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Pondéli 22. 5. - plenarni prednasky (invited lectures)

L1 Chytré potraviny: koncept na bazi interdiscipliniarni spoluprace mezi védci
a producenty (pripadové studie)

Hajslova J., Pulkrabova J., Stranskd M., Tomaniova M., Masak J.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Analyza soucasnych vyzkumnych vyzev, jejichz feSeni sméfuje k dalSimu zvySeni kvality
zivota budoucich generaci, jasn¢ ukazuje na potfebu akcentovat vyznam kvality potravin nejen
z pohledu jejich bezpec€nosti, ale i s pfihlédnutim k jejich nutri¢nim profilu. Typicka dieta Ceské
populace totiz postradd dostatek nékterych biologicky aktivnich latek, pfedev§im vitaminu D,
kyseliny listové, polynenasycenych mastnych kyselin, limitujici je téZ obsah drasliku c¢i
vapniku. V tomto kontextu je vysoce perspektivni védecky zdlivodnéna koncepce produkce
‘chytrych” potravin. Nova, inovativni strategie demonstrovana na nékolika konkrétnich
ptikladech, bude zpracovana formou genericky vyuzitelného "toolboxu’. Interdisciplinarni
vyzkumné aktivity budou akcentovat: (i) vyuziti potencidlu moderniho udrzitelného
zemédélstvi pro produkci prémiovych surovin; jejich vybér bude vychazet nejen z pokrocilych
komplexnich chemickych analyz, ale i ze zhodnoceni celkovych biologickych aktivit
biodostupné frakce sekundarnich metabolitli pomoci in vitro testll s bunéénymi kulturami;
(i1) aplikaci modernich, Setrnych (bio)technologii k produkci senzoricky atraktivnich
‘chytrych” potravin s poZadovanymi profily limitujicich nutrienti a bohatych na dalsi
bioaktivni latky; (iil) vyuziti enkapsulace pro stabilizaci bioaktivnich latek; (iv) kritické
zhodnoceni o¢ekévanych (pozitivnich) zdravotnich efektl v disledku konzumace vhodné denni
davky chytrych potravin; prostfednictvim klinické intervenc¢ni studie (cross-over uspotradani);
vySetfenim jednotlivych ¢lenii kohorty budou ziskéna klinickd data a kli¢ové biochemické
parametry, dal$i data budou generovana analyzou biologickych vzorkli “'omic technologiemi,
dale metagenomicka analyza DNA mikrobiomu a studium metabolickych signdlnich drah;
(v) vyhodnoceni generovanych dat a identifikace prognostickych markeri pomoci
multidimenziondlni statistické analyzy.

Smart food: a concept based on interdisciplinary cooperation between scientists and producers (case studies)

The analysis of current research challenges, the solution of which is aimed at further increasing the quality of life of future
generations, clearly shows the need to emphasize the importance of food quality not only from the point of view of their safety,
but also taking into account their nutritional profile. The typical diet of the Czech population lacks enough of some biologically
active substances, especially vitamin D, folic acid, polyunsaturated fatty acids, and the potassium or calcium content is also
limiting. In this context, the scientifically justified concept of producing ‘smart' food is highly promising. The new, innovative
strategy, demonstrated on several concrete examples, will be processed in the form of a generically usable 'toolbox'.
Interdisciplinary research activities will emphasize: (i) exploiting the potential of modern sustainable agriculture for the
production of premium raw materials; their selection will be based not only on advanced complex chemical analyses, but also
on the assessment of the overall biological activities of the bioavailable fraction of secondary metabolites using in vitro tests
with cell cultures; (ii) the application of modern, gentle (bio)technologies to produce sensorially attractive 'smart' foods with
the required profiles of limiting nutrients and rich in other bioactive substances; (iii) use of encapsulation for stabilization of
bioactive substances; (iv) critical evaluation of the expected (positive) health effects as a result of consuming an appropriate
daily dose of smart foods; through a clinical intervention study (cross-over design); clinical data and key biochemical
parameters will be obtained by examining individual members of the cohort, other data will be generated by analyzing
biological samples with "omics” technologies, as well as metagenomic analysis of microbiome DNA and the study of metabolic
signaling pathways; (v) evaluation of generated data and identification of prognostic markers using multidimensional statistical
analysis.



