. Ziskana biomasa
obsahuje zbytek syrovatkovych bilkovin a muize byt fortifikovana rliznymi esencidlnimi
stopovymi prvky ¢i biologicky aktivnimi latkami. Byla vypracovana metodika stanoveni
jednotlivych  syrovatkovych  bilkovin ~ kombinujici  chromatografické metody s
imunologickymi testy ELISA, poskytujici nastroj pro posuzovani zmén bilkovin vlivem
technologického opracovani, jako je napf. jejich agregace a denatura¢ni zmény.

Perspektivni sméry prumyslového vyuZiti odpadni plisiové biomasy z
biotechnologickych provozi

QF3286

Odpovedny resitel: Ing. Milos Beran

Anotace: Cilem tohoto projektu, jehoz feSeni je planovano na 1éta 2003-2006, je optimalizace
odpadového hospodarstvi biotechnologickych provozl produkujicich velké mnozstvi odpadni
plisiiové myceliarni biomasy. Zhodnocenim odpadnich plistovych mycelii Aspergillus niger
a Penicillium oxalicum jako cenné suroviny pro nové vyrobky bude kromé nezanedbatelné¢ho
finanéniho efektu dosazeno 1 vyznamného sniZeni zatéze Zzivotniho prostfedi. Oblasti
pramyslového vyuziti odpadniho mycelia a jeho derivati zahrnuji zeméd¢lstvi, zdravotnictvi,
potravinaistvi, farmaceuticky a kosmeticky primysl a dekontaminaci zivotniho prostiedi.
Zvlastni pozornost bude vénovana izolaci a moznostem uplatnéni chitinu a chitosanu, cennym
polysacharidim bunéénych stén téchto plisnovych kmend.

ReSeni 2004: Byl navrzen a poloprovozné ovéien ekonomicky rentabilni postup vyroby
chitosanu kombinovanou alkalickou a kyselou extrakeci priimyslovych plisnovych mycelii



Aspergillus niger a Penicillium oxalicum. Vyrobeny plisnovy chitosan byl charakterizovan
fyzikdlné — chemickymi metodami a aplikovan do nékolika vyvojovych vyrobkd -—
biologického lepidla tkéni, potravinového doplitku, kompozitni kolagen — chitosanové pénové
struktury a kompozitnich nanovldken ve smési s polyvinylalkoholem. Vyvojové vyrobky
budou déle testovany s perspektivou jejich vyuziti jako biomaterialy pro medicinské vyuziti.
Potravinovy doplnék je testovan klinickym pokusem na specializovanych pracovistich.

Funkéni potraviny ze zeleniny a ovoce a dalSich zemédélskych produkti vyrobené za
pouZiti vysokotlakého oSetieni

QF 3287

Odpovedny resitel: Ing. Milan Houska, CSc.

Anotace: Cilem projektu je vyvinout zeleninové a ovocné §tavy spolu s klicenymi
lusténinami a semeny s vyuzitim vysokotlaké pasterace produktl, ktera zachovava nutri¢né a
zdravotné vyznamné latky.

ReSeni 2004: Byla provedena pokusni vyroba brokolicové 3tavy v pramyslovych
podminkach, ovéreni jeji zdravotni nezdvadnosti, posouzeni jeji spotfeby, obliby a jejiho
potencidlniho vlivu na zdravotni stav konzumentl. Soucasné byl sledovan vliv konzumace
brokolicové §tavy na laboratorni potkany, kterym byly injikovany buniky lymfomu. Kromé
vySe uvedenych praci byla stanovena baroinaktiva¢ni data pro vybrany kmen mikroorganismu
Lactobacillus plantarum, ockovany ve velké koncentraci do jable¢no-brokolicové $tavy a
byla také ovéfena moznost pouzivat misto brokolicové stavy jemny brokolicovy homogenat.
Rovnéz byla provedena bilance denniho ptfivodu glukosinolati jable¢no-brokolicovou §tdvou
pfi jeji potencidlni konzumaci 500 ml denné. Byly vyvinuty a odzkouSeny receptury
smésnych ovocno-zeleninovych $t'av na bazi mrkev-jablko-citron, Cervend fepa-jablko-citron-
pomeran¢. Tyto S$tavy byly podrobeny analyzdm a uspé€Snému posouzeni zdravotni
nezdvadnosti. Dale byly pfipraveny CEtyfi druhy jednodruhovych §tav z kiizatych rostlin
(brokolice, Gervené zeli, kvétak, rtzitkova kapusta). Stavy byly piipraveny ve tiech
variantach - tlakovand, mrazena a tepeln¢ pasterovana. U téchto $tav ve vSech tpravach byly
provedeny analyzy obsahu tézkych kovil, obsahu vitaminu C, celkovych polyfenold,
sulforafanu (pouze u brokolicové §t'avy), fenolickych kyselin a rutinu. Rovnéz byla provedena
mikrobidlni analyza v prubéhu skladovani $tav. Dale byly provedeny analyzy
antimutagenicity a porovnan vliv zplisobl stabilizace (tepelné pasterace, tlakové pasterace a
mrazeni). Z vysledki mikrobiologického hodnoceni vyplyva, Ze jednodruhové stavy jsou
stabilni po dobu 4 tydni pti uchovani v chladu. Stavy v upravé zmrazené maji positivni nebo
siln€ positivni inhibici mutagenu, $tavy tlakované slabé positivni nebo positivni inhibici,
Stavy tepelné pasterované zpravidla nulovou nebo slabé positivni inhibici. U kli¢enych semen
CoCky (tato tématika feSena pievazné na spolufesitelském pracovisti VSCHT Praha) byl
sledovan pokles obsahu a-galaktosidli v zavislosti na dobé kli¢eni - obsah klesa az na 25 %
puvodni hodnoty. Soucasné¢ byly sledovany zmény obsahu vitaminu B2 a nartist poctu
mikroorganismi v zdvislosti na dob¢ kliceni. Na zaklad¢ téchto vysledkii byla stanovena
optimalni doba kli€eni tfi dny. Byla stanovena vychozi hodnota pH nalevu (pH = 2,0) kli¢ené
tlakem oSetfené Cocky tak, aby po celou dobu skladovani neptevySilo pH nalevu 4. Pro
optimdIn€ kli¢enou ¢ocku byla stanovena baroinaktivacni data tj. vliv tlaku a doby plisobeni
tlaku na ptitomné mikroorganismy. Potvrdila se Gi¢innost tlakového oSetfeni. Pro optimalné
klicenou a tlakem (500 MPa po dobu 10 min.) oSetienou ¢ocku byly sledovany casové
pribéhy obsahu o-galaktosidi, vitaminu B2 a mikrobidlniho obrazu béhem skladovéani po
dobu 21 dnti. Obsah a-galaktosidl se snizil tlakovanim z 2,09 g na 100 g suSiny v klicenych
semenech na 1,07 g na 100 g suSiny, v druhém pokusu z 2,36 g na 0,95 g. Po 21 dnech
skladovani téchto tlakovanych klicenych semen pfi teploté +5 °C se obsah galaktosidii dale
snizil az na 0,41 g/100 g resp.0,34 g/100 g susiny. Celkovy pocet mikrobt u klicenych semen



Go&ky se tlakovanim sniZil z hodnoty 34x10° (podet/g) na méné nez 10 (po&et/g) a v prib&hu
skladovani tlakovanych semen se pohyboval na hranici irovné métici metody. Déle byla
provedena senzorickd analyza salati s ptidavkem optimalné kli¢ené tlakem oSettené Cocky.
Senzoricka piijatelnost téchto salati byla velmi dobra.

Vytvoreni databaze markerii a poméru izotopu (C, H, N) pro stanoveni pravosti a
autenti¢nosti ovocnych destilati

QF 3288

Odpovedny resitel: Ing.Renata Winterova

Anotace: Projekt planovany na 1éta 2003 az 2007 fesi otdzku stanoveni pravosti a autenticity
ovocnych destilatt. V priubchu feseni budou hledany markery ovocnych destilati z riznych
druhit ovoce a lokalit v Ceské republice. Destilaty budou analyzovany plynovou
chromatografii s pouzitim riznych detektorti a stanovenim poméru izotopt, na jejichz zdkladé
bude mozné kontrolovat jejich autenticitu. Bude vytvofena databaze markerti ovocnych
destilatii a poméru izotopd, kterd bude slouzit kontrolnim organim.

ReSeni 2004: Jednou z naplni piedkladané prace bylo stanoveni majoritnich a minoritnich
latek v ovocnych destilatech vyrobenych v lihovaru Lzin, Zamecké sady Chramce
a R. Jelinek - Vizovice. =~ Charakteristick¢é latky byly stanoveny metodou plynové
chromatografie na kapilarni a napliové koloné za pouziti detektoru FID. Byla porovnavana
kompatibilita analyzovanych latek pti pouziti dvou chromatografickych metod. Kompatibilita
byla vyjadfena vypocCtem relativnich smérodatnych odchylek (RSDr) u vsSech destilath
a analyti. Na kapilarni koloné¢ bylo v kazdém destilatu (50 vzorki) stanoveno 10 analytii
(500 ziskanych dat), na naplilové koloné¢ bylo stanoveno 8 analytl (400 ziskanych dat) pro
vypocet relativnich smérodatnych odchylek. Z celkového vyhodnoceni je patrné, ze
kompatibilita obou metod je optimdlni a vyhovuje danym podminkam. V této ¢asti ukolu byly
také porovnavany hodnoty obsahu analytl pro stejné odriidy ovocnych destilatt, pokud byly
odridove specifikovany od vyrobce. Z vysledkil je zatim ziejmé, Ze ani stejné odrudy
ovocnych destilatlii nemusi mit podobné slozeni a obsahy analytii. Rozdily obsahi analytii
jsou dané zejména technologickym postupem vyroby, zpisobem zkvaSovani, vyzralosti
ovoce, lokalitou a pfirodnimi podminkami péstovani ovoce. Dal$i nédplni prace bylo
identifikovat aromatické latky, které by mohly byt specifické pro jednotlivé druhy ovocnych
destilatti. K analyzam byla pouzita metoda extrakce na pevnou fazi-SPME ve spojeni s
kapilarni plynovou chromatografii s hmotnostn¢ selektivnim detektorem (SPME/GC/MSD).
Touto metodou bylo identifikovdno 30 analytli, které by potencidln€é mohly slouzit k
charakterizaci jednotlivych druhti ovocnych destilatti. Nalezené latky se vyskytovaly ve vSech
nebo vice druzich destilati. Pouze n€kolik latek by mohlo byt specifickych pro urcité druhy
destilatl a tyto latky budou pfedmétem dalSiho feSeni tkolu. Soucasti tohoto projektu je také
hodnoceni ovocnych destilatii metodou izotopové hmotnostni spektrometrie a nukledrni
magnetické rezonance. Tyto metody se pouzivaji u ovocnych destilatii pro méteni obsahu
stabilnich izotopi v molekule ethanolu. Takto je mozné zjiStovat piipadné pfislazovani
ovocné Stavy pred fermentaci cukrem ¢i falSovani ovocnych destilatth ethanolem, ktery neni
puvodem z ovoce. Predkladané vysledky slouzi k rozsiteni dosavadni databaze izotopovych
parametrti ovocnych destilati pro budouci prokazovani pravosti ovocnych destilati.

Vyvoj potravin a dopliiki stravy na bazi obilovin

QF3291

Odpovedny resitel: Ing. Dana Gabrovska

Anotace: Cilem projektu feSeného v letech 2003 az 2007 je vyuziti okrajové rozsitenych
obilnin (bezpluchy je¢men, bezpluchy oves a pohanka setd) v potravinach a dopliicich stravy
pro zdravou vyzivu populace vSeobecné i pro skupiny populace se specifickymi dietetickymi



pozadavky. V rdmci projektu budou vypracovany receptury, technologické (sladovani,
pufovani, fermentace) a aplikaéni postupy pro vyrobu: 1) novych pekarenskych,
cukrarenskych vyrobkli a vyrobkii zdravé vyzivy se zvySenym obsahem rozpustné vladkniny
(vyuziti mouky, sladové mouky, pufovanych zrn), 2) fermentovanych vyrobkid na bazi
hydrolyzovanych rostlinnych proteinti se zaméfenim na skupiny s laktézovou intoleranci
a alergii na mlénou bilkovinu, 3) doplikii stravy se zvySenym obsahem rutinu, na bazi
kvasnic.

ReSeni 2004: ZVU Kroméiiz, s.r.o. v souladu s metodikou zalozil polni pokusy s vybranymi
materialy bezpluchého je¢mene a bezpluchého ovsa. V pribéhu roku bylo provadéno oSetieni
proti plevelim a vegetacni hodnoceni biologickych a hospodaisky vyznamnych znakt
a ukazateld. Sklizenn probéhla v planovaném rozsahu nezbytném k ziskani potiebného
mnozstvi suroviny pro dalSi feSeni aktivit. Byly stanoveny morfologické ukazatele
a provedeny chemické analyzy v souladu s metodikou. Na fesitelském pracovisti VUPS, a.s.
byly provedeny nasledujici prace: ptiprava rizné¢ sladovanych a rozlusténych vzorka
ovesného sladu ze sklizné 2003 a 2004, pfiprava vyluhu a vakuového zahusténi vyluhu, a
ptiprava tzv.preclikii.Zrno a slad byly dodany na pracovisté VUPP (vyvoj receptur,
optimalizace podminek technologického postupu vyroby pufovanych obilnin, fermentované
vyrobky na béazi obilnin) a MILCOM, a.s. (fermentované vyrobky na bazi obilnin). VUPP
zajistil analytické rozbory na stanoveni nutricnich hodnot mouky a sladu (obsah suSiny,
bilkovin, tuku, popela a vldkniny). Pro vyvoj receptur byly v laboratornich podminkach
ptipraveny ovesné a sladové vlocky. Byly zde vyvinuty receptury na vyuziti sladu, sladovych
vlocek pro pekdrenské, cukrarenské vyrobky a vyrobky zdravé vyzivy. U vzorkl
ptipravenych podle novych receptur bylo provedeno nutricni hodnoceni (obsah suSiny,
bilkovin, tuku, popela a vlakniny) a senzorické hodnoceni. Byly optimalizovany podminky
technologického postupu vyroby pufovaného bezpluchého je¢mene a hledany podminky pro
bezpluchy oves (vlhkost zrna, teplota a tlak v pufovacim déle). U vybranych pufovanych
vzorkil bylo provedeno senzorické a nutriéni hodnoceni. Na pracovisti MILCOM,a.s. a VUPP
byly vybrany bakterie mlééného kvaSeni pro pouziti pfi vyrobé fermentovanych vyrobkl a
optimalizovany kultivaéni podminky pro extrakt z bezpluchého ovsa. Byly laboratorné
pfipraveny fermentované vyrobky na bazi bezpluché¢ho je¢mene. U téchto vyrobkll bylo
provedeno nutriéni a senzorické hodnoceni. Na pracovisti VUPP byla dale sledovana kinetika
rutinu pti piestupu z extraktu pohanky do kvasni¢né biomasy pii ptiprave dopliiku stravy typu
obohacené biomasy.

Rizena enzymaticka hydrolyza $krobu a daliich makromolekulovych komponent
jeémene (obilovin) pro vyrobu koncentritu a jeho nasledného primyslového vyuziti
QF3297

Odpovédny resitel: Jaromir Stancl

Anotace: Cilem projektu je vyvinout metodu fizené enzymatické hydrolyzy extraktu
rozpustnych komponent jecmene (obilovin) za Géelem ptipravy kvalitativné nového produktu-
vytazku a vyvinout zafizeni typu bioreaktoru pro realizaci navrzené technologie.

ReSeni 2004 (posledni rok fefeni): Vr. 2004 byly na zakladé Gvodnich experimentt
provedenych v roce 2003 optimalizovany technologické podminky fizené enzymatické
hydrolyzy a provedeny technologické zkousky uziti ziskaného hydrolyzatu pro vyrobu piva,
nealko ndpojii a pro uziti v dopliicich stravy. Vysledkem feSeni projektu je technologie
vyroby koncentrovaného makromolekulového vytazku fizenou enzymatickou hydrolyzou
obilovin véetné technologického zatfizeni (bioreaktoru) a receptury piva se dvéma trovnémi
nahrady sladu koncentrovanym hydrolyzatem ziskanym timto postupem. Vysledky budou
pfedmétem pravni ochrany.



Vyuziti syrovatky obohacené laktulosou pomoci izomerace v ni pritomné laktosy pro
vyrobu funkénich potravin

QF4011

Odpovedny resitel: Ing. 1. Bohacenko, CSc.

Anotace: Cilem feSeni projektu je rozSifeni vyuziti syrovatky, popt. dalSich vedlejSich
produktd pfi jejim zpracovani, pro vyrobu funkénich potravin obsahujicich laktulosu,
pfedevSim fermentovanych nealkoholickych napoji. Hlavni prebioticky ucinek téchto
potravin by mél spocivat v ptiznivé stimulaci rozvoje bifidogennich baktérii v tlustém stieve,
coz pozitivné ovliviiuje zdravotni stav populace.

ReSeni 2004: V prvém roce feSeni byla experimentilné prokizina moznost fermentace
syrovatky obohacené laktulosou, pfi kterém je mikroorganismy mlééného kvasSeni prednostné
odbouravana laktosa a velmi malo laktulosa. Dale byly provedeny tivodni pokusy s izomeraci
vodného roztoku laktosy, jednak v alkalickém prostiedi hydroxidu vépenatého a déle na silné
bazickych anexech. Bylo dosazeno prakticky stejné konverze laktosy na laktulosu, kterou
udavaji literarni prameny.

Vyzkum péstitelskych a zpracovatelskych charakteristik novych odrid slivoni

QF4111

Odpovedny resitel: Ing. Jitka Pinkrova

Anotace: Cilem projektu bylo vyhodnotit nové odriady slivoni z péstitelského
a zpracovatelského hlediska.

ReSeni 2004: Nejprve byla vypracovana metodika piipravy vzorku pro nasledné
chromatografické stanoveni sacharidli ve slivonich, pifi jejimz pouziti bylo dosazeno
maximalni acinnosti jejich prevedeni do extraktu. Ddle byla optimalizovana a validovana
metoda HPLC s refraktometrickou detekci pro stanoveni sacharidového profilu (sacharosa,
glukosa, galaktosa, fruktosa a sorbitol). Nejlepsi délici schopnosti chromatografické kolony
Ostion LGKS 0800 Ca form bylo u sledovanych sacharid docileno pfi teploté kolony 80 °C
a pratoku mobilni faze 0,5 ml/min. Metodou HPLC s refraktometrickou detekci byly pak
analyzovany rizné odridy slivoni dodané Vyzkumnym a Slechtitelskym uwstavem
ovocnafskym Holovousy. Podle obsahu vSech zkvasitelnych sacharidii a obsahu sorbitolu
bylo doporuceno jejich pouziti k riznym zpracovatelskym ucelim. Z vybranych odriid byly
ptipraveny vzorky (susené Svestky a povidla) pro senzorické hodnoceni. Krom¢ toho se u
vsech dodanych odrud slivoni sledovala vazkova i refraktometrickd suSina a alkalimetricka
kyselost. Pokud se tyka stanoveni suSiny, v pfipad¢ refraktometrie byly nalezeny vysledky
vys$i o cca 1 % nez u vazkové suSiny, coz lze vysvétlit pritomnosti malého mnozstvi dalSich
latek, vykazujicich téz index lomu. Zjisténé rozdily v titrani kyselosti souvisi zfejmé, mimo
vlivu odrtidy, i s dobou sklizné¢ a mirou vyzralosti. U vybranych odrid slivoni byly téz
provedeny kvasné zkousky, pticemz obsah alkoholu se stanovil titraéné po destilaci zapary.
V prib¢hu skladovani homogenatli v mrazicim boxu nebyly zjiStény v piipadé titracni
kyselosti pfili§ velké rozdily, na druhé stran¢ dochazelo k pomérné velkym zménam
nékterych sacharidii, konkrétné sacharosy, glukosy a fruktosy.