L2 Potraviny na naSom stole - naozaj vieme ¢o jeme?
Baxa S., Majernik S., Blazkova M., Polovka M.

Narodné pol'nohospodarske a potravinarske centrum, Vyskumny ustav potravinarsky
Bratislava

Potraviny sa dnes stali nie vlastnou zasluhou zaujimavym fenoménom. Vsetci ich konzumuju
tak ako vzdy, ale zatial' co v minulosti bolo vymiefianie receptov a popis nedelného obeda
stuCastou uzavret¢ho okruhu l'udi, dnes potraviny sa ocitli v skupine, ktorej takmer vsetci
rozumeju, podobne ako futbalu alebo politike. Vychodiskom je definovanie SMART potraviny
ako tovaru, ktory dokaze uspokojit’ redlne a realistické poziadavky konzumenta — teda je
vyzivna a zdravé, je dobrym pre prostredie, v ktorom Zzijeme a je vyhodny pre svojho
primarneho producenta. Prva Cast’ prednéasky je venovana prikladom, ¢o sa stane, ak do vyroby
potravin vyrazne zasiahnu riadené spotrebitel'ské preferencie, globaliza¢né vplyvy, obchodnici
alebo pandémia. A nie je to vzdy zmena k lepSiemu. S tymto suvisi aj kratky exkurz do oblasti
venovanej tomu, ¢o sa v potravindch nachadza a nie je tam Ziadice. Druhd Cast’ prednésky je
venovana predstaveniu vybranych modernych technolégii — hlavne vyuzitiu pulzného
elektrického pola, ktoré predstavuju vyrazny kvalitativny pokrok v procese spracovania
primarnych surovin a vyroby potravin. Posledna ¢ast’ prednasky je venovana pracovisku
Vyskumného ustavu potravinarskeho, kde vznikol a je realizovany koncept ,,Inovacie na kI'a¢*,
ktory sa ukazal ako kI'aicovy pre efektivny transfer vedeckych poznatkov do praxe a pre pomoc
hlavne malym a novym vyrobcom potravin v dnesnych nel'ahkych podmienkach.

Podakovanie: Tato publikicia vznikla vdaka podpore v ramci Operacného programu Integrovand infrastruktira pre projekt:

"Minimalizacia dopadov COVID-19 prostrednictvom cielenej vyZivy a potravinova bezpecnost' v podmienkach pandémie”,
313011AVAO9, spolufinancovany zo zdrojov Eurdpskeho fondu regiondlneho rozvoja.

Food on our table - do we really know what we are eating?

Today, food has become an interesting phenomenon not by its own merits. Everyone consumes them as they always have, but
while in the past the sharing of recipes and the description of Sunday lunch was part of a closed circle of people, today food
has found itself in a group that almost everyone understands, much like football or politics. The starting point is the definition
of SMART food as a product that can satisfy the real and realistic demands of the consumer - that is, it is nutritious and healthy,
it is good for the environment in which we live and it is beneficial for its primary producer. The first part of the presentation is
devoted to examples of what happens if controlled consumer preferences, globalization influences, traders or a pandemic
significantly affect food production. And it's not always a change for the better. Related to this is a short excursion to the area
dedicated to what is found in food and what is not desirable there. The second part of the presentation is devoted to the
introduction of selected modern technologies - mainly the use of a pulsed electric field, which represent significant qualitative
progress in the process of processing primary raw materials and food production. The last part of the lecture is dedicated to the
workplace of the Food Research Institute, where the concept of "Turnkey Innovations" was created and is being implemented,
which proved to be key for the effective transfer of scientific knowledge into practice and for helping mainly small and new
food producers in today's difficult conditions.

Acknowledgment: This publication was created thanks to support within the Operational Program Integrated Infrastructure
for the project: "Minimizing the impacts of COVID-19 through targeted nutrition and food security in the conditions of the
pandemic”, 313011AVAJ9, co-financed from the resources of the European Regional Fund development.