Modelovani a experimentalni vyzkum termoinaktivace, baroinaktivace a riistu
vybranych mikroorganismii

1B44040 (fedeno ve spolupraci se SZU Praha, FNHK Hradec Kralové)

Odpovedny resitel: Ing. Milan Houska, CSc.

Anotace: Termo a baroinaktivacni data a modely pro presné navrhy Setrnych tepelnych
a vysokotlakych pasteracnich reziml pro zachovani maxima vyzivovych latek v oSetfovaném
substratu. Matematicky model rlstu a pfezivani mikroorganismu Enterococus faecium.



ReSeni 2004: Byly zjistovany ristové kiivky mikroorganismu Enterococcus faecium a byl
provadén vyzkum termoinaktivace téhoz mikroorganismu a dale vyzkum inaktivace tohoto
mikroorganismu vysokotlakou pasteraci. Tento mikroorganismus piezivd Casto Setrnou
pasteraci matefského mléka a jeho pfitomnost je nezddouci ve vyzivé nedonoSenych déti
a kojencti, protoze je schopen ziskat odolnost viici antibiotiktim. Byly ziskany rustové kiivky
mikroorganismu pro ruzné teploty, aktivity vody a pH. Na zdkladé¢ stanovenych
termoinaktivac¢nich dat v modelovych roztocich byl vypracovan matematicky model jako
procedura v MS Excel platny v rozsahu dob ptsobeni 15-40 minut, teplot 60-65 °C, pH=6,0-
7,6 a Ay=0,97-0,99. Model vyzaduje verifikaci na redlnych systémech. V oblasti inaktivace
mikroorganismu vysokym tlakem byla ziskdna data poklesu poctu mikrobt jako funkce doby
tlakovani a tlaku pro jednu uroveit pH=6,8 a vodni aktivitu 0,99 pii teploté na pocatku
tlakovani okolo 10 °C. Ukazuje se, ze vybrany mikroorganismus je za zvolenych podminek
velmi odolny tlakové pasteraci. Kromé téchto aktivit bylo provedeno modelovani
potencidlniho rGstu mikroorganismt Staphylococcus aureus a Escherichia coli k odhadu
rizika jejich pomnozeni pfi uchovavani pasterovaného matetského mléka v béznych
chladnickach ptfed a po pasteraci. Rovnéz byly prométeny pribéhy skute¢nych teplot v
pasteracnim zafizeni mlécné banky FN Hradec Kralové, dale byly provedeny tvodni pokusy
porovnavajici stabilitu imunolatek v matefském mléce pasterovaném, nepasterovaném
mrazeném a oSetfeném vysokotlakou pasteraci.

Metody tepelné konzervace partikularnich potravin

1G46047

Odpovedny resitel: Ing. Milan Houska, CSc.

Anotace: Nalézt podminky tepelného oSetieni suchym teplem (teplota, ¢as) pro vybrané,
nejméné Ctyfi partikularni potraviny nebo biopreparaty, u nichz se tak zajisti inaktivace
ptitomnych mikroorganismu pfi ptijatelnych zménach kvality.

ReSeni 2004: Cilem feseni projektu v roce 2004 byla tiprava existujiciho vysokoteplotniho
homogenizacniho sterilizatoru suSeného vajeéné¢ho bilku tak, aby byl vhodny k tepelnému
oSetfeni suchych partikularnich potravin, zejména ryze. Cilem nezbytnych uprav bylo
zejména zesileni nosnych prvka stiracich elementd, zvétSeni piikonu pohonu michaciho
zatfizeni a Upravy dalSich prvka ke zvySeni spolehlivosti zafizeni. Ve druhé fazi feSeni
projektu byly provedeny uvodni experimenty tepelného osetfeni ryze. Cilem bylo provedeni
termoinaktivace pfitomnych mikroorganismi v ryzi pti tfech riznych teplotach a pti riznych
dobach plisobeni, soucasné byly sledovany zmény vybranych parametrii kvality (senzorické
hodnoceni, konzistence, barva). Pii tepelném oSetfeni ryZze dochazi pomérné rychle k zméné
parametrtl barvy zrn. Nejmensi zmény barvy vykazala ryze oSetfend pii 110 °C. Vlhkost ryze
pfi tepelném oSetfeni pomérné rychle klesd z vychozi hodnoty 14 % na 4 az 6 % jiz pfi
samotném nabc¢hu na sterilacni teplotu a dale klesd pti vydrzi na této teploté az na 2,8 az
4,7 %. Parametry senzorického hodnoceni vafené tepelné oSetfené ryze se liSi od parametri
tepelné neosSettené ryze zejména pro nomindlni teploty 120 a 130 °C a delsi doby piisobeni.
Avsak vzhled a barva ryZze pro nominalni teplotu oSeteni 110 °C a dobu vydrze 0 minut se
statisticky neli$i od vzhledu a barvy tepeln¢ neoSetiené ryze. Chut’ tepelné oSetiené ryze se
statisticky vyznamné li§i od neoSetfené ryze pro vSechny nomindlni teploty a vSechny doby
vydrze. Lepivost ryze tepelné osetiené a neoSettené se neliSi. Hrudkovitost tepelné osetifené
ryze obecné klesd s dobou oSetfeni. Tvrdost arovnomérnost uvafeni tepelné oSetfené a
neoSetiené ryze se statisticky neli§i. Mikrobiologické vySetfeni vzorkii odebiranych v pribéhu
vydrze na teploté ukdzalo, Ze 1ze dosdahnout praktické sterility ryZe i oSetfenim pii teploté
110 °C po dobu 60 minut. Pfi 130 °C ji lze dosdhnout za 30 minut. Kompromisem mezi
zménami kvality ryze a mikrobiologickymi ucinky je pouziti teploty 110 °C po dobu 90
minut.



3. PROJEKTY GACR

Modelovani prenosu tepla, proudéni a dob zdrZeni v aparatech potravinarského
primyslu

GACR101/02/06 (projekt spoluieseny s FS-CVUT)

Odpovedny resitel: Ing. Milan Houska, CSc.

Anotace: Zakladni cile projektu vychazely z navaznosti na systematicky vyzkum pienosu
tepla ve vybranych aparatech potravinafskych technologii, provadény ve VUPP. Projekt je
fesen ve spolupraci s FS-CVUT. Pracoviité VUPP se zaméfilo na tvorbu modeli téchto
procesit: slo zejména o studium piestupu tepla do potravin pfi jejich distribuci a skladovani a
déle o studium piestupu tepla pfi tepelné upravé partikuldrnich potravin.

ReSeni 2004: Piedmétem tietiho a zavéreéného roku feseni bylo studium piestupu tepla pii
tepelné Upravé partikuldrnich potravin v tepelném vyméniku se stiranou teplosménnou
plochou. Byly provedeny experimenty s dal$imi tfemi partikuldrnimi modelovymi
potravinami (krupice, semena hoicice, skrob). Byly proméfeny jejich fyzikdIni vlastnosti (ve
spolupraci s RGU Aberdeen, Skotsko). Bylo provedeno vyhodnoceni soucinitele prestupu
tepla pro rezim ohfevu a chlazeni a ziskdna obecné platnd korelace typu Nu = Nu(P¢).
Ukézalo se, ze lze vyuzit analogie s pfestupem tepla do vazkych kapalin. Dal$im tématem
fesenym ve VUPP bylo studium piestupu tepla do potravin pii jejich umisténi do prodejni
vitriny. Tym VUPP dokon¢il ve spoluprici s odpovédnym feditelem vyhodnoceni
experimentl a stanovil ¢asové prubehy primérného soucinitele prestupu tepla z modelovych
kusovych potravin. Byly provedeny dodatecné experimenty k ovéteni vlivu tepelné isolace
modelu na primérnou hodnotu soucinitele pfestupu tepla. Byla provedena analyza moznosti
vypocitat soucinitel prestupu tepla na zakladé stdvajici nebo modifikované teorie volné
konvekce. Toto nebylo mozné a proto byla ze ziskanych dat odvozena fada regresnich
zavislosti typu Nu=Nu(Ra) pro rizné¢ modelové situace. Vysledky, tj. ¢asové zavislosti
soucinitele prestupu tepla pro dané rozdily teplot a dané konfigurace model-okoli
a bezrozmérné zavislosti Nu vs. Ra, byly vloZzeny do databaze, vytvofené specialné pro tento
ucel (spojeni obrazové a datové informace), viz http://www.vupp.cz/.

4. OSTATNI PROJEKTY, FUNKCNI UKOLY

Databaze dietnich vyrobkii a jodu

Odpovedny resitel: Ing. Dana Gabrovska

Pokracovaly prace na rozsifovani sortimentu o vyrobky bezlepkové, diabetické a vyrobky se
snizenym obsahem tuku a cholesterolu. Do databaze byly déle zahrnuty vyrobky vhodné pro
fenylketonuriky. Kromé toho byla pozornost vénovana vyvoji potravnich doplitkli a vitamind,
pfedevsim vyrobkiim vytvofenym na bazi bylin, které se stavaji stale vice sttedem pozornosti
vyrobcl i1 konzumentd. Byl dopliiovan soubor vyrobkd obohacenych jodem. Pribézné byl
aktualizovan adresar firem.

Databaze fyzikalnich vlastnosti

Banka informaci o fyzikdlnich vlastnostech potravin (BIFVP)

Odpovedny resitel: Ing. Zbynek Mayer, CSc.

V evidenci BIFVP se ke konci roku 2004 nachazelo celkem 15129 zaznamii o ¢asopiseckych
¢lancich, knihach, sbornicich a dalSich zdrojich informaci (v listkové kartotéce a/nebo v
pocitaci), z toho 10333 (68 %) jiz bylo ulozeno do pocitacové databaze (microCDS-ISIS).

Z 15129 polozek jsou k dispozici plné texty v 12202 (81 %) ptipadech, z casti ovSem na
mikrografickych médiich, tj. na mikrofilmech nebo mikrofiSich. Pouze zakladni informace, tj.



bibliografickd data doplnénd piipadné abstraktem (nikoliv tedy plny text), byly ziskany
0 2927 pracich, z toho vétSina zaznamt (2684) je uloZena v pocitaci. V letoSnim roce byla
databanka doplnéna o 38 novych polozek a pocitacova databaze se rozrostla o 506 zaznama.
Je tfeba zdlraznit, Ze v soucasné dobé&, kdy je umoznén pitistup k zahrani¢nim databazim jako
je Food Science and Technology Abstracts, jiz neni prvofadym cilem projektu rozsifovat
databanku o dokumentografické zdznamy, které jsou obsazeny ve FSTA, pokud v ramci
databaze nejsou k dispozici plné texty ptisluinych praci. Usili je spide zaméfeno na postupny
ptevod starSich zdznami z listkové kartotéky do pocitacové databaze, za ucelem zdokonaleni
evidence fondl a zefektivnéni vyhledavani v nich V letoSnim roce se rovnéz pokracovalo se
skenovanim dokumentt uloZenych na mikrografickych médiich pomoci zatizeni NIKON LS-
2000 35 mm Film Scanner a s jejich postupnou konverzi do elektronické formy pro dalsi
vyuziti. Dosud tak bylo pfevedeno celkem 355 (z toho za tento rok 32) casopiseckych ¢lankd,
po jednotlivych strank4ch, z mikrofilml na pocitacové soubory .jpg.

Sbirka mikroorganismu

(Nérodni program konzervace a vyuZzivani genetickych zdroji)

Odpovedny resitel: RNDr. Marija Gottwaldova

Je udrzovana a pravidelné funkéné ovéfovana sbirka pattici do genofondové banky CR. Ustav
disponuje sbirkou primyslové vyuzitelnych mikroorganismii, ktera obsahuje 17 kmenti
bakterii, 8 kment plisni a 125 kment kvasinek. Sbirka je v pravidelnych intervalech
obnovovana. Je k disposici novelizovany katalog.

Vzdélavaci projekt

Odpovedny resitel: Ing. Slavomira Vavreinova, CSc.

V ramci projektu byly usporaddny seminaie:

1. Teorie a praxe méieni vodni aktivity a jeji vyznam pro zvySeni bezpecnosti potravin,
23.3.2004, Praha

Cilem seminafe bylo sezndmit Ucastniky zfad vyrobci potravin a kontrolnich laboratofi
s vyznamem stanoveni A, aktivity vody, jako jednoho z klicovych ukazateli (vedle teploty a
pH) kvality a zdravotni nezdvadnosti potravin, ktery mé byt v souladu s pfedpisy EU zakotven
v potravinaiské legislativé. Teoretickd Cast seminafe byla doplnéna praktickou ukézkou
méteni vodni aktivity a sezndmenim ucastnikii s novinkami pfistrojového vybaveni pro toto
méfeni. Prakticka ¢ast seminéie byla garantovana firmou KONEKO.

2. Perspektivy rozvoje podnikii potravindiského priimyslu po vstupu do EU, 16.6.2004,
Praha

Cilem seminafe bylo seznameni Ucastnikii ztad vyrobcl potravin s novinkami
v potravinaiské legislativé vzhledem ke vstupu CR do EU, perspektivim potravinatského
primyslu a moznostem potravindiskych podniki v oblasti vyzkumu. Semindf navazoval na
pravidelnd setkani vyrobcl potravin nad novinkami v legislativé potadané Spolecnosti pro
vyzivu, ktera se stala spolupotadatelem akce.

3.8polecné stravovani 2004, 7. - 8.12.2004, Pardubice

Cilem seminafe bylo sezndmeni Gc€astnikli z fad pracovnikl spole¢ného a Skolniho stravovani
s novinkami v zajiSténi bezpecnosti potravin, uplatnénim HACCP a s trendy u tohoto typu
stravovani. Soucasti seminaie byla rozsdhla vyména zkuSenosti, zejména se zavadénim
HACCP v podnicich spole¢ného stravovani.

Referen¢ni dokument o BREF Jatecnictvi a zpracovani jeho vedlejSich produkti
Odpovedny resitel: Ing. Ctibor Perlin, CSc.

V potravinaiské oblasti existuje zatim pouze BREF Jatka (v kategorii 6.4 ptilohy ¢. 1 zdkona
¢. 76/2002 Sb.), v rozsahu zhruba 500 str., coz je pro uzivatele nepiehledné. Proto byl BREF



rozdélen do péti kapitol: 1. Obecné a zékladni informace. 2. Pouzivané procesy a postupy
v prumyslu jatek. 3. Stavajici troven spotieba a emisi. 4. postupy u ur¢ovani BAT techniky.
5. Nejlepsi BAT. U jatek jsou jako BAT uvedeny vysledky méfeni emisi jedin¢ho
prototypového zkuSebniho zavodu, nejde tedy o data odpovidajici smyslu BAT. Proto bylo
navrzeno navazat na predloZzenou studii ¢eskymi narodnimi BAT. V materidlu jsou limity
Evropy porovnany s limity pro CR ze slozkovych zékonil a ukazuji na ,,nadstandard* v CR.
Material by se mohl stat vzorem pro zpracovani i posuzovani zadosti o Integrované povoleni.
Zatim vyklad neni jednotny a zavisi na chovéni jednotlivych ufednikd. Vr. 2005 bude
material doplnén o masnou vyrobu.

Podklady pro splnéni tikoli stanovenych v rozhodnuti komise 2003/241/ES

Odpovedny resitel: Ing. Ctibor Perlin, CSc.

Byly zpracovany podklady pro dotaznik Komise EU jako informace o stavu zavadéni
smérnice IPPC do legislativy CR pro oblast potravin. Podklady zahrnuji inovovany ovéieny
seznam podniki, nalezejicich pod dikci zdkona €. 76/2002 Sb. o integrované prevenci, a popis
stavu zavadéni tohoto zdkona do praxe na zdkladé¢ zkuSenosti vlastnich a zkuSenosti
publikovanych na Férech IPPC a v literatute.

5. MEZINARODNI NEBO ZAHRANICNI PROJEKTY

Development of Quantitative and Qualitative Methode to identify Plant and Animal
Species in Food

QLRT-2000-02373 EUS.RP

Odpovedny resitel: Ing. Jiri Kucera, CSc.

Anotace: Cilem tohoto useku projektu bylo ovéfit moznost identifikace jednotlivych druhti
mas (vepfové, hovézi, jehnéci, konské, kuteci, kachni a kriti) elektroforetickymi metodami.
Jednd se o projekt, ktery je soucasti 5. rdmcového programu, ma 14 ucastnikli z rliznych
evropskych zemi a je koordinovdn ustavem Federal Institute for Health Protection of
Consumers and Veterinary Medicine, Berlin, BRD, koordinator Jutta Zagon.V tomto projektu
je feSen vyvoj a testovani metod odhalujicich falSovéani tepelné opracovanych potravin, a to
jak ZivociSnym, tak rostlinnym matridlem. V rdmci celého projektu jsou feseny jak metody
zalozené na sledovani nukleovych kyselin (PCR), tak metody bilkovinné (elektroforéza,
imunometody). VUPP se zabyva metodami zaloZenymi na sledovani bilkovin.

ReSeni 2004: Ve shodd sprogramem bylo vr. 2004 dokonéeno testovani a validace
komer¢nich souprav s imunochemickou detekei pro identifikaci vafenych druhti mas. Jednalo
se pfedev§im o metodu ELISA, kde byl stanoven detekéni limit, specificita a selektivita pro
situace je u metody Western Blot, kde byly ziskdny specifické protilatky proti extraktu
hovéziho masa imunizaci slepic a isolaci protilatek z vaje¢nych Zloutkli, a specifické
protilatky proti driibezimu masu imunizaci kralikii extraktem masa kutat. Ziskané protilatky
pfi metodé¢ Western Blot vykazovaly kiizové reakce, které bylo mozno, alesponi Castecné,
potlacit ztedénim protilatek nebo saturaci odpovidajicimi extrakty.



IV. Trvalé Cinnosti pro MZe

Zastupovani CR v komisi OECD pro zdravé potraviny a krmiva

Odpoveédny pracovnik: Ing. Jiri Kucera, CSc.