L3 Vyzkumné priority a moderni metody analyzy potravin uiedni kontroly SZPI
Mikes O.
Odbor kontroly, laboratoii a certifikace, Ustfedni inspektorat SZPI

Problematika falSovani potravinarskych vyrobkl sahd hluboko do minulosti a bezprostfedné
navazuje na rozvoj jejich vyroby a modernizaci pouzivanych technologii. Aby Statni



zemé&délska a potravinaiska inspekce (SZPI) jako kontrolni organ drzela v tomto ohledu krok
s falSovateli, musi pro své kontroly neustdle vyhleddvat, navrhovat, posuzovat a vyuzivat co
mozna nejmodernéjsi metody. V internim prosttedi ma SZPI pro tyto ucely zaveden rezim tzv.
inovativnich (novych) analytickych metod a postupd.

Aktualni je problematika autenticity Spaldové mouky, pro jejiz ovéreni vyuziva SZPI vlastni
proteomickou metodu vyvinutou laboratoti SZPI v Praze, zaloZenou na detekci specifickych
bilkovin charakteristickych pro pSenici setou a pSenici Spaldu, s pfipadnym konfirmacnim
stanovenim pomoci dvoustupniové metody PCR akreditované laboratore v Némecku. Pro
posouzeni pravosti skofice vyuzila SZPI inovativné zkusebni metodu *H-NMR akreditované
laboratofe ve Francii, ktera prokazala jeji miseni s cizi latkou porovnanim spektra s knihovnou
autentickych vzorkii. Pro posouzeni pravosti vzorki Safranu byla nové pro ucely ufedni
kontroly vyuzita metoda metabolomického profilovani vyvinutd a provadéna laboratoii
VSCHT v Praze sou¢asné s provedenim cilového screeningu typickych markeri $afranu setého
a dal$ich rostlin. Pro kontrolu falSovanych meda planuje laboratof SZPI v Praze v dohledné
dobé akreditovat inovativni metodu stanoveni cizich enzymi (alfa amylazy), ktera byla
optimalizovana VURV.

SZPI kazdoro¢né pfispiva cetnymi tématy pro navrhy vyzkumnych aktivit, které jsou zadavany
v ramci vefejné soutdze Programu aplikovaného vyzkumu Ministerstva zemédélstvi, ZEME.
Letos SZPI navrhovala napfiklad stanoveni autenticity cibule Salotky, stanoveni pravosti
oregana, optimalizaci kontrolnich plana zalozenych na informacich o spotfebnim kosi a analyze
rizika, standardizovanou metodiku pro interpretaci vysledkti mikrobiologickych analyz piva
a dalsi. Nekteré vyzkumné aktivity byly a jsou v programech MZe v ramci NAZV realizovany,
napf. projekty Diagnostické metody pro laboratorni kontrolu pravosti maku seté¢ho, Ovéfeni
autenticity medu pomoci analyzy pylovych zrn aj.

Research priorities and modern methods of food analysis of the CAFIA official control

The problem of adulteration of food products dates back to the past and is directly related to the development of their production
and the modernisation of the technologies used. In order to keep up with adulterators in this regard, the Czech Agriculture and
Food Inspection Authority (CAFIA), as a control body, must constantly search, design, assess and use the most possible modern
methods for its controls. In its internal environment, the CAFIA has established a system of so-called innovative (new)
analytical methods and procedures for this purpose.

A current issue is the authenticity of spelt flour, for the verification of which the CAFIA uses its own proteomic method
developed by a laboratory in Prague based on the detection of specific proteins characteristic for wheat and spelt, with possible
confirmation using a two-step PCR method by an accredited laboratory in Germany. For the assessment of the authenticity of
cinnamon, CAFIA has used an innovative 'H-NMR test method of an accredited laboratory in France, which proved its mixing
with a foreign substance by comparing the spectrum with a database of authentic samples. For the assessment of the authenticity
of saffron samples, a metabolomic profiling method developed and performed by the laboratory of the University of Chemistry
and Technology in Prague was newly used for official control purposes, together with target screening of typical markers of
saffron and other plants that can be used to adulterate saffron. For the control of adulterated honeys, the CAFIA laboratory in
Prague is planning to accredit an innovative method for the determination of foreign enzymes (alpha amylase), which has been
optimised by Crop Research Institute.

Every year, CAFIA contributes numerous topics for research priorities that are submitted within the framework of the public
competition of the Applied Research Programme of the Ministry of Agriculture, EARTH. This year CAFIA suggested for
example: determination of the authenticity of shallot onions, determination of the authenticity of oregano, optimization of
control plans based on information on the consumption basket and risk analysis, standardized methodology for interpretation
of the results of microbiological analyses of beer, etc. Some research activities have been and are being realised in the
programmes of the Ministry of Agriculture within the framework of National Agricultural Research Agency, e.g. projects
Diagnostic methods for laboratory control of poppy authenticity, Verification of honey authenticity by pollen grain analysis,
etc.



L4 Dietologie v ambulanci lipidologa
Zlatohlavek L.
III. interni klinika — endokrinologie a metabolismu VFN a 1. LF UK v Praze

Kardiovaskularni onemocnéni ptedstavuji nejcastéjsi pri¢inu mortality a morbidity u nas.
Jednim z klic¢ovych rizikovych faktorti je dyslipidémie. Pfi terapii tohoto rizikového faktoru je
dalezita nejen farmakologicka, ale 1 nefarmakologicka intervence. Souhrn dietnich opetieni
ajejich efektivita je jednak shrnut ve spolecnych evropskych doporucenich a jednak byl
vypracovan koncept nutraceutik ovliviiujicich hladinu cholesterolu, resp. krevnich lipidi.
Prakticky u vSech je poznamka, Ze jejich efekt viceetazovy a presny mechanismus efektu neni
zcela objasnén. Mezi inhibitory absorpce cholesterolu ze stfeva patii napfi. steroly a stanoly,
mezi inhibitory syntézy ¢ervena ryze, mezi latky ovliviwyjici exkreci cholesterolu napf. berberin.
Efekt téchto latek zavisi na ddvce a udava se cca do 20 % podle davky a efektu. Velkou
skupinou s nejasnym efekt jsou omega 3 mastné kyseliny.

Dietology in the clinic of lipidologist

Cardiovascular diseases represent the most common cause of mortality and morbidity in our country. One of the key risk factors
is dyslipidemia. In the therapy of this risk factor, not only pharmacological but also non-pharmacological intervention is
important. The summary of dietary supplements and their effectiveness is on the one hand summarized in joint European
recommendations, and on the other hand, the concept of nutraceuticals influencing the level of cholesterol and blood lipids was
developed. Practically all of them note that their effect is multi-level and the exact mechanism of the effect is not fully
understood. Inhibitors of cholesterol absorption from the intestine include, for example, sterols and stanols, inhibitors of
synthesis include red rice, and substances affecting cholesterol excretion include, for example, berberine. The effect of these
substances depends on the dose and is given to about 20% depending on the dose and effect. A large group with an unclear
effect are omega 3 fatty acids.

L5 Produkce a zpracovani masa ve 3. dekadé 21. stoleti: obavy, nebo optimismus?
Kamenik J.
Ustav hygieny a technologie potravin Zivo&isného ptvodu a gastronomie, VETUNI Brno

V roce 2022 dosahla podle dat OECD/FAO svétova produkce masa (drabezi, veptove, hoveézi,
skopové) 345,17 mil. t a meziro¢né se zvysila o 3,2 %. Pfitom v obdobi 2000-2020 se svétova
produkce masa zvysila 0 45 % (o 104 mil. t). Zatimco na globalni trovni produkce a spotieba
masa roste, v EU v aktudlni dekédd€ pozorujeme pokles produkce masa. Produkce driibeziho
masa vloni meziro¢n¢ klesla o 1,6 % na 12,99 mil. t, produkce hovéziho se snizila 0 2,5 % na
6,6 mil. t a vepfového masa se vyprodukovalo oproti roku 2021 dokonce o 5,6 % mén¢e
(22,1 mil. t). Spotfeba masa na globalni irovni roste jen nepatrné. V roce 2021 dosahla
42,4 kg/osobu a rok, vloni se zvysila na 43,0 kg. Podle serveru statista.com do roku 2030
stoupne primeérna spotifeba masa na 43,7 kg/osobu a rok.