Ing. Jiti Kucera, CSc. se zucastnil desatého zasedani komise, které se konalo v Pafizi ve
dnech 14.-16.12.2004, a bylo vénovano kategorizaci potravin rostlinného ptivodu,
analytickym metodam usnadiiujicim tuto kategorizaci a bioaktivnim slozkdm potravin
a krmiv.

V. Expertni a poradenska ¢innost

1. PRO MZE
e piipominkovani novel Zakona o potravinach a souvisejicich predpisii
e piipominkovani Zakona o ekologickém zemédélstvi a souvisejicich predpist
e piipravné prace k uplatinovani Zakona o IPPC
e pifipominkovani Zikona o podpofe vyzkumu a vyvoje z vetfejnych prostredkl

a o zméné& nekterych souvisejicich zakont
e piipominkovani navrhu Nérodniho programu vyzkumu II

2. PRO JINE

e Ministerstvo Zivotniho prostiedi- vzorové projednani zadosti o integrované povoleni

o Cesky normalizaéni institut Komentate k materialu CEN (evropské normy)

o Potraviniiska komora CR: pfipominkovani novel zakona o potravinich a
souvisejicich predpisii

V1. Vzdélavaci a poradenska &innost, prace v komisich, expertizy, posudky, exkurze

1. VLASTNI KONFERENCE A SEMINARE

e Teorie a praxe méfeni vodni aktivity a jeji vyznam pro zvySeni bezpecnosti potravin,
23.3.2004, Praha. Seminai uspotadal VUPP Praha ve spolupréci s firmou KONEKO.

e Perspektivy rozvoje podnikii potravinarského primyslu po vstupu do EU, 16. 6.
2004, Praha. Seminaf byl uspotadan ve spolupréci se Spole¢nosti pro vyzivu.

¢ XXXV. Symposium o novych smérech vyroby a hodnoceni potravin, 24. az 26. 5.
2004, Skalsky dvir. Symposium bylo poiadano ve spolupraci VUPP Praha s
Odbornou skupinou pro potravinaiskou a agrikulturni chemii Ceské spoleénosti
chemické, Odborem potravinaiské techniky a technologie CAZV, Odborem vyzivy
obyvatelstva a jakosti potravin CAZV, Ustavem chemie a analyzy potravin VSCHT
Praha.

o Svétovy den vyzivy, 12.10. 2004, Praha. Seminai byl uspofadin MZe CR za
spoluprace VUPP a Spoleénosti pro vyzivu.



2. PEDAGOGICKA CINNOST

vyuka na FPBT VSCHT
vyuka na 3. LF UK 1

3. EXPERTIZNI CINNOST

chemické rozbory 52
oSetfeni vysokym tlakem 8
fyzikaln€ chemicka méteni 10
mikrobiologické rozbory 10

4. PORADENSKA CINNOST

Specialisté ustavu provadéji priabézné konzultaéni ¢innost a poradenské sluzby
odpovidajici problematice feSené na jednotlivych pracovistich pro zdjemce z prumyslu
i podnikatelské oblasti. Konzultace malého rozsahu jsou poskytovany bezuplatné, v
minulém roce bylo poskytnuto cca 60 takovych konzultaci a zodpovézena také tada
jednorazovych dotaza.

Rozsahla poradenska Cinnost je v oblasti integrované prevence a omezeni zne€isténi -
IPPC.

VUPP je zapojen do informaé¢niho systému Ustavu zem&dé&lskych a potravinaiskych
informaci INFOPULT, ktery zprostfedkovavd odpovédi na dotazy Siroké
vefejnosti.Bylo zodpoveézeno 45 dotazi.

5. CLENSTVI A UCAST V KOMISICH A RADACH

Mezinarodni

Asociace pracovnikl tlakovych zatizeni (1 ¢len)

Eucarpia-Evropska asociace pro vyzkum rostlin (1 ¢len)

Komise D1 Food Storage v mezinarodnim institutu chlazeni (viceprezident)
Komise pro zdravé potraviny a krmiva OECD (1 ¢len)

Redak¢ni rada ¢asopisu Food Sciences (3 ¢lenoveé)

Redakéni rada ¢asopisu International Journal of Food Properties (1 ¢len)
Redak¢ni rada ¢asopisu Journal of Food Engineering (1 ¢len)

Narodni

Celostatni vybor Ceské spoleénosti biotechnologické (1 ¢len)

Ceska potravinai'ska spole¢nost (piedseda)

Ceska spole¢nost chemickd, odborna skupina ,,Kvasna chemie a bioinzenyrstvi® (1
Clen)

Ceska spole¢nost chemicka, odborna skupina ,,Reologie (1 ¢len)

Ceska spolegnost chemické, odborna skupina pro potravinaiskou a agrikulturni chemii
(1 ¢len)

Cesky komitét pro potravinaiské védy a technologie (piedseda, tajemnik + 3 ¢lenové)
Cesky narodni komitét pro spolupraci s Mezinarodnim ustavem chladirenskym (pfi
MPO) (1 ¢len)



GACR - podoborova komise &. 525 - Zemédélské produkty, potravinafstvi a
ekotoxikologie (1 ¢len)

Hodnotici komise MZe CR pro udéleni ocenéni za mimoiadné vysledky ve vyzkumu a
vyvoji (2 ¢lenové)

Hodnotitelskd komise NAZV (téma D) (ptedseda)

Hodnotitelskd komise podprogramu Adaptace (1 ¢len )

Hodnotitelska komise podprogramu Ptilezitosti (1 ¢len)

Komise pro statni doktorskou zkousku (1 ¢len )

Komise pro statni zavérecné zkousky na 3.LF UK(1 ¢len)

Komise pro terminologicky slovnik CAZV (2 &lenové )

Konkurzni komise &. 113 pro FPBT VSCHT (1 ¢&len)

Oborova skupina pro potravinarstvi pii Vyzkumném ustavu odborného skolstvi

(1 ¢len)

Odbor potravinaiské technologie a techniky CAZV (ptredseda + 3 ¢lenové)

Odbor vyzivy obyvatelstva a jakosti potravin CAZV (pfedseda + 3¢lenové)

Poradni sbor Statniho zdravotniho ustavu pro hygienu vyzivy (1 ¢len)

Programova rada Programu vyzkumu MZe 2003-2007 (pfedseda)

Programové rada NP I-TP 1-Kvalita zivota (1 ¢len)

Piedsednictvo CAZV (2 &lenové)

Predstavenstvo Agrarni komory Praha (mistopiedseda)

Rada CAZV (5 ¢&lend)

Redakéni rada ¢asopisu Vyziva a potraviny (predseda)

Skupina obilovin, olejnin a §krobu MZe CR (1 ¢&len)

Spolecnost pro vyzivu - Vybor prazské a sttedoCeské pobocky (Clen spravni rady)
Statni zkuSebni komise pro obhajobu doktorskych praci v oboru Stavba vyrobnich
strojui a zafizeni, Gisek chemickych a potravinatskych stroji (1 ¢len)

Statni zkuSebni komise pro Statni zdvérecné zkousky studijniho oboru Stroje a
zatizeni pro chemicky, potravinatsky a spottebni primysl (1 ¢len)

Technicka komise pro organické zemédé&lstvi MZe CR (1 ¢Elen)

Védecka rada FPBT VSCHT (1 ¢len)

Védecka rada TF CZU (1 ¢len)

Zkusebni komise FPBT VSCHT pro obhajoby diplomovych praci v oboru chemie

(1 ¢len)

6. POSUDKY

Lektorské

Pro zahrani¢ni Casopisy 9
Pro tuzemské Casopisy 12

Oponentské

Doktorandskych praci
Diplomovych praci
Absolventskych praci
Vyzkumnych zprav
Névrhi projekth

(e NN SRRV, I \O)



VII Mezinarodni akce

1. MEZINARODNI AKCE PORADANE USTAVEM

hlavni organizator
e Working Group on Prolamin Analysis and Toxicity, Prarue, 2004/1X/30-X/3

podil na organizaci
e Chemical Reactions in Foods V, September 29 - October 1, 2004, Prague
e Akce byla pofadina ve spolupraci s VSCHT, Chemickou spole¢nosti a Food

Chemistry Division, Federation of European Chemical Societies.

2. ZAHRANICNI CESTY
Zahranicni cesty souvisejici s hlavni ¢innosti
C. |Termin Stat Akce Osob | Dny
1 19.2.-15.2. Polsko Koordinacni schlizka feSitelt projektu 5.RP EU- 1 7
Folaty, Konference EUROFOLATE 2004
2 ]13.3.-17.3. Spanélsko 3" PROEUHEALTH Workshop 1 5
3 |16.3.-19.3. Belgie Zasedani zastupcu AK ze stfedoevropskych 1 4
zemi
4 [8.5.-125. Mexiko 4™ International Symposium on Recombined 1 5
Milk and Milk Products
5 [14.5.-16.5. Némecko doprovodné akce veletrhu IFFA zaméfené na 1 3
BREF a BAT
6 |17.5.-20.5. Polsko Jednani o zapojeni do projektu 6.RP, Navstéva 1 4
centra vysokotlakych technologii
7 |225.-27.5. Singapur 6" Asia Chitin and Chitosan Symposium 1 6
8 124.5.-25.5. Némecko IUFoST Governing Council 1 2
9 ]25.5.-27.5. Némecko Konference ,Food Ingredients® 1 3
10 | 8.6.-10.6. Velka Britanie | Den otevienych dvefi Campden and Chorley 1 3
Wood Food Reseasch Association Group
11 [13.6-19.6 Brazilie Technologicky veletrh ,Fair of the Future® 1 7
12 16.9.-19.9. Velka Britanie | Studijni pobyt ( méfeni na diferencialnim 1 14
skanovacim kalorimetru)..
13 15.10.-9.10. Déansko Exkurze na danskych farmach 3 5
14 113.10.-16.10. | Svycarsko Koordinacni schiizka ukolu 5.RP-Bilkoviny 2 4
15 {10.10.-13.10. | Svycarsko Konference ,Tissue engineering Brokerage 2 4
Event"
16 |18.10.-21.10. |Francie SIAL 2 4
17 127.10.-29.10. |Francie Kulaty stal k ramcovym programim EU 2 3
18 |7.12. Rakousko Zajisténi mezinarodni spoluprace 2 1




Zahranicni cesty souvisejici s jinou ¢innosti

C. |Termin Stat Akce Osob Dny
1 [14.1. Slovensko- Montaze vyrobenych stroji a zafizeni a opravy 1 3
2 |24.1-251. Slovensko- 1 2
3 26.1.-29.1. Polsko 2 4
4 128.1.-31.1. Némecko 1 4
5 112.2-15.2. Slovensko 3 4
6 |20.4-23.4. Slovensko 4 4
7 |27.4-30.4. Slovensko 6 4
8 |35.-5.5. Slovensko 6 3
9 |22.5.-28.5. LotySsko 2 7

10 [10.6.-11.6. Slovensko 1 2

11 [15.7. Slovensko 2 1

12 19.8-10.8. Slovensko 2 2

13 |16.8.-18.8. Slovensko 4 3

14 [13.10. Slovensko 3 1

15 17.10.-15.10. Slovensko 8 9

16 [21.10. Slovensko 1 1

17 |118.10.-29.10. | Slovensko 7 10

18 [1.11.-5.11. Slovensko 5 5

19 |8.11.-9.11. Slovensko 4 2

20 |16.11.-19.11. | Slovensko 4 4

21 |21.11.-25.11. | Slovensko 1 5

22 |28.11.-30.11. | Polsko 1 3

23 |30.11-3.12. Slovensko 6 4

24 | 7.12. Slovensko 2 1

25 |16.12.-17.12. | Slovensko 1 2

26 [6.12.-17.12. Slovensko 10 12

3. ZAHRANICNI NAVSTEVNICI USTAVU

C. |Termin Jméno Stat Dni
1 25.8. Sun Da-Wen Cina 1
2 25.8. Paul Nesvadba VB 1
3 14.10. Rudolf Pechan Kanada 1
4 22.10. Paul Jelen, Gary Willetard, Jane Willetard Kanada 1
5 5.11. Jork Lampe, Rolf Kurtsiefer Némecko 1

4. OSTATNI MEZINARODNI AKCE

Kruhoveé testy

2




VUPP 2004

Food Research Institute Prague

The complex in Prague 10 — Hostivar

The second complex, the Development Base of Food-Processing Machinery, which is located
in Hrusovany nad Jevisovkou

(37)



I. Introduction

The Food Research Institute Prague (FRIP) was founded in 1958 as a state research
institution oriented toward the general study on food properties, namely of new trends in the
development of the food industry, new products and technologies. The beginnings of
organized research activities in this field go back to the 1940s.

During its existence the Institute has gone through a rather complicated evolution and
finally became a complex research establishment with the ability of doing high level basic and
applied research in chemistry, biochemistry, food processing technology, food engineering
and nutrition.

At present FRIP as the state institution created by Czech Ministry of Agriculture has
two major divisions. The complex in Prague 10 — Hostivar, which is the seat of the Institute, is
focused on research in chemistry, biochemistry and microbiology, processing technologies
and food engineering. The Institute also deal with the IPPC issue also emerged as a hot topic,
representing an integrated view of industrial production and its impact on the environment. In
the pilot plant these facilities also enable pilot experiments both for the Institute’s own
purposes and for other research institutions and production enterprises.

The second complex, the Development Base of Food-Processing Machinery, which is
located in Hrusovany nad Jevisovkou, provides development, design and production of
instruments and machinery for food production, packaging and handling. Consultancy and
expert services in respective fields are integral parts of the activities of both divisions.

Since 1996 the Institute participates in the Centre of Food Processing Technologies
and Machinery (along with FPBT VSCHT and FS CVUT) focusing on collaboration in food
science extension to everyday practice (with special attention to small and medium
enterprises).

The aim of the present research activities of the Institute is to contribute to the
provision of safe nutrition for the population. The research plan of the Ministry of Agriculture
0002702201 ,,Save and healthy population nutrition maintened by sustainable development of
food production” and a number of related projects, particularly in the frame of the Ministry
of Agriculture, Czech Grant Agency, Ministry of Industry and Trade programs. As for the
international cooperation, the Institute also actively participates in the 5th and 6th Frame
Program of the EU.

The Institute is also active in the sphere of providing services for producers and other
subjects of the food production sphere, as shown below.

Dr. Jiii Celba
Director



I1. Charakteristic of the Institute

1. ORIENTATION OF THE INSTITUT

Basic activities

1. Research and development in food chemistry and biochemistry, food engineering and

machinery, nutrition, and information retrieval backing these fields.

2. Design and production of food processing machinery, devices and equipment, which are
either an integral part of the research proper, or will serve as research objects to be
improved, modernized and innovated.

. Experimental production of foods for backing the basic activities of the institute.

4. Consultancy and services related to the basic institutional activities, including the

utilization of the Institute’s instrumentation and computing technology.

5. Sales and leases of state-owned property and supporting services.

(98]

Other activities

1. Research and development in science and technology for non-state parties.

2. Consultancy covering food production and food processing machinery, testing,
measurements and analyses.

3. Construction of mechanically driven machines including the completion of production lines
and providing appropriate services.

4. Providing software services.

5. Providing services connected with the leases of non-residential premises and institutional

equipment.



2. CHARACTERISTICS OF RESEARCH AND DEVELOPMENT
SECTIONS

The Research Division has six departments concerned with research and development.

Department of Research Services manages the agenda of research projects and orders, the
library and the archives of the results and achievements of the whole Research Division. It
also provides clerical work for the Division. It organizes consultancy and advisory services
and administers the Institute’s integrated information retrieval system.

Department of Nutritive Substances deals with the evaluation of basic and minor
substances of nutritive importance and the development of the inventory of foods for healthy
and safe nutrition, also the products for population segments with specific dietetic
requirements. It participates on the development of analytical methods for the quality
evaluation of agricultural raw materials and processed foods and for the proof of foods
authenticity.

Department of Quality Features and Microbial Products examines the problems of
microorganism cultivation with the aim of optimizing the generation of new products
including biomass and the problems of the utilization of food processing byproducts, and
fermentation and separation technologies. It participates on the development of analytical
methods for proving food authenticity.

Department of Microbiology and Food Hygiene deals with food safety evaluation from the
microbiological standpoint, the physiology of microorganisms in foods and the prediction
models of their population growth for foods evaluation.

Department of Technical Policy examines the problems of the implementation of the
European directives covering the integrated environmental polution protection in the local
food processing industries. It secures the building and updating of the databases of food
processing companies, their production parameters and the level of their equipment, and
monitors the development of the best accessible technologies and the appearance of any EU
reference documents in the respective branches of the food industry.

Department of Food Engineering works at the modern food processing procedures
including their mathematical modelling. It examines the methods for the determination of the
physical properties of foods and administers and updates the information database on the
physical properties of foods.

The division Developmental Base of Food Processing Machinery develops and produces
food processing machinery. It participates in research projects focused on novel technologies
and machinery.

Department of development and construction — deals with development and constructions
of food machinery and equipment in collaboration with research departments or according the
demands of food producers.

Devolepmental workshops and fitting rooms, produce the food machines and equipment
acording the documentation worked out in the department of devolopment and construction.



3. ORGANOGRAM OF THE INSTITUT
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4. MANAGEMENT OF THE INSTITUTE

Director of the Institute

Deputy Director for Science and Research

Economic Manager

Head of the Development Base
of Food - Processing Machinery

S. DEPARTMENTS

Department of Nutritive Substances

Department of Quality Features
and Microbial Products

Department of Microbiology

Ing. Jifi Celba, CSc.
j-celba@vupp.cz

Ing. Slavomira Vavreinova, CSc.
s.vavreinova@vupp.cz

Ing. Vladimir Kodat
v.kodat@vupp.cz

Jaromir Stancl
vupphrus@oknet.cz

Ing. Dana Gabrovska
d.gabrovska@vupp.cz

Ing. Alexandra Proskova
a.proskova@vupp.cz

RNDr. VLadimir Erban, CSc.

and Hygiene of Food v.erban@vupp.cz
Department of Technical Policy Ing. Ctibor Perlin, CSc.
c.perlin@vupp.cz
Department of Food Engineering Ing. Milan Houska, CSc.
m.houska@vupp.cz
Department of Development Ing. Miroslav Fousek
and Construction vupphrus@oknet.cz
Developmental Workshops Ing. Josef Burzda
and Fitting Rooms vupphrus@oknet.cz
6. STAFF
Staff according the categories
Year Ph.D.s Other University | Secondary | Craftsmen Labourers Total to
Graduates education 31.12.04
2004 11 42 36 19 4 112
Staff according to the age to 31. 12. 2004
Age category
up to 30 years 31-40 41 -50 51 -60 61 and more
8 14 21 40 29




7. SCIENTIFIC BOARD OF THE INSTITUTE

Ing. Eva Cerni

Ing. Jan Drbohlav, CSc.

Ing. Karel Duffek, CSc.

Doc. MVDr. Ivan Herzig, CSc.
Prof. Ing. Ivo Ingr, DrSc.