Z pohledu zpracovani masa jsou stale aktualni otazky bezpeénosti masa a jeho kvality. Cerstvé
maso 1 vyrobky z masa se podileji pfiblizné z 20 % na vyskytu alimentarnich onemocnéni. Mezi
nejvice sledované puvodce patii salmonely, shiga-toxin produkujici Escherichia coli,
Campylobacter spp., ptip. Listeria monocytogenes. Jako metody k potlaceni vyskytu patogeni
se stale vice pouzivaji procesy s vyuzitim HPP. Pfidatné latky nejsou u spotiebitelli populérni,
v EU se nyni fesi sniZzeni limith pro dusitany a dusi¢nany v masnych vyrobcich. Snahou je snizit
zatéz konzumentl, otdzkou je, zda nebude ohrozena bezpecnost masnych vyrobki.

V minulé dekad¢ se na trhu objevily imitace masa a produktli z masa na bazi rostlinnych
bilkovin (PBMA). Jejich globélni prodej dosahl v roce 2020 ¢astky 4 mld. USD, ptedloni jiz to
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bylo 5,6 mld. USD. Pfes tvrzeni o pozitivnich vlivech téchto novych potravin na Zivotni
prostfedi 1 zdravi ¢loveéka vSak stale existuje fada nezodpovézenych otdzek tykajicich se
nutri¢ni hodnoty (jedna se o vysoce zpracované potraviny), stravitelnosti i bezpec¢nosti.

Meat production and processing in the 3rd decade of the 21st century: worry or optimism?

In 2022, according to OECD/FAO data, world meat production (poultry, pork, beef, mutton) reached 345.17 million tons and
increased by 3.2% year-on-year. At the same time, in the period 2000-2020, world meat production increased by 45% (by
104 million tons). While the global production and consumption of meat is increasing, in the EU we are observing a decrease
in meat production in the current decade. Poultry meat production fell by 1.6% year-on-year to 12.99 million t last year, beef
production decreased by 2.5% to 6.6 million t, and pork production was even 5.6% less than in 2021 (22.1 million t). Global
meat consumption is growing only slightly. In 2021, it reached 42.4 kg/person and year, last year it increased to 43.0 kg.
According to the server statista.com, by 2030 the average per capita consumption of meat will rise to 43.7 kg.

From the point of view of meat processing, the questions of meat safety and its quality are still relevant. Fresh meat and meat
products account for approximately 20% of the occurrence of foodborne diseases. Among the most monitored pathogens are
salmonella, shiga-toxin-producing Escherichia coli, Campylobacter spp., or Listeria monocytogenes. Processes using HPP are
increasingly being used as methods to suppress the occurrence of pathogens. Additives are not popular with consumers, the
reduction of limits for nitrites and nitrates in meat products is now being addressed in the EU. The effort is to reduce the burden
on consumers, the question is whether the safety of meat products will be threatened.

In the past decade, plant protein-based meat and processed meats imitations (PBMAS) have appeared on the market. Their
global sales reached USD 4 billion in 2020, compared to USD 5.6 billion in 2021. Despite the claims about the positive effects
of these new foods on the environment and human health, there are still a number of unanswered questions regarding nutritional
value (these are highly processed foods), digestibility and safety.

L6 Produkce umélého masa: aparaty z pohledu strojniho inZenyra
Skoéilas J., Jirout T.
Ustav procesni a zpracovatelské techniky, CVUT v Praze

Rozvoj modernich technologii v potravinaiském primyslu pfinaSi vyzvy také pro strojni
inZenyry. Produkce umélého masa, v posledni dobé& Casto akcentovand ve vefejném tisku
a odborné literatute, je piikladem takové technologie. Pfispévek ukazuje pohled strojniho
inZenyra na vyvoj aparatii dle definovanych poZadavki technologie vyroby. Technologie
vyroby sloZena z technologickych operaci az po jednotkové procesy se odehrava v typoveé
ruznych aparatech. Strojni inZenyr pfi navrhu zatizeni vychazi ze znalosti jednotkovych procest
jejich vzajemnych vazeb a posloupnosti, které tvoti technologické operace. Dillezité jsou pro
néj také fyzikalni vlastnosti zpracovavanych latek, jejich vzajemna a casova zavislost. Nejen
na piikladu koncepce a konstrukce bioreaktoru, ve kterém probiha proliferace a diferenciace
bunék pro vyrobu umélého masa, je ukdzana prace strojniho inZenyra.

Cultivated meat production: apparatuses, mechanical engineer's aspects

The development of modern technologies in the food industry also brings challenges for mechanical engineers. The production
of cultivated meat, recently often emphasized in the public press and scientific literature, is an example of such a technology.
The contribution shows a mechanical engineer's point of view on the development of apparatuses according to the defined
requirements of production technology. Production technology consisting of technological operations down to uniform
processes is carried out in different types of apparatus. Equipment design is based on the mechanical engineer’s knowledge of
unit processes, their interconnections and sequences that make up technological operations. The physical properties of the
processed substances, their correlation and time dependence are also important. The mechanical engineer’s designing process
is shown not only on the example of the concept and construction of a bioreactor, in which the proliferation and differentiation
of cells for the production of artificial meat takes place.



L7 Soucasné trendy v mlékarenském priumyslu
Horéa¢kov4 S.
Ustav mléka, tukd a kosmetiky, VSCHT Praha

Zajisténi vyroby bezpe¢nych, nutri¢né a senzoricky kvalitnich a inovativnich produktt patii
mezi zdkladni trendy soucasného mlékarenského primyslu. Velkd pozornost je vénovana
monitoringu kvality syrového mléka z hlediska celkového obsahu mikroorganismd,
somatickych bunék, inhibi¢nich latek, ale také mozného vyskytu specifickych nezadoucich
mikroorganismil. S tim souvisi také rostouci rozsifeni pouziti protektivnich kultur s vyznamnou
tvorbou antimikrobidlnich latek. Vyvoj novych technologii se zaméfuje na zlepSovani
nutri¢nich vlastnosti mléénych vyrobkt v podobé& aplikace probiotickych mikroorganismi
a jejich enkapsulovanych forem, fortifikace vyrobki vitaminy, mineralnimi latkami, zvySovani
obsahu bilkovin za pomoci membranovych procesi, které jsou vyuZzivany i pro separaci
jednotlivych slozek mléka. Pozornost je vénovana také moznosti zvySovani obsahu
prebiotickych galaktooligosacharidi aplikaci p-galaktosidasy, kterd se zaroven pouziva
k vyrobé bezlaktozovych vyrobki. Snaha o reformulace mléénych vyrobki je vyznamna hlavné
v oblasti snizovani obsahu cukru v ochucenych vyrobcich nebo snizovani obsahu soli v syrech.
Na druhé strané tlak na odklon od produktt zivo¢isného ptivodu z diivodu snizovani emisi vede
k roz$ifovani portfolia vyrobkil na rostlinné bazi, které, co se tyce konzistence a zamyslené¢ho
zpisobu pouziti, do zna¢né miry kopiruji vyrobky mlééné (ndpoje, fermentované vyrobky, syry
apod.). Z hlediska technologie a nutri¢ni hodnoty se ale jedna o zcela rozdilné vyrobky. Novym
trendem v této oblasti je vyvoj tzv. hybridnich produkt s kombinaci mléénych a rostlinnych
komponent ¢i vyroba laboratorné pfipraveného mléka na bazi produkce mlé¢nych bilkovin
geneticky modifikovanymi mikroorganismy.