Ing. Miroslav Koberna, CSc.
Ing. Vladimir Kodat

RNDr. Karel Kosar, CSc.
Doc. Ing. Milan Kovaé, CSc.
Prof. Ing. Karel Pokorny, CSc.
PhDr. Jan Rydlo

Ing. Ivan Severa

Ing. Jifi Stehlik

Ing. Jakub Sebesta

Jaromir Stancl

MUDr. Bohumil Turek, CSc.

Ing. FrantiSek Vanicek, CSc.

Ing. Slavomira Vavreinova, CSc.

Prof. Ing. Jan VeliSek, DrSc.

Doc. Ing. Rudolf Zitny, CSc.

Department of food safety, Ministry of Agriculture CR
Milcom PLC (Dairy Research Institute, Prague)
Sugar Research Institute Inc.

Veterinary Research Institute

Faculty of Agronomy, Mendel University of
Agriculture and Forestry

Federation of Foods and Drinks Industries CR
Food Research Institute Prague

Research Institute of Brewing and Malting, Plc.
Food Research Institute, Bratislava

Technical Faculty, Czech Univerzity of Agriculture
Institute of Agricultural and Food Information
Department of agriculture food engineering, Ministry
of Agriculture CR

Department of Research Education and Flunder
Activities, Ministry of Agriculture CR

Czech Agricultural and Food Inspection Autority
Developement Base of Food Processing Machinery,
FRIP

National Institute of Public Health

Research Institute of Agricultural Economics

Food Research Institute Pratur

Faculty of Food and Biochemical Technology,
Institute of Chemical Technology Prague

Faculty of Mechanical Engineering, Czech Technical
University



8. COOPERATING ORGANIZATIONS AND INSTITUTIONS
International

Bundesinstitut fiir gesundheitlichen Verbraucherschutz und Veterindrmedizin, Berlin
Deutsche Forschungsanstalt fiir Lebensmittelchemie, Miinchen, BRD
International Institute of Refrigeration, Paris, France

Institute of Food Research, Norwich, UK

International Union of Food Science and Technology (IUFoST), Canada
Kozponti Elelmiszer-tudomanyi Kutatointézet, Budapest, Hungary
Leathershead Food Research Association, UK

Swedish University of Agriculture Science, Uppsala, Sweden

The Robert Gordon University, Aberdeen, UK

University College, Dublin, Ireland

Food Research Institute, Bratislava, Slovakia

National

Vv v

Agricultural Research Institute Krométiz, Ltd.

AGRITEC, Research, Breeding & Services, Ltd.

Bee Research Institute, Ltd.

Czech Agriculture and Food Inspection Authority

Charles University, First Faculty of Medicine

Czech University of Agriculture Prague, Faculty of Agronomy

Czech University of Agriculture Prague, Technical Faculty

Hop Research Institute, Ltd.

Faculty Hospital, Hradec Kralové

Immunotech, PLC

Institute of Analytical Chemistry of the Academy of Sciences of the Czech Republic
Institute for Clinical and Experimental Medicine

Institute of Chemical Technology Prague, Faculty of Food and Biochemical
Technology

Institute of Microbiology of the Academy of Sciences of the Czech Republic
Masaryk University in Brno, Faculty of Medicine

Mendel University of Agriculture and Forestry Brno, Faculty of Agronomy
Mendel University of Agriculture and Forestry Brno, Faculty of Horticulture
MILCOM, PLC (Dairy Research Institute, Prague)

Federation of Foods and Drinks Industries CR

OSEVA PRO Ltd., Research Institute of Oilseed Crops at Opava

Potato Research Institute Havlicktiv Brod, Ltd.

Research Institute of Agricultural Engineering

Research Institute of Animal Production

Research and Breeding Institute of Pomology Holovousy, Ltd.

Research Institute of Brewing and Malating, PLC.

Research Institute of Crop Production

Coeliac Association CR

The Institute of Landscape Ecology, Academy of Sciencies of the Czech Republic



The National Institute of Public Health

University of South Bohemia, Ceské Budg&jovice, Research Institute of Fish Culture
and Hydrobiology Vodnany

University of South Bohemia, Ceské Budé&jovice, Faculty of Agriculture
Veterinary Research Institute



II1. Research Acitivities

1. RESEARCH INTENTION

Save and healthy population nutrition maintened by sustainable development of food

production
MZE 0002702201
Grantee: Ing. Slavomira Vavreinova, CSc.

I. Sphere of food quality, safety and wholesomeness

e development of methods to evaluate food hazards (allergens, adulteration)
development of methods to evaluate foodborne microbial hazards
development of food protection methods and systems
development of methods to refine nutritional values of foods

I1. Sphere of nutrition influencing human health
e utilization of raw materials with high content of active functional components
(flavonoids, phytosterols, various fibre constituents, protenis and peptides) in
functional foods
e examination the influence of technologies and culinary treatments on the nutritional
value of foods
e broadening of possibilities to produce convenience foods, bio-foods and regional

specialties
e research and development of new synbiotics (study of relation between probiotics and
prebiotics)
Research in 2004:

I. SPHERE OF FOOD QUALITY, SAFETY AND WHOLESOMENESS

Soybean allergens

Based on literature search, soybean allergens glycinin and B-conglycinin were suggested as
being worth of further study. Another literature search was made, which was aimed at the
determination methods of these substances. Glycinin and B-conglycinin standards are not
commercially available. Procedures for the preparation of these standards from defatted
soybean meal were therefore worked out at the start.

The introductory purification stage of glycinin consisted in low-temperature pH fractionation
and precipitation of proteins. Glycinin was subsequently purified on DEAE pearl cellulose,
but was not completely separated from —conglycinin. Should the slight contamination of
glycinin with f—conglycinin show as undesirable for further work, it will be necessary to
modify or change the purification procedure. The purification of f—conglycinin by fractional
precipitation with ammonium sulphate successfully removed all accompanying proteins
including glycinin.

Determination of animal proteins to prove foods authenticity
The work was devoted to two main areas — meat species recognition in meat mixes, including
thermally treated mixes, and the authentication of goat and sheep cheeses.



Possibilities of recognizing meats in meat mixes using immunological kits were examined.
Efforts were mainly focused on the detection of chicken meat as a potential adulterant of more
expensive poultry meats in meat mixes, and on the detection of beef meat for analogical
reasons. This issue also has allergological aspects. The ELISA and Western Blot methods
were compared. It was found that analyses using the ELISA Method are faster and simpler,
more suitable for routine work in a standard laboratory, and consume fewer antibodies than
the Western Blot Method. No antibodies that can be utilized in this method are commercially
available for thermally processed meat products containing meats of mixed species origin.

As for cheese authentication, the optimization of the conditions of the PCR reaction in goat
DNA was finalized and these conditions were successfully verified on sheep DNA. The 1%
detection limit for the PCR reaction to indicate the presence of cow cheese in goat and sheep
cheese was determined in model cheese samples. A standard operational procedure of the
PCR method for the detection of cow milk in goat and sheep cheeses was developed.

The development of gliadin determination methods — an international gathering of
experts

An international conference was organized on the determination of a-gliadin in foods as a risk
factor in the nutrition of population groups suffering of celiac disease. The conference was
attended by 40 participants and took place in Prague on September 30 to October 3, 2004.

Basic food classification into food-safety risk categories

The existing systems of basic food classification according to food safety risks were
compared and assessed for further use.

An informative survey was conducted of conditions under which foods are prepared and kept
in food processing premises and catering facilities. Using predictive microbiology and based
on field data, spreads and similar paste-like foods were found to constitute the greatest health
threat. At an experimental level, a model system was created utilizing real, commercially
available spreads; it was then used for examining the parameters of potential growth of
microorganisms, i.e. the values of temperature, pH and A, or the dynamic of their changes.
The values obtained were used as input parameters in the predictive microbiology program
(PMP). The modelling was performed for E. coli, S. aureus and L. monocytogenes as
representatives of the microbial hazard group.

The growth curves primarily helped to assess the length of the lag phase and generation times,
or perhaps even the time needed for microbial count drop to one-tenth under the conditions
unsuitable for the growth of the culture. The models show that the spreads, even if containing
some pathogen, would remain safe about two days under the expected conditions at 16 °C. As
for these spreads, the requirement to cool down the final product is excessive and it can be
stated that the condition of the Regulation No. 137/2004 Coll., par. 15, is fulfilled and it is not
necessary to follow the request of cooling the spread down to +8 °C prior to its serving. These
facts have no general validity for all kinds of spreads, it is necessary to perform an individual
analysis for each kind.

Establishment of a specialized workplace for mathematical modelling of thermal
processes

Thermal processes are one of the basic means of transformation of a raw food into a foodstuff
and also a factor, which fundamentally influences the changes in finalized foods. In addition
to the existing software for mathematical modelling, the software Femina (author: Doc. Zitny,
CVUT Prague) was also acquired to equip the newly established specialized workplace for
mathematical modelling of thermal processes. It is a computer program operating on the finite
element principle. The software @RISK (Palisade, UK) was also purchased, enabling risk



assessments in categories of frequency distribution (statistical approach). It was impossible to
secure additional software of the Polyflow, Cosmos or Fluent type due to the shortage of
funds. Their prices range within the order of hundreds of thousands of K¢.

Mathematical modelling of thermal processes

Mathematical modelling of thermal processes utilizing predictive microbiology is one of the
tools for the quantitative assessment of microbial hazards. In cooperation with the Regional
Public Health Station of the Central Bohemian Region, several preparation procedures were
selected for those foods that may become a source of food safety problems (custard, preserved
fruit and lettuce salad types of foods). A case study of these procedures was worked out.

A “Scenario of the preparations of potentially hazardous foods and their analyses® was
compiled, describing in great detail the worst case scenarios that can occur during the
preparation of these foods, particularly in school canteens, social welfare institutions, etc. In
selected cases possible pathogen growth alternatives were modelled using the Food-
Micromodel and Pathogen Modelling Program software. The modelling was aimed at those
pathogen species that are specified for respective foods by the legislation.

Construction of a pilot vegetable washing machine with defined water circulation
Vegetables, especially those intended for consumption in their raw state, are a significant
source of microbial hazards. Large scale washing of vegetables, which reduces this risk,
represents a problem from the viewpoint of both high energy plus material demand and
microbiology. A laboratory device for flow-through washing of vegetables was outlined. A
drawing documentation was then produced; subsequently an experimental device was built
and tested, including the tests of the purity of protective atmosphere with help of air passing
through an antimicrobial filter. The device will be further completed and modified following
the acquired experience.

A study of vacuum leak detectors used for the identification of leaking vacuum and lost
package integrity in vacuum packed foods containing oxygen absorbers

A study of vacuum leak detectors

Oxygen penetration into a food pack activates the microflora and initiates the subsequent
deterioration of the packaged food. This can be very dangerous but not always apparent from
the appearance of the packaged food. The prevention of food packing being tampered is also
linked with protecting the food chain from deliberate crime. For these reasons sensors are
developed to indicate packing damage in general, and also leaking vacuum in vacuum
packaging. A search of the existing literature and patent documentation on vacuum leakage
sensors was therefore conducted. Research was further focused on vacuum leakage sensors.
Based on a number of variations, a vacuum leakage sensor for the identification of the leakage
of vacuum-packed food was obtained in the form of a spring of suitable size, the strength of
which acts against the pressure of the vacuum-packing material. If the packaging is damaged
and the vacuum starts leaking the spring opens and displays a warning message.

Temperature fields in the chamber of a food pressurization device. A study of
temperature fields.

Food pressurization is accompanied by the so-called adiabatic heating effect (up to 15°C in
water pressed at 500 MPa), a pressure decrease induces a reverse effect. If the pressure is
maintained for a period of time needed for microorganism inactivation, the energy released is
conducted to the cold wall of the chamber and the pressure-transferring medium. This heat
conduction to the ambient environment can lower the temperature at the end of pressure
exposure so much that, as a result of the final pressure reduction, foods temperature can drop



below the freezing point and the foods can be damaged. New trends combine pressurization
with delicate heating. It is also of importance for the foods throughout the chamber to have
more or less the same, or known, thermal history. For these reasons it is necessary to be able
to determine the time/temperature course of both the foods and the pressurization medium at
various points of the pressing chamber. )

Based on the time/temperature experimental data obtained for olive oil placed in the chamber
of a high-pressure isostatic press, an empirical model was created for the calculation of
adiabatic heating of this oil at any time/pressure course and starting temperature. The
dependence of the dV/(dT.cp) ratio on the starting temperature and pressure was acquired. It
makes it possible to calculate adiabatic heating at a known time course of pressure for a given
starting oil temperature. Working on this project prompted the idea of using the adiabatic
heating difference between oil and water (and water-containing foods) for giving the
temperature field in the pressurization chamber more homogeneity; this resulted into a patent
application.

A study of new trends in food processing, selection of preferred technologies and
suitable model foods, outlines of pilot equipment and design preliminaries for
production-size equipment

The compendium “Thermophysical properties of foods — selected fruits and vegetables” was
completed. It was published in English and has 92 pages. Prior to its publication it was largely
modified, including figures, tables, references and the list of contents, and its English was also
edited. All the work was done together with the International Cooling Institute in Paris, which
supported the publication of the Compendium by improving its English and purchasing 30
copies beforehand.

Methods of determining unsaturated fatty acids and triacylglycerols in fish

Content of fatty acids in fresh water fish

A literature search concerning triacylglycerol (TAG) and fatty acid (FA) analysis, particularly
unsaturated fatty acids (UFA) in freshwater fish, was conducted. Its results were used in
determining the properties of the fatty fraction of freshwater fish. Determination of TAGs by
a capillary gas chromatography method was performed, starting with selected TAG standards
and continuing with all fat samples from five individuals. Except for carp viscera, this method
made it possible to determine TAGs in all fish fat samples.

The captured freshwater fish belonging to several species were made into homogenates of
muscles, skin and viscera. Fat was then extracted from these homogenates. Contained FAs
were determined by a capillary gas chromatography method after reesterification to
methylesters, TAGs were determined by direct capillary gas chromatography. A non-polar,
highly heat-resistant column was used, separating TAGs according to their carbon numbers.
Altogether 9 fat samples from muscle and viscera of 5 species of freshwater fish (common
carp, European perch, crucian carp, European chub, wels catfish) were analyzed. It was found
that carp viscera, crucian carp muscle and perch muscle and viscera contain beneficial
polyunsaturated fatty acids C20:5 and C22:6 in significant quantity — 8.9 and 15 %
respectively of total FA.



II. SPHERE OF NUTRITION INFLUENCING HUMAN HEALTH

Selection of raw materials with high content of desirable functional components, their
characteristics and sources

Rutin

Rutin is a substance beneficial for the increase of blood vessel elasticity, the treatment of
circulatory disorders and atherosclerosis, and the reduction of blood pressure. Its sources were
characterized with special reference to buckwheat tops, containing about 100-fold more rutin
than the commonly used buckwheat seed. Besides the determination of rutin content, the tops
were also examined for their antimicrobial effects, which could predestine their future use.
Dried buckwheat tops were not found to inhibit yeast activity. Bread was chosen as a model
of a functional food with increased content of rutin. Buckwheat tops, being a good water
binder, keep the bread crumb soft, but their sensory properties (bitter taste) limit their use.
Final products underwent the sensory analysis and storage test, and rutin losses due to baking
were determined. A baked product was developed having good organoleptic properties and an
increased content of rutin and vitamin C. By eating four slices of this bread the consumer
ingests approximately 20 mg of rutin and 60 mg of vitamin C. It is possible to keep this bread
for 72 hours without inducing any significant changes in its organoleptic properties. Rutin
losses caused by baking are approximating 60 %.

Fish gelatin

In some foods fish gelatin is a functional component in demand. Fish processing offal like
skins and scales constitutes its rich, but so far underutilized source. It also follows from the
conducted literature search and experimental work that fish gelatin has certain specific
properties differentiating it from mammal gelatin; this can be exploited particularly in the
preparation of functional or dietetic foods.

Several tentative procedures of gelatin isolation from these sources were tested, namely water
extraction at 120 °C (in a pressure vessel), alkaline and acidic extraction with subsequent
lyophilisation. The properties of the gelatins obtained were compared with the published data
on the conventional gelatin from beef and pig skins and tendons. Isoelectric point was
determined by a method designed and applicable only for fish gelatin, which does not
precipitate at the elevated temperature even at the isoelectric point. Another characteristic of
the product obtained that was determined was its electric mobility.

Psyllium

Fibre, especially its fermentable soluble component, is a desired constituent of foods. One of
its natural sources is psyllium, coming from the seed coat of Indian ribwort (Plantago ovata)
and some other species. Psyllium suppliers were found and contacted; the samples obtained
from them were characterized. The samples were used for the preparation of several kinds of
food supplements with laxative effects, intended for the nutrition and the overall betterment of
paraplegics.

Development of products for patients suffering of celiac disease or phenylketonuria and
for paraplegics

Beverages containing psyllium, food supplements

Based on the experiments conducted, an instant cold soluble beverage containing psyllium
was created, either purely natural, or citric acid flavoured, sweetened by sucrose, fructose or
aspartame. A natural beverage was made using a mix of psyllium and dried seabuckthorn
juice containing whey. Seabuckthorn juice brought in natural antioxidants, unsaturated fatty



acids and plant sterols. Powdered mixes based on dried psyllium and fruit powders were
proposed as food supplements.

Storage of gluten free bread

In 2004 attention was paid to storage duration and the way of storage. Gluten free baked
products dry up more quickly and have a more crumbly texture due to their composition. The
ready made products for patients suffering of celiakia, who live outside large cities, are not
readily available and have to be stored for quite a time. During the tests the gluten free bread
and other baked goods were stored at ambient temperature, in a refrigerator at 8 °C and in a
freezer at -18 °C, packaged in various kinds of bags, i.e., microtene, polyethylene, or
polypropylene bags. In safety tests changing properties of these products were examined as
related to product acceptability for the consumer, food safety, especially microbial safety, and
other criteria. Sensory, analytical and microbiological assessments were used. Optimal
conditions and limits were found for the household maintenance of gluten free baked products
at various temperatures. Sensory differences between individual storage methods existed
within these limits, but all the methods tested met the hygienic criteria.

Experiments were also conducted to fortify gluten free baked products with folic acid and to
modify their properties with this additive. The possibilities of using psyllium in beverages and
food supplements for paraplegics were also considered.

Reviewing raw food materials produced within the system of ecological agriculture;
gaining information about the population's demand for convenience foods; gaining
information on the preparation of regional specialties

A review of raw food materials gained within the system of ecological agriculture was
compiled. This review also included nutritional, microbiological and physical characteristics
of raw materials and the description of existing ways of utilizing these raw materials. The
demands on convenience foods were consulted.

Probiotics — identification and evaluation of collection cultures as suitable probiotics
Strain 107 (originating from Lactoflora collection) labelled as Bifidobacterium bifidum and
maintained in the FRIP collection was used. Using a repeated inoculation on MRS agar and
MRS agar with 1 % milk, respective isolates were selected based on colony morphology.
Those colonies were chosen that were transparent or white, 1 to 2 mm in diameter, and
produced turbidity around colonies on the milk containing medium, which indicated
proteolytic activity. Out of these pre-selected colonies the best growing colonies were chosen.
Five perspective sub-strains were inoculated into milk and further passaged, again in milk.
The strains were tested for their sensitivity to bile acids and to the starting pH of their
cultivation. Proteolytic activity of these strains was also determined, using the newly
introduced methods based on the OPA reagent. In the final rating of gradually selected strains
isolate 3B was found resistant against the tested concentrations (0; 0.2; 0.4; 0.8; 1.6 %) of bile
acids under conditions of test performance. If cultivated with glucose, isolates 4A and 1B also
exhibited resistance. Other isolates manifested themselves as sensitive, particularly isolates
3A and 2B. If cultivated with lactose, isolates 3B, 1A, 1B and 3 A evinced resistance, whereas
isolates 2B a 5A showed themselves as sensitive. The newly acquired and then concurrently
tested collection strain 107 behaved as being sensitive to bile acids in the tests mentioned
above. The results were also confirmed by the measurement of pH changes in the medium as
a production measure of primary acid metabolites.

Low starting pH of the cultivation resulted in the reduction of growth rate in all the strains
tested. Isolates 1B and 3A (glucose) and 1B, 3B and 2B (lactose) are the best to withstand this
stress.



Prebiotics — influence of diverse ways of processing raw materials and their analysis
Extraction of p-glucans from grain in an ultrasound bath

The procedure of isolating B-glucans from the source material by extraction in an ultrasound
bath with adjustable vibration frequency and intensity was examined. The influence of
frequency, intensity and temperature at a standardized duration of extraction was observed.
Extraction efficiency was evaluated gravimetrically as the quantity of the lyophilized
sediment.

The maximum yield of B-glucans was obtained at a combination of temperature 52 °C, output
100% and frequency 25 kHz (4.70 % from bran). The measurements conducted show
frequency 25 kHz to be twice as efficient as 45 kHz. The results demonstrate that the use of
ultrasound for extracting B-glucans from grain offal has a perspective and should be further
developed.

2. PROJECTS OF THE MINISTRY OF AGRICULTURE

Diversity of underused cereals and pseudocereals and its utilization in sustainable
agriculture and wholesome nutrition

QD 0057

Grantee: Ing. Dana Gabrovska

Annotation: The aim of the project is to extend diversity of cultivated crops and to
recommend their suitable utilisation. The project is aimed at cereals grown in small extend
(spelt, einkorn, emmer, millet, fox millet, naked oat and naked barley) and pseudocereals
(buckwheat). The searching and testing of processing possibilities of food products based on
these cereals will be main topic of the project. Important agronomical and morhological
characters and phonological phases will be evaluated. A high attention is paid to evaluation of
nutritional quality and utilization of germinated seeds for healthy food products.

Research in 2004: In 2004 nutritional evaluation of sprouted seed of naked oat (4Avena nuda
L.) and common oat (Avena sativa L.) was conducted. The grains were left sprouting at the
Research Institute for Plant Production and evaluation was carried out at FRIP. Basic
composition and the content of vitamins, minerals and the spectrum of amino acids were
determined. The results were published as a poster at the congress ,,CHEMICAL
REACTIONS IN FOOD V*, which was held in Prague on 29 September to 1 October 2004.
Furthermore, nutritional evaluation of the following products was conducted: soybean flakes,
rice flakes, wheat bran, couscous, hulled red lentils, egg free wheat pasta, egg free spelt pasta,
egg free oat pasta and egg free wheat pasta with spirulina. In these products the content of
proteins, fat, saccharides and energy value were determined.

Targeted systems of alimentation in intensive cattle breeding

QD 0176

Grantee: Ing. Milan Houska, CSc.

Annotation: The aim of the subproject will be to predict the age of calf convenient for
starting of mixing of feeding with silage components into the diet, preferences and prediction
of influence of feed composition on the veal meat quality. Also the critical point will be
predicted when the meat quality is still corresponding to veal meat quality requirements. The
nutrient content, technological and sensory properties of veal meat depending on the type of
the feed will be predicted. The composition of veal meat will be predicted by using modern
analytical methods. The VMK index will be predicted in the inter-muscular fat and
cholesterol content will be predicted. The standard quality parameters will be predicted such
as dry matter, fat content, protein content, muscular protein content, ligament content, vitamin



and amino-acid content, pH, meat colour, juice loss, water binding ability of meat, and meat
texture (Warner-Bratzler meat crispness).

Research in 2004: The subject of research entrusted to FRIP was the determination of
qualitative parameters of veal (muscle m. longissimus dorsi) taken from animals fed with
targeted feed. Three groups of calves were observed. Group 1 was offered feed with an
addition of selenium, group 2 feed without any selenium and group 3 feed with selenium plus
vitamin E (alpha-tocopherol) added. The goal of the work was to find out whether veal quality
varies due to differences in selenium and vitamin E content in feed. Crispness of raw and
cooked meat, colour of raw meat and vitamin E content were measured. Statistical evaluation
(variation analysis and Student’s t-test) showed that crispness and colour parameters already
varied between individuals within the same group. For this reason, Grubbs test to detect
outliers was run within each group of individuals tested. Observation of vitamin E presence
and impact did not allow any significant conclusions; the results of the statistical methods
used allowed making a different judgement. The correlation values of the parameters of
mechanical properties, colour and vitamin E content with fresh weight of raw meat samples
proved that dependences of Fp,y, deformation and colour coordinates a* b* are statistically
significant. In cooked samples none of crispness parameters correlated with fresh weight.
Group means were computed for individual parameters, thus the differences within respective
groups were suppressed. Not even the use of group means helped to prove statistically
significant parameter changes among respective groups. The single exception was the
statistically significant difference in parameter Fax between groups 1 and 2. The calves from
group 2 (without any addition of selenium) yielded veal having minimum crispness as
compared to groups 1 and 3. It can be concluded that selenium and vitamin E added to calf
feed rations has a proved effect upon veal crispness. Cooked veal obtained from calves fed
with standard feed (without any addition of selenium or vitamin E) showed lower crispness.

Research and development in nutritionally defined foods for population segments with
altered nutrition requirements

QD 0179

Grantee: Ing. Marie Holasova

Annotation: The project is aimed at research and development of food products designed for
the population groups with special dietary demands. For the group of pregnant and nursing
women the fermentated milk product with enhanced content of folic acid will be developed.
The HPLC procedure for folic acid and folate determination in milk products will be worked
out. The food products with decreased protein content and with decreased phosphate content
for patients with renal insufficiency and food product with low phenylalanine content suitable
for patients with phenylketonuria will be designed.

Research in 2004: The method for 5-methyltetrahydrofolate (5-MTHF) determination in
dairy products was supplemented with a procedure for testing conjugase activity. Considering
the previous research results, the following conditions for the manufacture of the final
fermented milk product with the increased content of folates were chosen: substrate —
pasteurized milk, inoculation - Streptococcus thermophilus 144, Propionibacterium
freudenreichii subsp. shermanii 160 and cream starter Slzp, fermentation temperature 37°C,
fermentation time 12 hrs. The increase of 5-MTHF amounted 3.42 to 4.43 pug 5-MTHEF/100g
pasteurized milk, mean value 4.03+0.44 ng/100 g. The content of 5-MTHF in the final
product can be raised by the addition of a suitable fruit component. The content of 5-MTHF in
11 analyzed commercially available components made from various kinds of fruits was 0.17
to 9.11ug/100g, the highest content was found in a strawberry component. The analysis of 7
cultivars of fresh strawberries revealed that both the cultivar and the level of ripeness can
influence the content of 5-MTHF in the fruit component. The stability of 5S-MTHF in the final



product containing 17% of the strawberry component was very good, the losses did not
exceed 10% during two weeks of storage at 8°C. The basic composition of the final product
was evaluated. The sensory assessment performed by quantitative descriptive analysis proved
good product acceptability. The flavouring of the product with the strawberry component also
improved its sensory quality. Microbial analyses show that the microbial counts of both
lactococci and propionic bacteria in milk indicate very good density. No contamination (CB
and yeasts) was found. Attention was paid to the utilization of whey, which has a more
favourable phenylalanine / protein ratio than milk. The phenylalanine / protein ratio of the
wheys tested ranged between 24.4 and 31.6 mg/1g protein. Model samples were prepared
using liquid and powdered whey as the principal raw material and ingredients like
maltodextrin, plant oil, saccharides, emulgator, stabilizer, vitamin supplement and acidity
regulator. The samples were subjected to sensory evaluation and analyzed for phenylalanine
content. The content of phenylalanine in all variations of model samples met the requirements
posed on "foods with reduced content of phenylalanine" as determined by Regulation No.
54/2004 Coll. for the foods intended for special nutrition (phenylalanine content below 20
mg/100 ml ready-to-use beverage). The preparations developed contain 17.4 to 18.0 mg/100
ml beverage. Based on sensory rating, two formulas and technological procedures starting
from liquid or powdered whey were chosen and worked out thoroughly.

Influence of the distribution of starch grain size on the technological quality of barley
QD 1005

Grantee: Ing. Ivan Bohacenko, CSc.

Annotation: Technological quality of barley is dependent on the composition and structure of
the kernel, especially of the starch endosperm. The main constituent of barley endosperm is
starch in the form of small and large grains. It is recognised that large starch grains form 10 %
and small grains 90 % of the total amount of endosperm starch. Small starch grains are firmly
fixed in the protein matrix and are only degraded by surface erosion. Large starch grains are
degraded by enzymes. Allegedly, about 50 % of small starch grains are not transferred to the
soluble form. With barley cultivars as a model, the proposed project produces information on
the influence of the cultivar, environment (site of cultivation) and the year of harvest on the
distribution of size fractions of starch grains. The distribution of starch grain sizes will be
correlated with technological (malting) parameters. The aim of the project is also the
development of a method and a device for the determination of the distribution of starch grain
sizes that would be accessible to factory laboratories.

Research in 2004: Determination of A and B starch fractions was performed by the LAALS
method in 36 samples of winter and spring barley harvested in 2003. Speaking about the
influence of granule size distribution in barley starch on brewing technologies, pilot
experiments proved a totally reverse effect of starch B content than previously assumed. The
cultivars with higher proportion of starch B were found to saccharify more rapidly,
intermediates (fresh wort, hopped wort) were clearer and extract losses were markedly lower.

Gluten analysis and quality monitoring of gluten free foods and raw materials

QD 1023

Grantee: Ing. Dana Gabrovska

Annotation: The consistent monitoring of the gluten-free raw materials and food quality is
the aim of the project. The conditions for the complex solution of the gluten-free diet will be
formed. HPLC method and MALDI-TOF method for gluten analyses will be established.
These methods are recommended as a comparative and supplementary method to the
immunoenzymatic method. Czech ELISA-test kit for the determination of gluten will be
developed. Most of Czech gluten-free foods will be analysed by Czech developed ELISA kit



and commercial ELISA kits. The database of gluten-free raw materials and foods will be
formed. The important information (content of nutrients, content of gluten) will be published
on Internet.

Research in 2004: The content of gliadin was determined collaboratively by 4 laboratories in
an array of 20 gluten free foods using ELISA kits (Gliadin ELISA kit and Ridascreen
Gliadin). These gluten free products were included into the database. A further 63 samples of
gluten free foods were analyzed at the FRIP laboratory. All these products were also included
into the database. The database of gluten free foods tested within the scope of the project was
also made accessible at the FRIP website. An international collaborative test of the developed
ELISA kit was performed. The kit RIDA QUICK Gliadin for the quick detection of gliadin
was tested. The researchers participating on the project attended four meetings devoted to
gluten free diet and celiakia. In April the National gathering of people suffering of celaikia
organized by the Celiacs union of the Czech Republic took place. In July and in November
meetings were organized by the Consultancy Centre for Gluten Free Diet and Celiakia. In
November the meeting also took place that was organized by the Association of the Parents
and Friends of Handicapped Children — The Celiakia Club in Brno. At three of these meetings
papers related to the topic of the project were read. The work on the standard of gluten
determination in foods was concluded. The chapter devoted to analytical possibilities of the
MALDI-TOF MS method to determine the content of gliadin and corresponding prolamines
was concluded. Two researchers participating on the project, Ing. Blanka Rubinova and Prof.
MUDr. Helena Tlaskalova, DrSc., became members of the Expert Group of the Ministry of
Public Health for celiac sprue. FRIP and the Celiacs Union of the Czech Republic became
organizers of the 19th Meeting of the "Working Group on Prolamin Analysis and Toxicity"
on 30 September to 3 October 2004.

Utilization of apple pressings in the food industry

QE 1025

Grantee: Karel Kyhos

Annotation: Project brings the know-how to process the press-cake from the continuous
production of the apple juice. The aim of the project is to produce the food grade semi-
product. The proper way of preservation will be studied. The project solves also the
technology and recipes how to use the semi-product in several food products determined for
groups of inhabitants with specific demands on diet (gluten free diet) and products with
enhanced soluble fibre (pectin) content.

Research in 2004: In 2004 the work was focused on bread with substitution of 50 % flour by
apple pressings paste. The use of pressings paste as an ingredient in a product from puffed
cereals and in side dishes was verified. Applications were also submitted for the legal
protection of intellectual property rights to the procedure of apple pressings paste production,
straining equipment and the production process of dumpling dough with the addition of
pressings paste .

New technologies for crude eggs processing

QD 1026

Grantee: Ing. Milan Houska, CSc.

Annotation: The aim of the project is the technology and machinery determined for high-
speed hotrooming of dried egg whites. The method is based on the homogenisation of the
powder at temperatures 120 — 130 °C. Process leads to the ideal sterilisation of the product at
enhanced whipping ability, odour and flavour and increased gel strength of the reconstituted
egg white. The method of extraction of egg yolk with convenient solvent will be studied. The
fluid egg yolk will be used for experiments. There will be the effort to create the closed



system including drying, extraction and pasteurisation into one process in one equipment. The
resulting product with substantially lowered cholesterol content will be used for testing of
functional properties. The part of the research will be the testing the possibility to mix the
extracted egg yolk product with plant fats.

Research in 2004: The extraction apparatus was adapted and its better performance in
cholesterol removal was verified. Pulse agitating by a perforated plunger was replaced by a
rotary mixer, able to raise the particles of the yolk extracted. Experimental results indicated
that the adaptations of the apparatus proved successful. In particular, the new way of stirring
the extraction vessel and trapping the solid phase increased the extraction yield, compared to
the pulse agitating by the perforated plunger. In extraction experiments that were repeated
under as identical conditions as possible, the influence was observed of the number of
extractions on cholesterol composition and content in the solid phase, predominantly
comprised of protein and residual fat. It was found that four subsequent extractions are
optimal for removing cholesterol from the protein. Five extractions in a row further changed
cholesterol content in the yolk, but its loss only increased from 90% to 99%. A mere three
extractions sufficed to reduce the starting cholesterol content in native yolk substantially, i.e.,
by 76%. The fundamental fact is that this result was achieved in native yolk. Both cholesterol
and water were obviously removed in a single operation. The efforts to utilize extracted yolk
with plant fat substitute resulted in its application in a product of egg mayonnaise type and in
a biscuit type product with the substantially reduced cholesterol content. Steps were also
taken to protect intellectual property rights to selected results. A patent was taken out for the
method and equipment for powdered egg white sterilization.

Analytical methods for the extension of possibilities to prove adulteration (authenticity)
of selected food commodities

QC 1111

Grantee: Ing. Ivan Bohacenko, CSc.

Annotation: Compilation of a set of analytical methods for the proof of adulteration of
chocolates and goat and sheep’s cheeses by the addition of cow’s milk and of meat products
by the addition of plant material. Methods for the proof of food irradiation.

Research in 2004: The screening method according to Young for proving and measuring the
addition of CBE to milk chocolates was implemented and validated. Using this method 11
domestic and imported chocolates were tested; all of them except 1 imported sample met the
requirements of the Regulation of the Ministry of Agriculture No. 76/2003 Coll. The
possibility to prove irradiation of fruit and vegetables was verified on potato and mango
samples. The HPLC method with electrochemical detection was used based on the
determination of free o-tyrosine. It can be concluded from the results achieved that the use of
this method for proving fruit and vegetable irradiation may be quite uncertain, mainly because
of the difficult detection of trace amounts of o-tyrosine and the necessity of perfect removal of
other substances generating a signal in the electrochemical reaction from the sample. A
qualitative method was developed for proving undeclared admixture of plant additives to meat
products by the determination of sterols. Depending on the additive used it is possible to
identify the minimum addition of 4 % soybean meal, 10 % wheat flour, 2 % gluten and 30 %
soybean protein concentrate or 40 % isolate. It is clear from what has been stated that the
method could only have a limited use, specifically for inexpensive soft sausage, where high
addition of wheat flour, soybean meal or wheat gluten can be expected. A standard
operational procedure of the PCR method was worked out for the detection of adulterating
sheep and goat cheeses with the addition of cow milk, having the detection limit 1 % of cow’s
milk. Altogether 17 samples of goat cheeses and 7 samples of sheep cheeses purchased from
retail outlets were analyzed by this method.



Selection and evaluation of cheese cultures from the viewpoint of new parameters to
ensure quality and health safety of hard cheeses

QF 3284

Grantee: RNDr. Viadimir Erban, CSc.

Annotation: The aim of the present project, planned for 2003-2006, is a verification and
possibly a precision of the physical parameters of the critical point suggested in Project
EP9384. This will be done by the comparison of physical and biological characteristics and by
the determination of physiological characteristics. Such characteristics will be chosen in
suitable cheese cultures kept in the collections, on the basis of the physical parameters found
in the above-mentioned project.

Research in 2004: High-heated cheeses of Czech, French, German and Swiss provenience
were assessed. Those criteria were selected which made it possible to compare the cheeses
among themselves. Relations between individual parameters were examined, based on the
physical, biochemical and microbiological analyses of cheeses as related to the overall
sensory rating of respective cheeses. Swiss cheeses were rated best and then followed the
cheeses of domestic and German origin with comparable rating. The cheeses of French
provenience closed the ranking. The data obtained allow to claim that Czech made cheeses do
not stray from the overall European standard. To make the critical point parameters of the
production of high-heated cheeses more accurate, it is important to know the characteristics of
their microflora. This is the reason for focusing on an array of Streptococcus thermophilus
strains. The experiments were started with tests of resistance to NaCl at 42 °C. The results
allowed a selection of nine strains for a more detailed analysis. These strains, both non-
shocked and heat-shocked, were then assessed for growth rate and the production of acids
under higher salt concentrations at varying cultivation temperatures. These data helped
characterize respective strains and arrange them in descending order. This was then
confronted with the same strains ordered according to their proteolytic activity, which appears
to be of importance in emmenthal cheese production, even though the relative proteolytic
activity of Streptococcus thermophilus is, by and large, quite low compared to other cheese
cultures.

Application of modern trends in utilizing surplus of whey in dairy industry

QF 3285

Grantee: Ing. Milos Beran

Annotation: The aim of this project is to optimize waste management in dairy industry.
Besides the noticeable financial impact, adding value to surplus whey by utilizing it as a
priceless raw material will follow in significant reduction of environmental load. The
opportunities for utilizing surplus whey include the production of various food supplements,
yeast biomass, ethanol, and a special alcoholic beverage resembling beer.