Current trends in the dairy industry

Ensuring the production of safe, nutritionally and sensorially quality and innovative products is one of the basic trends of the
current dairy industry. Attention is paid to monitoring the quality of raw milk in terms of the total number of microorganisms,
somatic cells, inhibitory substances, but also the possible occurrence of specific undesirable microorganisms. This is also
related to the increasing use of protective cultures with significant production of antimicrobial substances. The development of
new technologies focuses on improving the nutritional properties of dairy products by the application of probiotic
microorganisms and their encapsulated forms, fortification of products with vitamins and minerals, increasing the protein
content with the help of membrane processes, which are also used for the separation of individual components of milk. Attention
is also paid to the possibility of increasing the content of prebiotic galactooligosaccharides by applying B-galactosidase, which
is also used for the production of lactose-free products. Efforts to reformulate dairy products are important mainly in the area
of reducing the sugar content in flavored products or reducing the salt content in cheeses. On the other hand, the pressure to
move away from products of animal origin in order to reduce emissions leads to the expansion of the portfolio of plant-based
products, which, in terms of consistency and intended use, largely copy dairy products (beverages, fermented products, cheeses,
etc.). However, in terms of technology and nutritional value, these are completely different products. A new trend in this area
is the development of so-called hybrid products with a combination of dairy and vegetable components or the production of
laboratory-prepared milk based on the production of milk proteins by genetically modified microorganisms.
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L8 Pozitivni a negativni aspekty entomofagie
Koutimsk3d L.
Katedra mikrobiologie, vyzivy a dietetiky, CZU v Praze

Jedly hmyz je vyznamnym zdrojem potravy pro miliony lidi na celém svété. Konzumace hmyzu
prispiva k cilim udrzitelného rozvoje, jako jsou nulovy hlad, opatfeni v oblasti klimatu a dobré
zdravi a blahobyt. Jedly hmyz je bohaty na makro a mikroziviny nezbytné pro ¢lovéka. Pii
produkci hmyzu jako potraviny a krmiva vznikéd vyrazné¢ méné sklenikovych plynii a vyuziva
se podstatné¢ méné pudy. Jedly hmyz také poskytuje mnoho ekosystémovych sluzeb, jako jsou
rozklad, opylovani, zmensSeni plytvani potravinami a monitorovani zdravi zivotniho prostiedi.
Néktery hmyz vSak mize také pfedstavovat zdravotni rizika pro lidi, rostliny a zvifata. Hmyz
muze pienaset choroby rostlin, zvifat a lidi. V hmyzu jsou také nékteré alergenni slouceniny
a ntinutricni latky. Proto musi chov, sklizefi, zpracovani a spotifeba jedlého hmyzu probihat dle
stanovenych postupi, aby byla zajisténa jeho bezpecna a udrzitelnd produkce.

Positive and negative aspects of entomophagy

Edible insects are a significant food source for millions of people worldwide. Insect consumption contributes to sustainable
development goals, such as zero hunger, climate action, and good health and well-being. Edible insects are rich in macro and
micronutrients essential to humans. The production of insects for food and feed generates significantly less greenhouse
emissions and uses considerably less land. Edible insects also provide many ecosystem services, such as decomposition,
pollination, reduction of food waste, and monitoring of environmental health.

However, some insects may also pose health risks to humans, plants, and animals. They could be vectors of diseases of plants,
animals, and humans. There are also some allergenic compounds in insects as well as some anti-nutritional substances.
Therefore, the design and implementation of guidelines for the production, harvest, processing, and consumption of edible
insects must be prioritized to ensure safe and sustainable insect production.

L9 Vliv teploty na nutri¢ni hodnotu potemnika moucného (Tenebrio molitor L.)
Kopecka A. (1), Koutimska L. (1), Skvorova P. (1), Kulma M. (2)

(1) Katedra mikrobiologie, vyZivy a dietetiky, CZU v Praze
(2) Katedra zoologie a rybatstvi, CZU v Praze

Entomofégie neboli konzumace jedlého hmyzu, je v soucasnosti velmi Castym tématem
k diskuzi a jedly hmyz je povazovan za potravinu budoucnosti. Navic se jedna se o potravinu
nového typu, kterd ma nejen ekonomické a enviromentélni vyhody, ale také se jednd o potravinu
s vysokou vyzivovou hodnotou a kvalitnim nutri¢nim slozenim.