Research in 2004: A procedure of the anaerobic fermentation of sweet whey to ethanol was
developed and then tested in pilot production. Yeast strains of Fabospora fragilis or
Kluyveromyces lactis were used, providing good yield and productivity. Furthermore a two-
step fermentation procedure for the production of a valuable feed or food supplement from
sweet whey was developed. Ethanol present in the anaerobically fermented medium is utilized
in the second fermentation step for the production of yeast biomass by its aerobic
assimilation. Either the same yeast biomass as in anaerobic ethanol fermentation can be used
or another yeast strain applied. The harvested biomass contains residues of whey proteins and
can be fortified by various essential trace elements or biologically active substances.
Methodology for determining respective whey proteins was elaborated, combining
chromatographic methods with immunological ELISA tests. It offers a tool for assessing



changes in proteins due to technological processing like their aggregations and denaturation
changes.

Perspective ways of the industrial utilization of waste mould biomass from
biotechnological production facilities

QF 3286

Grantee: Ing. Milos Beran

Annotation: The goal of the project is an optimised waste management at the
biotechnological plant in Kaznéjov, the producer of citric acid. Adding the value to the waste
mycelium of Aspergillus niger by its utilization as a valuable raw material for new products
will yield not only a marked financial effect, but also a significant reduction of the
environmental load. Any industrial use of waste mycelium and its derivatives will primarily
include agriculture, food processing industry and environmental decontamination. Special
attention will be paid to the isolation and subsequent use of chitin and chitosan, valuable
polysaccharides constituting the cell walls of this mould.

Research in 2004: An economically feasible process of chitosan production by a combined
alkaline and acid extraction of industrial mould mycelia of Aspergillus niger and Penicillium
oxalicum was developed and then tested by pilot production. Chitosan made from mould was
characterized by the methods of physical chemistry and applied in several new products — a
biological tissue adhesive, a food supplement, a composite collagen-chitosan foam structure
and composite nanofibres in a mixture with polyvinylalcohol. The newly developed products
will continue to be tested with the perspective of being utilized as biomaterials for medical
use. The food supplement is tested in a clinical experiment at specialized institutions.

Functional foods from vegetables, fruits and other agricultural products made with help
of high pressure treatment

QF 3287

Grantee: Ing. Milan Houska, CSc.

Annotation: The aim of the project is the development of vegetable and fruit juices in
combination with germinated legumes and other seeds using high pressure pasteurization of
products, which preserves substances of nutrition and health importance.

Research in 2004: Broccoli juice production was tried under industrial conditions, its health
safety was verified and its consumption, popularity and potential beneficial influence on
consumers’ health was appraised. At the same time the influence of broccoli juice intake on
laboratory Norway rats previously injected with lymphoma cells was observed.
Baroinactivation data were determined for a selected strain of the microorganism
Lactobacillus plantarum inoculated into apple-broccoli juice in high concentration. The use of
fine broccoli homogenate instead of broccoli juice was also verified. Balance was calculated
for the daily intake of glucosinolates in apple-broccoli juice potentially consumed in the
amount of 500 ml a day. Formulas of mixed fruit and vegetable juices based on carrot-apple-
lemon and red beet-apple-lemon-orange were developed and tested. These juices were
analyzed and their food safety was successfully assessed. Four kinds of pure juices from
cruciferous vegetables (broccoli, red cabbage, cauliflower, Brussels sprouts) were also
prepared. These juices were made in three versions — pressurized, frozen and thermally
pasteurized. All versions of all these juices were analyzed for heavy metals, vitamin C, total
polyphenols, sulforafan (broccoli juice only), phenolic acids and rutin. In the course of
storage all juices were also subjected to microbial analyses. Antimutagenicity was also tested
and the influence of the kind of stabilization (thermal pasteurization, pressure pasteurization
and freezing) was compared. The results of microbiological evaluation indicate that pure
juices remain stable for 4 weeks in cold storage. Frozen juices exhibit positive or strongly



positive mutagenicity inhibition, pressurized juices show slightly positive to positive
inhibition, thermally pasteurized juices do not inhibit, or only slightly inhibit, mutagenicity. In
sprouted lentils (this topic is mainly studied at the cooperating laboratory of Institute of
Chemical Technology) the decrease of the content of a-galactosides depending on the
duration of sprouting was measured; their content was found to drop down to 25 % of their
starting quantity. Changes in the content of vitamin B2 and the growth of microbial counts
depending on the duration of sprouting were also observed. Based on these results the optimal
sprouting time was found to be three days. The starting pickle acidity of pH=2.0 for sprouted
and subsequently pressurized lentils was found suitable for keeping the pickle below pH=4 all
the time during storage. Baroinactivation data, i.e. the influence of pressure and pressurization
exposure on the microorganisms contained, were obtained for optimally sprouted lentils. The
efficacy of pressurization was confirmed. The dynamics of the content of a-galactosides,
vitamin B2 and the microbial counts was observed in optimally sprouted and pressurized (500
MPa for 10 min) lentils during their 21-day storage period. In two tests the content of a-
galactosides in sprouted seed was reduced by pressurization from 2.09 g per 100 g dry matter
to 1.07 g and from 2.36 g to 0.95 g respectively. After 21 days of storing this pressurized seed
at +5 °C the content of galactosides further decreased down to 0.41 g and 0.34 g respectively.
The total microbial count in sprouted lentils was reduced from 34x10° per g to less than 10
per g due to pressurization and during the storage of pressurized seed it was kept close to the
detection limit of the measuring method. Sensory assessment of salads containing optimally
sprouted and pressurized lentils was conducted. Sensory acceptability of these salads was very
good.

Establishment of a database of markers and isotope ratios (C, H, O) for determining
genuineness and authenticity in fruit spirits

QF 3288

Grantee: Ing. Renata Winterova

Annotation: This project planned for 2003-2007 deals with the problem of determining
genuineness and authenticity of fruit spirits. Markers of respective fruit spirits will be
searched for. Guaranteed authentic fruit spirits from various fruit varieties and miscellaneous
localities of the Czech Republic will be made. These spirits will be analyzed using gas
chromatography with various detectors. Selected isotope ratios will be determined. The
chromatographic profiles and markers found in respective fruit spirits will be accumulated in
the database to serve to government and supervising bodies for genuineness and authenticity
checks.

Research in 2004: Research efforts were aimed at the determination of major and minor
compounds in fruit spirits made in some distilleries in CR. Characteristic substances were
determined using gas chromatography on the capillary and packed column and a FID detector.
The compatibility of analyzed substances in the two chromatographic methods used was
compared. Compatibility was expressed by relative standard deviations (RSDr) computed for
all spirits and analytes. The capillary column yielded 500 values (10 analytes were determined
in each of 50 spirits) and the packed column yielded 400 values (8 analytes) for the
computation of relative standard deviations. The overall evaluation indicates that the
compatibility of both methods is optimal and meets the defined conditions. The analyte
content values were also compared between the same varieties of fruit spirits provided fruit
varieties used were specified by the producer. For the time being the results indicate that even
the same varieties of fruit spirits might not have similar composition and analyte content. The
differences in analyte content are mainly caused by production technology, way of
fermentation, fruit ripeness, growing site and the overall natural conditions of fruit growing.
Our work was also aimed at the identification of aromatic substances that could be specific for



respective kinds of fruit spirits. A method of solid phase microextraction (SPME) was used
for analyses, combined with capillary gas chromatography with a mass selective detector
(SPME/GC/MSD). This method helped identify 30 analytes that could potentially characterize
individual kinds of fruit spirits. The substances found occurred in all or most kinds of
analyzed spirits. Only a few substances could be considered specific for certain kinds of
spirits and these substances will be further examined. The project also included the evaluation
of fruit spirits using isotope mass spectrometry and nuclear magnetic resonance. These
methods are used in fruit spirits to measure the content of stable isotopes in the ethanol
molecule. Any potential addition of sugar to fruit juice before fermentation, or adultering fruit
spirits with alcohol of non-fruit origin, can be discovered this way. The present results should
broaden the existing database of isotopic parameters of fruit spirits for their future
authentication. The database should be made complete enough to serve the supervising
authorities for fruit spirits evaluation.

Development of foods and food supplements based on cereals

QF 3291

Grantee: Ing. Dana Gabrovska

Annotation: The aim of the project is the utilization of marginal cereals (naked barley, naked
oats and buckwheat) in foods and food supplements for wholesome nutrition of the population
as a whole, as well as for population segments with specific dietetic requirements. This
project will also include working out the formulas, technological procedures (malting,
puffing, fermentation) and application procedures for the production of: 1) new bakery,
confectionery and wholesome nutrition products with the increased content of soluble fibre
(utilizing flower, malt flower, puffed grains), 2) fermented products based on hydrolyzed
plant proteins, aimed at population segments with lactose intolerance and milk protein allergy,
3) food supplements based on yeasts with the increased content of rutin.

Research in 2004: Agricultural Research Institute, Krométiz, Ltd., started field experiments
with selected cultivars of naked barley and naked oat. Weed control was performed and the
rating of biological and economically significant characters and markers was conducted in the
course of the year. Enough grain was harvested for further work. Morphological characters
were determined and chemical analyses were carried out as planned. At the Research Institute
of Brewing and Malting, Plc., laboratory the following work was done: preparation of
differently malted and hulled samples of oat malt from the harvest 2003 and 2004, preparation
of extract and its vacuum thickening and preparation of pressings. Grain and malt were
provided to FRIP (development of formulas, optimization of the manufacturing technology of
puffed cereals) and to MILCOM, Plc. (fermented products based on cereals). FRIP secured
analyses to determine nutritional values of flour and malt (dry matter, proteins, fat, ash and
fibre). Oat and wheat flakes were prepared on a laboratory scale for the development of new
formulas. Formulas utilizing malt and malt flakes for making bakery and confectionery
products and wholesome foods were developed here. Nutritional (dry matter, proteins, fat, ash
and fibre) and sensory evaluation was performed for all samples prepared according to the
new formulas. Technological parameters of the production of puffed naked barley were
optimized and best conditions for naked oat (grain moisture, temperature and pressure in the
puffing gun) were searched for. Selected puffed samples were subject to sensory and
nutritional evaluation. The laboratories of MILCOM, Plc. and FRIP selected the lactic
fermentation bacteria to be used in manufacturing fermented products and optimized
cultivation conditions for naked oat extract. Fermented products based on naked barley were
prepared in the laboratory. Nutritional and sensory assessments were performed in these
products. The FRIP laboratory also observed the balance of rutin input from buckwheat



extract and its accumulation in yeast biomass and tested various forms of yeast biomass
utilization in food supplements.

Controlled enzymatic hydrolysis of starch and other macromolecular components of
barley (and other cereals) for the production of a concentrate and its subsequent use

QF 3297

Grantee: Jaromir Stancl

Annotation: The goal of the project is development of qualitative new product - extract -
using controled enzyme hydrolysis of soluble fractions of barley and other cereals and
construction of a bioreactor suitable for realization of this proposed technology.

Research in 2004: In 2004 technological conditions of the control of enzymic hydrolysis
were optimized, based on introductory experiments conducted in 2003, and technological tests
were executed of the utilization of the obtained hydrolysate for the production of beer or non-
alcoholic beverages and for its use in food supplements. The project resulted in providing a
procedure to make a concentrated macromolecular extract by a controlled enzymic hydrolysis
of cereals, and a beer formula with two levels of replacing malt with concentrated hydrolysate
obtained by this procedure. The results will be subject to legal protection.

Utilization of whey fortificated with lactulose by isomeration of the present lactose for
functional foods production

QF4011

Grantee: Ing. I. Bohacenko, CSc.

Annotation: The project is focused on the broadened utilization of whey, or whey offal, for
the production of functional foods containing lactulose, primarily non-alcoholic beverages.
The principal prebiotic effect of these foods should consist in a favourable stimulation of the
growth of bifidogenic bacteria in the colon, which is beneficial for the health condition of the
population.

Research in 2004: The possibility of fermenting whey enriched with lactulose was verified
experimentally. Milk fermentation microorganisms preferably degraded lactose, whereas
lactulose was largely left intact. Introductory experiments with the isomeration of aqueous
lactose solution were performed, either in calcium hydroxide alkaline environment or on
strongly basic anion exchangers. Practically the same conversion of lactose to lactulose was
achieved as is described in the literature.

Research of growing and processing characteristics of the new plum varieties

QF4111

Grantee: Ing. Jitka Pinkrova

Annotation: The aim of the project was to evaluate new varieties of plum trees from tree
growing and fruit processing viewpoint.

Research in 2004: The work was started with the development of the method to prepare
samples for the chromatographic determination of saccharides in plums, which would ensure
maximum possible quantity of saccharides to be leached to the extract. Furthermore the
HPLC method with refractometric detection for the determination of saccharide profile
(sucrose, glucose, galactose, fructose and sorbitol) was optimized and validated. The best
separating ability of the chromatographic column Ostion LGKS 0800 Ca form for the
saccharides observed was achieved at column temperature 80 °C and the flow rate of the
mobile phase 0.5 ml/min. Miscellaneous plum varieties were then analyzed by the HPLC
method with refractometric detection. They were recommended for different processing
purposes according to the content of all fermentable saccharides and sorbitol. However, the
criteria of the sensory evaluation of final products must be combined with the above-



mentioned technological criteria to provide the complex picture of the potential utility value
of each plum variety. Techniques for making prunes and plume jam were therefore proposed
and samples were prepared from selected varieties for sensory evaluation. In addition
gravimetric and refractometric dry matter and alkalimetric acidity was recorded in all varieties
supplied. In dry matter determination refractometric values exceeded gravimetric values by
some 1%, which can be explained by the presence of a small quantity of additional substances
also showing a refractive index. The differences in titration acidity found obviously are
connected with the time of harvest and the level of ripeness, in addition to the influence of
soil. In selected plum varieties fermentation tests were also made; alcohol content was
determined by titration after fruit mash distillation. During the storage in the freezer the
homogenates did not show any significant differences in titration acidity, but the content of
certain saccharides, namely sucrose, glucose and fructose, underwent major changes.

Modelling and experimental research of thermoactivation, baroinactivation and grow of
selected microorganisms

1B44040

Grantee: Ing. Milan Houska, CSc.

Anneotation: Thermoinactivation and baroinactivation data and models for precise proposals
of delicate thermal and high pressure regimes to preserve nutrients in the processed food
material. A mathematical growth and survival model of the microorganism Enterococus
faecium.

Research in 2004: Growth curves of the microorganism Enterococcus faecium were obtained
and research in thermoinactivation and high-pressure pasteurization inactivation was
conducted. This microorganism often survives the delicate pasteurization of breast milk, but
its presence in the food of premature babies and sucking infants is undesirable for its ability to
acquire resistance to antibiotics. Its growth curves for different temperatures, water activities
and pH were obtained. Based on the assessed thermoinactivation data in model solutions a
mathematical model was created as a procedure in MS Excel, valid in the exposure time range
15 to 40 min, temperature 60 to 65°C, pH=6.0 to 7.6 and aw=0.97 to 0.99. The model requires
verification in real systems. As for the microorganism inactivation by high pressure, data on
microbial count drop as a function of pressurization exposure time and pressure were acquired
for a single level pH=6.8 and water activity 0.99, at around 10°C at the start of pressurization.
It appears that the selected microorganism is very resistant to pressure pasteurization under
the conditions chosen. The potential growth of the microorganisms Staphylococcus aureus
and Escherichia coli was also modelled to help assess the hazards of its growth in pasteurized
breast milk kept in common refrigerators before and after pasteurization. The dynamics of
actual temperatures in the pasteurization device of the milk bank was also measured, and
introductory experiments comparing the stability of immunosubstances in pasteurized, non-
pasteurized frozen, and pressurized breast milk were conducted.

Canning methods of particulate foods using heat treatment

1G46047

Grantee: Ing. Milan Houska, CSc.

Anneotation: To find the conditions (temperature, exposure) for dry heat treatment of at least
four selected particulate foods or biopreparations with the aim to secure inactivation of
microorganisms contained while keeping food quality changes acceptable.

Research in 2004: The aim of the project was to modify the existing high temperature
homogenizing sterilizer of powdered egg white so as to make it suitable for heat treatment of
dry particulate foods, especially rice. The alterations mainly focused on stiffening the
supporting structures of the wiping elements, raising the input of the stirring equipment and



modifying some other parts to increase the reliability of the whole device. Introductory
experiments with thermal treatment of rice were also performed. Their goal was
thermoinactivation of microorganisms contained in rice at three different temperatures as
dependent on exposure. At the same time changes in selected quality parameters (sensory
rating, consistency, colour) were observed. Thermal treatment of rice changes its colour rather
rapidly. The slightest colour changes were exhibited by rice treated at 110°C. During thermal
treatment rice moisture already drops sharply from the starting 14% down to 4 to 6% at the
onset of sterilization temperature and further continues to decrease to 2.8 to 4.7% when this
temperature is maintained. The sensory rating parameters of cooked thermally treated rice
differs from those of thermally untreated rice particularly for nominal temperatures 120 and
130°C and longer exposure times. However, rice appearance and colour for nominal treatment
temperature 110°C and exposure 0 min are not statistically different from thermally untreated
rice. The taste of thermally treated rice shows a statistically significant difference from
untreated rice for all nominal temperature and exposure values. There is no difference in
stickiness between thermally treated and untreated rice. In general, lumpiness of thermally
treated rice decreases with the length of exposure. Hardiness and cooking homogeneity of
thermally treated and untreated rice are not statistically different. The microbiological
examination of samples taken during the maintained exposure temperature showed that
practical rice sterility can be achieved by thermal treatment at 110°C for 60 min. At 130°C
this state can be achieved after 30 min. A good compromise between rice quality changes and
microbial eradication is the application of 110°C for 90 min.

3. PROJECTS OF THE GRANT AGENCY OF THE CZECH REPUBLIC

Modelling of heat transfer, convection and retention times in the apparatuses of the food
processing industry

GACR101/02/06

Grantee: Ing. Milan Houska, CSc.

Annotation: The primary aims of the proposed project follow the line of systematic research
of heat transfer in selected apparatuses of food technologies, carried out at Food Research
Institute in Prague. The research will be oriented on the development of mathematical models
of the following processes: Study of the heat transfer into solid food products during storage
and distribution and study of the heat transfer during heat treatment of powder foods.
Research in 2004: Heat transfer during thermal treatment of particulate foods in a heat
exchanger with wiped heat changing surface was studied. Experiments with three other
particulate foods (grits, mustard grain, starch) were carried out. Their physical properties were
measured (in cooperation with RGU Aberdeen, Scotland). The coefficient of heat transfer for
heating and cooling regimes was quantified and the correlation of general validity of the type
Nu = Nu(P¢) was acquired. It turned out that the analogy of heat transfer to viscous fluids
could be used. Another topic studied at FRIP was heat transfer to foods placed in retail show
cases. The previous experiments were summarized and the time course of the mean heat
transfer coefficient was determined from model particulate foods. Additional experiments
were made to verify the influence of thermal isolation of the model on the mean value of the
heat transfer coefficient. The possibility of computing the coefficient on the basis of the
existing or modified free convection theory was analyzed. This was found impossible and
therefore a series of regression dependences of the Nu=Nu(Ra) type was derived for different
model situations. The results, i.e. the time dependences of heat transfer coefficient for the
given temperature differences and the given configuration model — environment and non-



dimensional dependence Nu vs. Ra were stored in a database created specifically for this
purpose (combined picture plus data information), see www.vupp.cz.

4. OTHER PROJECTS

Database of dietetic products and iodine

Grantee: Ing. Dana Gabrovska

The work on inventory expansion by gluten free, diabetic and low-fat low-cholesterol
products continued. The database also includes products suitable for phenylketonuriacs. In
addition, attention was paid to the development of food supplements and vitamins, primarily
to products based on herbs, which are increasingly getting in the focus of both producers and
consumers. The list of iodine enriched products was also completed. The directory of
producers was kept up to date.

Bank of information on physical properties of foods

Grantee: Ing. Zbynéek Mayer, CSc.

By the end of 2004 the Bank was comprised of 15,129 records of journal articles, books,
proceedings and other information resources (kept in a card file and/or computer recorded),
out of these 10,333 records (68 %) have already been stored in the computerized database
(microCDS-ISIS). Out of 15,129 items, 12,202 (81 %) are full text records, though partially
microfilm or microfiche recorded. In 2,927 records basic information is only available,
comprising of the bibliographic reference and occasionally also of the abstract. Most of these
records (2,684) are computer stored. In this year 38 new items were added to the databank and
the computerized database grew by 506 records. It must be stressed that international
databases like Food Science and Technology Abstracts (FSTA) are now easily accessible and
the primary goal of the project does not include updating the databank with references
available from FSTA, unless the database offers full text records of the papers in question.
Efforts are rather focused on the gradual transfer of older card-file records to the
computerized database to perfect information retrieval. The scanning of documents stored on
micrographic media using the NIKON LS-2000 35 mm Film Scanner and their conversion to a
digital format also continued over time to facilitate their further use. For the time being 355
journal articles (32 in the present year) have been converted from microfilms to .jpg files,
page after page.

Collection of microorganisms

Grantee: RNDr. Marija Gottwaldova

This collection, belonging to the gene bank of the Czech Republic, is maintained and its
functionality regularly verified. The institute owns the collection of microorganisms of
industrial use, which contains 17 strains of bacteria, 8 strains of moulds and 125 strains of
yeasts. The collection is renewed at regular intervals. An updated catalogue is available.

Educational project

Grantee: Ing. Slavomira Vavreinova, CSc.

In the frame of this project the following workshops were organized:

1. Theory and practice of water activity measurement and its importance for food safety
increase, 23 March 2004, Prague

The workshop aimed at acquainting the participants coming from food processing companies
and state supervision laboratories with the importance of determining water activity Aw as
one of the key indicators (beside temperature and pH) of food quality and safety, which



should be anchored in food legislation in compliance with the EU regulations. The theoretical
section of the workshop was complemented by the practical demonstration of water activity
measurement and the presentation of novelty instrumentation for these purposes. The practical
section of the workshop was guaranteed by the KONEKO Company.

2. Perspectives of advancement in food processing industries after joining the EU, 16 June
2004, Prague

The aim of the workshop consisted in acquainting food processors with novelties in food
legislation in connection with the Czech Republic's entry to the EU, perspectives of the food
processing industry and the chances of food processors in food research. The workshop was a
continuation of regular gatherings of food processors discussing legislation novelties
previously organized by the Czech Nutrition Society, which also co-organized this workshop.
3. Public catering 2004, 7 to 8 December 2004, Pardubice

The goal of the workshop was to acquaint the participants coming from public and school
catering services with new developments in food safety securing, HACCP implementation
and new trends in this type of catering. The workshop included a broad exchange of
experiences, particularly those concerning HACCP implementation in public catering.

A reference document for BREF Slaughterhouses and processing of their offal

Grantee: Ing. Ctibor Perlin, CSc.

In the sphere of the food processing industry only the BREF Slaughterhouses exists (category
6.4 of the Supplement 1 of Act No. 76/2002 Coll.), amounting some 500 pages, which makes
it quite user unfriendly. This is why BREF was divided into five chapters: 1. General and
principal information. 2. Processes and procedures used in the slaughterhouse industry. 3.
Present level of consumption and pollutant emissions. 4. Procedures in determining BAT
technologies. 5. The best BAT. In slaughterhouse the emission measurements of a single
prototype pilot plant are given as BAT, which does not represent any data consistent with the
real purpose of BAT. It was therefore proposed to supplement the document presented with
Czech national BATs. Here the European Union limits are compared with those set by Czech
legislation. They clearly indicate that Czech national limits are more rigorous. The latter
document could become a resource for both drawing up and reviewing an application for
Integrated Approval. For the time being the interpretation has not been consistent, depending
on individual clerical workers. In 2005 the treatment of the meat processing industry will be
added to the document.

Source materials for the fulfilment of the tasks assigned by the Commission Decision
2003/241/ES

Grantee: Ing. Ctibor Perlin, CSc.

Source materials for the EU Commission questionnaire were worked out as status information
on the implementation of the IPPC directive in the foods related legislation of the Czech
Republic. These materials contain an updated and verified list of enterprises to which the
Integrated Prevention Act No. 76/2002 Coll. applies. They also include the status description
of the implementation of this Act in everyday practice on the basis of personal experience as
well as the experiences presented on the IPPC Forums or published in the literature.



S. INTERNATIONAL OR FOREIGN PROJECTS

Development of Quantitative and Qualitative Methode to identify Plant and Animal
Species in Food

QLRT-2000-02373 EUS.RP

Grantee: Ing. Jiri Kucera, CSc.

Annotation: The aim of this part of the project is the verification of possibilities to identify
respective kinds of meats (pork, beef, lamb, horse, chicken, duck and turkey) by
electrophoretic methods. This project, which is a part of the EU’s 5th Framework Programme,
has 14 participants from various European countries and is coordinated by the Federal
Institute for Health Protection of Consumers and Veterinary Medicine, Berlin, BRD, with
Jutta Zagon as coordinator. This project is focused on the development and validation of
methods detecting the adulteration of thermally treated foods with materials of both animal
and plant origin. Methods based on nucleic acid examination (PCR) as well as protein
methods (electrophoresis, immuno methods) are observed throughout the project. FRIP works
at the methods based on the examination of proteins.

Research in 2004: In keeping with the Programme, the tests and validation of commercial
kits with immunochemical detection for the identification of kinds of cooked meats were
finished in 2004. The principal method used was ELISA, where the detection limit, specificity
and selectivity were determined for respective meat kinds using the ELISA Tek and ELISA
Tepnel BioSystems sets. The Western Blot method represents a more complicated situation,
when the specific antibodies against the beef extract were obtained by the immunization of
hens and isolation of antibodies from egg yolks. Specific antibodies against poultry meat were
prepared via immunization of rabbits by chicken meat extract. The antibodies acquired using
the Western Blot method showed cross reactions that could be suppressed, at least partially,
by antibody dilution or by saturation with respective extracts.



IV. Permanent activities for Ministry of Agriculture (MZe)

Representation of the Czech Republic in the Commision for healthy food and fodders.
Grantee: Ing. Jiri Kucera, CSc.

Ing. Jiti Kucera, CSc took part in the 9th session of the Comission (Paris, 14.-16. Dec. 2004),
which was devoted to the food of vegetable origin categorization, analytical methods used for
categorization and bioactive components in food and fodder.

V. Expert activities and consultancy

1. MINISTRY OF AGRICULTURE

commenting amendments of the Foods Law and connected regulations

commentig the Ecological Agriculture Law and connected regulations

preparations of the implementation of the IPPC Law

commenting the law on research and development support from the public expendients
and connected regulations

commenting the materials referring to the suggestion of the National programme of
research II

2. OTHERS

Ministry of Enviroment - model discussion on integrated premission application
Czech Standards Institute - commenting the materials CEN (European standards)
Federation of the Food and Drink Industries of the Czech Republic - commenting
the Foods Law novels and connected regulations

V1. Education and consultancy, committee membership, expert opinions, excursions

1. OWN CONFERENCES AND WORKSHOPS

Theory and practice of water activity measurement and its importance for food
safety increase, 23.3. 2004, Prague. The workshop organized FRIP in collaboration
with the firm KONEKO.

Perspective of food industry enterprises after entering the EU, 16. 6. 2004. The
workshop was organized in collaboration with the Czech Nutrition Society.

The 35th Symposium on new directions in food production and evaluation, which
took place on 24.-26.5.2004 in Skalsky Dvir. In addition to FRIP, the following
bodies also contributed to the factual content and the organization of the symposium:
The Working Group for Food and Agricultural Chemistry of the Czech Chemical
Society, and the Institute of Food Chemistry and Analysis of Inst. of Chem.
Technology (ICT) Prague.

World Day of Nutrition, 12.10.2004. The workshop was orsnized by Ministry of
Agriculture CT in collaboration of FRIP and teh Czech Nutrition Society.




2. TEACHING

e teaching at FFBT ICHT 2

e teaching at 3MF Charl. Univ. 1
3. EXPERT ACTIVITIES

e chemical and other analyses 52

e pressurization 8

e physical chemistry measurements 10

e microbial analyses 10

4. CONSULTANCY

Institute professionals provide consultancy in the fields of specialization of respective
laboratories to industrial and entrepreneur public. Minor consultations are provided
free of charge, in 2004 some 60 such consultations were offered and a number of
one-time inquiries were also answered.

Extensive consultancy activities were in the IPPC field Institute ecquired certificate
OZO (Specially qualified person) which authorize for expert view elaboration for
IPPC applications.

FRIP took part in information system of the Institute of Agriculture and Food
Information INFOPULT, which arranges the answers on broad public questions. 45
question were answered dutiny the year.

S. PARTICIPATION ON THE ACTIVITIES OF EXPERT BODIES AND

COMMITTEES
The Institute’s professionals participated in the activities of the following bodies and
institutions:
International
e Assotiation of pressure appliance operators (1 member)
e FEucarpia — European Association for plant research (1 member)
e Committee D1 Food Storage in International Cooling Institute (vice president)
e Committee for Healthy Food and Fodder OECD (1 member)
e Editorial Board of the Czech Journal of Food Sciences (3 members)
e [Editorial Board of International Journal of Food Properties (1 member)
e [Editorial Board of Journal of Food Engineering (1 member)
National

National Committee of the Czech Biotechnological Society (1 member)
Czech Food Society (chairman)



Czech Chemical Society, Expert Group for Fermentation Chemistry and
Bioengineering (1 member)

Czech Chemical Society, Expert Group Rherology (1 member)

Czech Chemical Society, Expert Group for Food and Agricultural Chemistry

(1 member)

Czech Committee for Food Sciences and Technologies (chairman, secretary,

3 members)

Czech national Committee for cooperation with the International Cooling Institute
(MPO), (1 member)

Grant Agency of the Czech Republic - subcommittee No. 525 - Agricultural products,
food industry and ecotoxicology (1 member)

Value Board MA for extraordinary results in research and development (2 members)
Value Boards of the National Agency for Agricultural Research (theme D) (chairman)
Value subboard (Adaptation) VS 2003 Ministry of Agriculture (1 member)

Value subboard (Opportunity) VS 2003 Ministry of Agriculture (1 member)

State final examinations board at 3. Med. fac. Charl. Univ. (1 member)

CAAS Board for the terminological dictionary (2 members)

Competition Committee No. 113 for the Faculty of Food and Biochemical Technology
(1 member)

Food Science section at the Research Institute of Professional Education

Section of food technology and engineering of Czech. Acad. of Agric. Scienc.
(CAAS) (chairman and 3 members)

Section of human nutrition and food quality of CAAS (chairman and 3 members)
Advisory Board of the Goverment Public Health Institute for Nutrition Hygiene

(1 member)

Programme Board of Research Programme MZe 2003-2007 (chairman)

Programme Board NP I-TP 1-Life Quality (1 member)

Presidium of the Czechoslovak Academy of Agricultural Sciences (CAAS)

(2 members)

Executive Board of the Agrarian Chamber Prague (vice chairman)

Board of CAAS (5 members)

Editorial Board of journal Nutrition and Food (chairman)

Group for Cereals, Oilseeds and Starch at the Ministry of Agriculture of the Czech
Republic (1 member)

Society for Nutrition, Prague and Central Bohemia Branch Committees (member of
board of directors

Goverment Examining Commitee for doctoral theses in the field Construction of
production machinery, section of chemistry and food industry machinery (1 member)
Goverment Examining Commitee for Goverment Final Examinations in study field
Machinery for chemistry, food and consumer goods industries (1 member)

Technical Commitee for Organic Agriculture of the Ministry of Agriculture of the
Czech Republic (1 member)

Board of Scientists of the Faculty of Food and Biochemical Technology, ICT

(1 member)

Board of Scientics of TF of the Czech Agricultural University (1 member)
Examining Commitee of the Faculty of Food and Biochemical Technology, Institute
of Chemical Technology, for diploma works in the field of food chemistry (I member)



6. REVIEWS

Peer reviews

foreign journals
domestic journals

Examiner’s reviews

Ph.D. theses
Master*s theses
Graduate‘s theses
Research reports
Project drafts
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VII. International activities

1. INTERNATIONAL ACTION ORGANIZED BY THE INSTITUTE

main organisator
e Working Group on Prolamin Analysis and Toxicity, Prague, 2004/1X/30-X/3

collaboration
e Chemical Reactions in Foods V, September 29 - October 1, 2004, Prague
e This action was organized in collaboration with the Institute of Chemical Technology,
Chemical Society and Food Chemistry Division, Federation of European Chemical
Societies.

2. BUSINESS TRIPS ABROAD

Reaserch trips

No. | Date State Activity Persons | Days
1 19.2.-15.2. Poland Coordination meeting of participants of 5.RP 1 7
EU - Folates project, Conference
EUROFOLATE 2004
2 ]13.3.-17.3. Spain 3" PROEUHEALTH Workshop 1 5
3 |16.3.-19.3. Belgium Meeting of the AK representatives from the 1 4
Middle - European countries
4 [8.5.-125. Mexico 4™ International Symposium on Recombined 1 5
Milk and Milk Products
5 [14.5.-16.5. Germany Fair IFFA acompanying actions 1 3
concentrated on BREF and BAT
6 |17.5.-20.5. Poland Negotiation on participation in the 6.RP 1 4
project
7 |225.-27.5. Singapore 6" Asia Chitin and Chitosan Symposium 1 6
8 124.5.-25.5. Germany IUFoST Governing Council 1 2
9 |25.5.-27.5. Germany Conference ,Food Ingredients® 1 3
10 |8.6.-10.6. Great Britain | Open door day Campden and Chorley Wood 1 3
Food Reseasch Association Group
11 [13.6-19.6 Brazil Technological fair ,Fair of the Future* 1 7
12 16.9.-19.9. Great Britain | Study visit (differential) scanning colorimeter 1 14
measurement)
13 15.10.-9.10. Denmark Excursion on the farms in Denmark 3 5
14 |13.10.-16.10. | Switzerland Research project 5.RP - Proteins - 2 4
coordination meeting
15 110.10.-13.10. | Switzerland Conference ,Tissue engineering Brokerage 2 4
Event"
16 |18.10.-21.10. | France SIAL 2 4
17 127.10.-29.10. |France Round table discussion to the frame projects 2 3
EU
18 |7.12. Austria International cooperation security 2 1




Business trips abroad connected with other activities

No. | Date State Activity Persons | Days
1 [14.1. Slovakia Assembling, instalation and repairs of 1 3
2 |24.1-25.1. Slovakia machinery manufactured in Institute 1 2
3 126.1.-29.1. Poland Development Base of Food Processing 2 4
4 128.1.-31.1. Germany Machinery 1 4
5 [12.2-15.2. Slovakia 3 4
6 |20.4-23.4. Slovakia 4 4
7 |27.4-30.4. Slovakia 6 4
8 |35.-5.5. Slovakia 6 3
9 |22.5.-28.5. Latvia 2 7

10 |10.6.-11.6. Slovakia 1 2

11 |15.7. Slovakia 2 1

12 ]9.8-10.8. Slovakia 2 2

13 |16.8.-18.8. Slovakia 4 3

14 |13.10. Slovakia 3 1

15 ]7.10.-15.10. | Slovakia 8 9

16 |21.10. Slovakia 1 1

17 |18.10.-29.10. | Slovakia 7 10

18 |1.11.-5.11. Slovakia 5 5

19 [8.11.-9.11. Slovakia 4 2

20 ]16.11.-19.11. | Slovakia 4 4

21 |21.11.-25.11. | Slovakia 1 5

22 |28.11.-30.11. | Poland 1 3

23 ]30.11-3.12. Slovakia 6 4

24 |7.12. Slovakia 2 1

25 ]16.12.-17.12. | Slovakia 1 2

26 |6.12.-17.12. | Slovakia 10 12

3. FOREIGN VISITORS IN THE INSTITUTE

No. | Date Activity State Persons

1 25.8. Sun Da-Wen China 1

2 25.8. Paul Nesvadba Great Britain 1

3 14.10. Rudolf Pechan Canada 1

4 22.10. Paul Jelen, Gary Willetard, Jane Willetard Canada 1

5 5.11. Jork Lampe, Rolf Kurtsiefer Germany 1

4. OTHER INTERNATIONAL ACTIONS

Circular tests

2




VIII. Publikacni aktivity / Publication activities

1. NEPUBLIKOVANE PREDNASKY, PREZENTACE /
NONPUBLISHED LECTURES, PRESENTATION

Beran M., Adamek L.:_Yeast biomass Torulopsis ethenoliterans grown on syntetic ethanol
medium - possibilities of usage in human and animal nutrition [Kvasnicna biomasa
Torulopsis ethenoliterans kultivovand na syntetickém etanolu - moznosti vyuziti ve vyzive lidi
a zvirat], Technologiy Fair of the Future, June 13 - 16, 2004, Sao Paulo, Brazil (poster)

Beran M., Adamek L., Hanak P., Molik P.: Isolation and some applications of fungal
chitin - glucan complex and chitosan [Plissiovy komplex chitin-glukan a chitosan, jeho izolace
a moznosti vyuziti], 6™ Asia Pacific and Chitin and Chitosan Symposium, May 23 - 26, 2004,
Singapore (poster)

Beran M., Adamek L., Handak P., Molik P.: 1. Technology of chitosan production from
industrial waste fungal biomass [Technologie vyroby chitosanu z prumyslové odpadni
plisnové biomasy]. 2. Composite chitosan containing biomaterials for medical applications
[Biomateridly pro lékarské cely obsahujici komplexni chitosan], 4™ International
Technology Transfer Days BIOMATERIAL 2004, November, 4 - 5, 2004, Erfurt, Germany
(poster)

Beran M., Adamek L., Molik P., Hanak P.: Probiotic food supplement fortified with
calcium, magnesium, and zinc lactates [Probioticky doplnék potravy obohaceny laktaty
vdpniku, hoiciku a zinku], 4™ International Symposium on Recombined Milk and Milk
Products, May 9 - 12, 2004, Cancun, Mexico (poster)

Celba J.: Stav potravinaiského vyzkumu v CR a jeho role. Konference ,,Svétovy den vyzivy“
[Situation in food research in CR and its role], 12.10.2004, Praha (prednaska)

Dostalek” P., Gabrovska D., Mochel I., Rysova J.: Beer - Nutritional Support for Celiacs?
[Pivo - podpora pro vyzivu celiaki], 19™ Meeting Working Group on Prolamin Analysis and
Toxicity, September 30 — October 3, 2004, Prague, (pfednaska)

Erban V.: Vodni aktivita-teorie [Water activity - the theory]. Seminaf ,,Teorie a praxe méfeni
vodni aktivity a jeji vyznam pro zvyseni bezpe€nosti potravin®. 23.3.2004, Praha (pfednaska)

Erban V.. Vyuziti Ay, pro zvySeni bezpe€nosti potravin (prediktivni modely HACCP)
[Utilization of water activity for food higher safety (prediktive models of HACCP).]. Seminat
»leorie a praxe méfeni vodni aktivity a jeji vyznam pro zvySeni bezpecnosti potravin®.
23.3.2004, Praha (pfednaska)

Gabrovska D., Fiedlerova V., Holasova M., Ouhrabkova J., Rysova J., Winterova R.
Michalova  A.: Nutritional Changes of Common Oat (dvena sativa L.) and Naked Oat
(Avena nuda L.) during Germination /Nutricni zmény ovsa obecného (Avena sativa L.) a ovsa
nahého (Avena nuda L.) v priubéhu kliceni], Chemical Reaction in Food 5, September 29 —
October 1, 2004, Prague, (poster)

Gabrovska D., Rysova J.: Bezlepkové potraviny a jejich testovani [Gluten-free foods and
their testing], Celostatni setkani celiaki, 6.11.2004, Brno (piednaska)



Gabrovska D., Rysova J.: Bezlepkové potraviny a jejich testovani [Gluten-free foods and
their testing], Setkéni celiaki, 1€kaiti, dietnich sester, 13.11.2004, Trojanovice (pfednaska)

Gabrovska D., Rysova J., Burkhard® M., Rubinova B.: Vysledky stanoveni glutenu
[Results of gluten estimation], Dvoudenni celostatni setkani celiakl 3. - 4. 7. 2004, Jeseniky,
(poster)

Gabrovska D., Rysova J., Ouhrabkova J., Paulickova 1., Vavreinova S.: Codex
alimentarius a dal§i informace k otazkam tykajicich se bezlepkovych potravin [Codex
alimentarius and further information concerning the gluten-free foods], Celostatni setkani
¢lent sdruZeni celiakii CR, 3.4.2004, Praha (pfednaska)

Holasova M., Fiedlerova V., Roubal P., Pechafova M.: Folate production by lactic acid
bacteria and propionibacteria [Produkce folatu bakteriemi mlécného kvaseni a propionovymi
bakteriemi], EUROFOODFOLATE 2004, February 11 - 14, 2004, Warszava, Poland
(prednaska)

Houska M., Advances in research of the high pressure treatment of foods in the Czech
Republic [Pokroky ve vyzkumu oSetiovini potravin vysokym tlakem v Ceské republice],
workshop: ,,Present Status and Perspctives of High Pressure Food Processing in Poland and
Europe®, May 18 — 19, 2004 Warszava, Poland (pfednaska)

Hous$ka M., Strohalm J., Kocurova K., TotuSek J., Ti¥iska~ J., Vrchotova J.,
Gabrovska D., Paulitkova L.: High pressure and foods [Vysoky tlak a potraviny], 16™ Int.
Congress CHISA 2004, August 22 — 26, 2004, Prague (pfednaska)

Hruby S., Perlin C.: Potravinaiské myty a jejich bourani [Food myths and their
demolition], Seminaf ke Svétovému dni vyzivy, 12.10.2004, Praha (pfednéaska)

Iametti’ S., Bonomi F., Ferranti P., Picariello’ G., Gabrovska D.: Adapting available
ELISA assays 19 th Meeting Working Group on Prolamin Analysis and Toxicity
[Prizpiisobeni dostupnych souprav ELISA], September 9 — October 3, 2004, Prague,
(prednaska)

Iametti’ S., Bonomi F., Ferranti' P., Picariello’ G., Gabrovska D.: Characterization of
gliadin content in beer by different aproaches [Charakterizace obsahu gliadinu v pivu
riiznymi postupy], 19" Meeting Working Group on Prolamin Analysis and Toxicity,
September 9 — October 3, 2004, Prague, (pfednaska)

Kadlec™ P., Dostalova J., HouSka M., Strohalm J., Bubnik  Z.: Storage of germinated pea
seeds treated by high pressure [Skladovani nakliceného hrachu oSetieného vysokym tlakem],
CIGR International Conference Beijing, October 11 — 14, 2004, Beijing, China, (poster)

Kadlec' P., Dostdlova™ J., Houska M., Strohalm J., Skulinovd" M.: The shelf life of
germinated gram legume seeds treated by high pressure [Uchovatelnost naklicenych semen
luSténin oSetienych vysokym tlakem], 5™ European Conference on Grain Legumes, June 7 -
11, 2004, Dijon, France (poster)



Kadlec™ P., Dostilova™ J., Strohalm J., Houska M., Culkova J., Hinkova A., Starhova’
H.: High pressure treatment of germinated chickpea seeds [Osetreni naklicenych semen
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Vysvétlivky zkratek / Abbreviations

Aw - vodni aktivita

BAT - Best Available Technology (nejlepsi dosazitelna technologie)

BgVV - Spolkovy institut pro ochranu zdravi spotfebiteld a veterinarni medicinu, Berlin / Federal
Institute for Health Protection and Veterinary Medicine, Berlin

BIFVP - Banka informaci o fyzikalnich vlastnostech potravin / Database of physical properties of foods
BREF - BAT reference

CEN - Soubor jednotnych evropskych norem / Collection of unified European standards

CAZV - Ceska akademie zemé&dé&lskych véd / Czech Academy of Agricultural Sciences

EUFIC - European Food Information Council / Evropska rada pro potravinarské informace
FPBT-VSCHT - Fakulta potravinaiské a biochemické technologie, Vysoka &$kola chemicko-
technologicka / Faculty of Food and Biochemistry Technology, Institute of Chemical Technology
FS-CVUT - Fakulta strojni - Ceské vysoké uéeni technické / Faculty of Mechanical Engineering,
Czech Technical University

GA CR - Grantova agentura Ceské republiky / Grant Agency of the Czech Republic

HACCP - Metoda kritickych bodu k zabezpeceni jakosti pfi vyrobé a zpracovani potravin / Hazard
Analysis and Critical Control Point

HPLC - Vysokotlaka kapalinova chromatografie / High pressure liquid chromatography

HPLC/FLD - Vysokotlaka plynova chromatografie s fluoroscencni detekci / High pressure liquid
chromatography with fluorescent light detectiondetekci

lIR - Mezinarodni institut chlazeni se sidlem v Pafizi / International Cooling Institute, Paris

IPPC - Integrovana ochrana vlivli na Zivotni prostfedi pfi vyrobé potravin / Integrated environmental
protection against influences of food prodcution

IUFoST - International Union of Food Science and Technology / Mezinarodni svaz pro potravinarské
védy a technologie

KEKI - Ustfedni potravinafsky vyzkumny institut, Budapeét / Central Food Research Institute,
Budapest

LALLS - Low Angle Laser Light Scattering (granulometricka metoda)

MZe CR — ministerstvo zemédélstvi Ceské republiky / Ministry of Agriculture of the Czech Republic
SZU Praha — Statni zdravotni Ustav Praha / State Health Institute, Prague

TF-CZU - Technicka fakulta, Ceska zemédélska univerzita / Technical Faculty, Czech University of
Agriculture

VUM, Praha - Vyzkumny Ustav mlékarensky, Praha / Research Institute of Dairy Industry, Prague
VUPP - Vyzkumny Ustav potravinafsky Praha / Food Research Institute, Prague

VZPT VUPP- Vyvojova zékladna potravinaiské techniky VUPP / Development Base for Food-
Processing Machinery

ZVU KroméfFiz, s.r.o. — Zemédslsky vyzkumny Ustav Kromé&Fiz, s.r.o. / Agricultural Research Institute

Kroméfiz, Ltd.



Priloha — nabidka sluzeb

Oddéleni vyzivovych latek
Ing. Dana Gabrovska (tel.: +420 296 792 272, e-mail: d.gabrovska@vupp.cz)

analytické rozbory potravinarskych surovin a vyrobki (bilkoviny, sacharidy, aminokyseliny, gliadin,
tuk, mastné kyseliny, kyselina pantothenova,vitaminy A, B, By, Bs C, E, niacin, karoteny,
mineralni latky, jod, rozpustna a nerozpustna vlaknina potravy)

senzoricka analyza potravinarskych surovin a vyrobki

vyvoj receptur vyrobku pro specialni a dietni vyzivu (napf. pfi diabetu, celiakii a fenylketonurii)
vCetné nutraceutik

vyvoj receptur z netradi¢nich surovin

odborné konzultace pro vyrobu specialni a dietni vyZivy

Oddéleni jakostnich znakt a mikrobialnich produktu
Ing. Alexandra Proskova (tel.: +420 296 792 206, e-mail: a.proskova@vupp.cz)

zpracovani mikrobialni biomasy na potravinarska a krmivarska aditiva

vyroba a uziti mikrobialni biomasy k dekontaminaci pldy a vody znecisténé ropnymi produkty a
mineralnimi latkami

know-how na biosyntézu mikrobidlni biomasy obohacené biologicky vazanymi stopovymi prvky
poskytovani €istych kultur dle katalogu sbirky mikroorganismu

udrzovani provozné aktivniho inokula pro vyrobu krmnych a potravinafskych kvasnic a pro vyrobu
mikrobialnich dekontaminantu

vypracovani metod preparativni izolace bilkovin z dodaného vzorku suroviny

vypracovani metod separace smési bilkovin metodami HPLC/FPLC

prikazy falSovani Cisté instantni kavy, slune€nicového, sojového a olivového oleje, Cistého masla,
v&eliho medu

rozliSeni tepelného osetfeni mléka deklarovaného jako pasterované & UHT

stanoveni sacharidu (mono- a oligo-), mastnych kyselin a sterolli v potravinach a surovinach

Oddéleni mikrobiologie a hygieny potravin
RNDr. VLadimir Erban, CSc. (tel.: +420 296 792 226, e-mail: v.erban@vupp.cz)

zakladni mikrobiologické rozbory potravin a surovin

laboratorni lyofilisace vzork(l do objemu 3 litry

pomoc pfi zavadéni systému HACCP

prediktivni mikrobiologie pro modelovani moznosti rlstu patogent ve vyrobnich potravinarskych
procesech

Oddéleni technické politiky
Ing. Ctibor Perlin, CSc. (tel.: +420 296 792 344, e-mail: c.perlin@vupp.cz)

technicka a poradenska podpora pfi vyjednavani a zpracovani zadosti o integrované povoleni pro
zafizeni definované zakonem €. 76/2002 Sb. a vyhlaskou €. 554/2002 Sb.

informace o dokumentech k nejlepsim dostupnym technikam (BAT) a k nim pfisluSnym referencim
(BREF) z dokumentt pracovni skupiny Evropské unie

vypracovani vyjadreni odborné zptisobilé osoby (VUPP) k zadostem o integrované povoleni
poradenska &innost pfi vypracovani odvolani nebo rozkladu proti rozhodnuti o Zadosti k vydani
integrovaného povoleni

Skoleni a seminare pro potravinafska oborova spole€enstva, pracovniky provozovatelu zafizeni a
dalSi zainteresované osoby k problematice IPPC

vydavani informaci k problematice IPPC v elektronické podobé (nosi¢ CD)



Oddéleni potravinaiského inzenyrstvi
Ing. Milan Hou$ka, CSc. (tel.: +420 296 792 337, e-mail: m.houska@vupp.cz)

stanoveni mechanickych, reologickych, tepelnych a sypnych vlastnosti potravin

sluzby databanky fyzikalnich vlastnosti potravin (poskytovani Ciselnych dat reologickych,
tepelnych, hmotnostnich, elektrickych aj. vlastnosti potravin)

vypocty trubkovych chladi¢u pro viskézni potraviny (navrh, projekce, vyroba i dodavka na klic)
vypocty a experimentalni ovéfovani procesu

odzkuSovani stroju, vyroba unikatnich pfistroju (napf. oscilacnich a rotacnich reometr()
konzultace k aplikaci mikrovinné technologie pfi zpracovani potravin a k vyvoji a vyrobé hotovych
pokrmu, uréenych zejména pro finalni tpravu mikrovinnym a horkovzduSnym ohfevem

testovani a posouzeni funk&nich vlastnosti novych typu zafizeni na tepelnou Upravu potravin jak
pro vyrobce, tak pro uzivatele zafizeni (napf. konvenénich boxovych peci, konvektomatu pro
catering, horkovzdusnych, klasickych i mikrovinnych trub, smazicich zafizeni)

testovani potravinarskych vyrobkl (hotovych pokrm( a polotovarl, oball, nadobi z hlediska
vhodnosti pro mikrovinny ohfev pomoci fluoroptického systému LUXTRON. Navrhy potfebnych
uprav technologie, baleni a instrukci pro ohfev z hlediska optimalni finalni kvality a hygienické
bezpec¢nosti vyrobku

Vyvojova zakladna potravinaiské techniky
Jaromir Stancl, tel.: +420 515 229 131, e-mail: vupphrus@oknet.cz)

vyvoj a vyroba solo stroji a celych linek pro potravinarsky pramysl v kusové opakovatelnosti, a to
jak vlastni vyrobni zafizeni, tak stroje a prostfedky pro baleni a manipulaci s materidlem
konstrukce a vyroba aparatli pro potravinarské technologie z nerezavéjici oceli se stfedotlakym
provozem

konstrukce a vyroba automatizanich prvkd a cidel Fizeni manipulacnich, technologickych a
dalSich procesu

aplikace elektronickych systému pro fizeni a automatizaci vyrobnich procest

vyroba slozitych nahradnich dild

vyroba forem a pryzovych vylisk{



Supplement — Offer of services

Department of Nutritive Substances

Dana Gabrovska (phone: +420 296 792 272, e-mail: d.gabrovska@vupp.cz)

e analyses of food raw materials and products (proteins, amino acids, gliadin, fat, fatty acids,
vitamins A, B4, By, Bg, C, E, niacin, carotens, pantothenic acid,.folic acid, minerals, iodine, soluble and
insoluble dietary fibre)

e sensorial analysis of food raw materials and products

o development of recipes for products for special and dietetic nutrition (e.g. for diabetes, celiakia,
phenylketonuria) including nutraceutics

e expert consultations for the production of special and dietetic nutrition

Department of Quality Features and Microbial Products

Alexandra ProSkova (phone: +420 296 792 206, e-mail: a.proskova@vupp.cz)

e processing of microbial biomass to food and feed additives

e production and utilisation of microbial biomass for decontamination of soil and water contaminated
with oil products and mineral substances

e know-how for the biosynthesis of microbial biomass enriched with biologically bound trace
elements

e provision of pure cultures, maintenance of operational active inoculum for production of feed and
food yeast and for the production of microbial decontaminates

e development of methods of preparative isolation of proteins from a supplied raw material sample

e development of methods of separation of protein mixtures with HPLC/FPLC

¢ methods microbiological analyses of food and feed

e adulteration proof in pure instant coffee, sunflower, soybean and olive oils, puree butter and bee
honey

e discrimination between thermally treated milk declared as pasteurised or UHT

e determination of monosaccharides, oligosaccharides, fatty acids and sterols in foods and raw
materials

Department of Microbiology and Food Hygiene

Dr. Viadimir Erban (phone: +420 296 792 226, e-mail: v.erban@vupp.cz)

e basic microbiological analyses of foods and raw materials

e laboratory lyophilisation of samples up to 3 litre volume

e help in HACCP system implementation

e predictive microbiology to model possible pathogen growth in food production processes

Department of Technical Policy

Dr. Ctibor Perlin (phone: +420 296 792 344, e-mail: c.perlin@vupp.cz)

o complete technical and advisory support in the sphere of Integrated pollution prevention and
control (IPPC)

e company analysis during determination, whether this legislation is lawful or not in your company
(factory, instalation)

e conditions for determination of the time-limit for the integrated permit application and for the
compulsory gaining of this integrated permit

e consultations in negotiations with local authorities and representation in these negotiations

e consultations in elaboration of compulsory application for integrated permit including all annexes

e elaboration of technical statement concerned with integrated permit application by FRIP (VUPP)
experts

e presentation of information on the best available techniques (BAT) and belonging references
(BREF) elaborated by the UN Working Group

¢ technical workshops organization with experts aimed on food branch associations, food producers
and all persons in food industry interested in IPPC

e consultacy activities in elaboration of revocation against the decision about the integrated permit
application



Department of Food Engineering

Dr. Milan HouSka (phone: +420 296 792 337, e-mail: m.houska@vupp.cz)

¢ determination of mechanical, rheological, thermal and properties of foods services of the database
of physical properties of foods (provision of numerical data on rheological, thermal, gravity, electrical
and other properties)

e calculations of tubular coolers for viscous foods (design, production, installation for immediate
use)

e calculations and experimental verifications of processes

¢ machine tests, production of unique apparatuses (e. g. oscillation and rotary rheometers)

e consultations about microwave technology implementation in food processing and about the
development and production of ready-made meals, intended primarily for final treatment with
microwave and hot-air heating

e testing and functional property evaluation in new types of appliances for thermal treatment of
foods both for the producer and for the user (e.g. conventional box ovens, convectomats for catering,
hot-air, classical and microwave ovens, frying appliances), which is advisable prior to official tests in
government testing laboratories

e testing of food products (ready-made foods, semi-finished products, packaging and dishes) for
suitability to microwave heating using the fluoroptic system LUXTRON; suggestions for necessary
adaptations of technology, packaging and heating instructions from the viewpoint of optimum final
quality and hygienical safety of products

Development Base of Food-Processing Machinery

Jaromir Stancl (phone: + 420 515 229 134, e-mail: vupphrus@oknet.cz)

e custom design and production of individual machines and machine lines for food industry, both
food-processing and packaging or manipulating machinery

e construction and production of appliances for food technologies from stainless steel with medium-
pressure regime

e construction and production of automation elements and sensors for control of manipulation,
technological and other processes

e application of electronic systems for pro control and automation of production processes

e manufacture of complicated replacement parts

¢ manufacture of forms and rubber mouldings



Vyzkumny ustav potravinaisky Praha Vyvojova zakladna potravinarské techniky VUPP
Food Research Institute Prague Development Base of Food-Processing Machinery
Radiova 7, 102 31 Praha 10 - Hostivaf 671 67 HruSovany nad JeviSovkou, okres Znojmo
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