Cilem této studie bylo otestovat vliv teploty chovu na nutri¢ni hodnotu larev Tenebrio molitor
L. a tak optimalizovat podminky chovu dle zdméru chovatele. U larev moucnych cCervii
chovanych pfi tfech riznych teplotach, konkrétné 22, 25 a 28 °C, byl gravimetricky analyzovan
obsah suSiny a popela, obsah lipidi Soxhletovou extrakci, obsah bilkovin Kjeldahlovou
metodou a také kvalita bilkovin pomoci analyzatoru aminokyselin. Byla také stanovena délka
téla hmyzu a télesna hmotnost. V zavislosti na teploté¢ byly zjistény statisticky vyznamné
rozdily (p <0,05) v télesné hmotnosti a délce, obsahu suSiny a popelovin, lipidi a bilkovin
Vv susiné. Hmotnost téla byla nejvyssi pfi teploté 28 °C, délka pti 25 °C, obsah tuku pii 28 °C

v



nebyl mezi teplotami statisticky porovnavan a byly stanoveny pouze pti 22 °C. Pifedpokladame
vsak, ze kvalita bilkovin se v disledku teploty neméni.

Z dosazenych vysledkl lze tvrdit, Ze nutricni parametry (obsah bilkovin a lipidl, suSiny
a popela) mouénych cervli byly ovlivnény teplotou chovu. Tyto informace mohou chovatelé
jedlého hmyzu vyuzit pro stanoveni optimalni teploty chovu za ucelem nasledného vyuziti
hmyzu.

The effect of temperature on the nutritional quality of the mealworm larvae (Tenebrio molitor L.)

Entomophagy, or the consumption of edible insects, is a very common topic of discussion these days and edible insects are
considered the food of the future. Moreover, it is a new type of food that not only has economic and environmental advantages,
but also has a high nutritional value and a good nutritional composition.

The aim of this study was to test the effect of breeding temperature on the nutritional value of Tenebrio molitor L. larvae and
thus optimize the breeding conditions according to the farmer's intention. In mealworm larvae reared at three different
temperatures, specifically 22, 25 and 28 °C, dry matter and ash content were analysed gravimetrically, lipid content by Soxhlet
extraction, protein content by the Kjeldahl method and protein quality by an amino acid analyser. Insect body length and body
weight were also determined. Statistically significant differences (p < 0.05) were found in body weight and length, dry weight
and ash content, lipid and protein content as a function of temperature. Body weight was highest at 28 °C, length at 25 °C, fat
content at 28 °C and protein content at 22 °C, the lowest temperature analysed. The analysed amino acid contents were not
statistically compared between temperatures and were only determined at 22 °C. However, we assume that the quality of the
protein does not change as a result of temperature.

From the results obtained, it can be argued that the nutritional parameters (protein and lipid content, dry matter and ash) of
mealworms were influenced by rearing temperature. This information can be used by edible insect farmers to determine the
optimum rearing temperature for subsequent utilization of the insects.

L10 UdrZitelné technologie pro moderni zemédélstvi
Jano$ K.

Future Farming, s.r.o.

Stavime a provozujeme moderni zeméd¢lské farmy. Vyvijime, vyrabime a doddvame vlastni
technologie v oborech pokrocilé aquaponie, hydroponie a RAS systémi. Véfime, Ze moderni
zemédélstvi je nadéje na udrzitelnou budoucnost.

Sustainable technologies for modern agriculture
We build and operate modern agriculture farms. We develop, manufacture and supply our own technologies in advanced
aquaponics, hydroponics and RAS systems. We believe that modern farming is the hope for a sustainable future.

L11 Polynomické Fizeni pritokovani Zivin béhem aerobni kultivace s vysokou denzitou
bunék jako nastroj ke zvySeni kvality aktivnich suchych vinarskych kvasinek

Montalbano M., Blazek J., Benes V., Paulicek V.

EPS biotechnology, s.r.o.

Ptitokovana vsadkova kultivace je obvyklym pfistupem k ziskdvani kvasinkové biomasy. Pro
maximalni vynos a kvalitu kvasinek je tfeba peclivé zvolit ristové médium a strategii pfitoku
zivin. Koncentrace glukozy i v tak malém mnozstvi jako 0,5 g/l v médiu vede k represi
respiracnich enzyml a kvasinky ptechdzi do fermentacniho metabolismu za aerobnich
podminek. Takzvany Crabtree efekt ma za nasledek vyrazné sniZzeni vynosu biomasy. V této
praci byl vyvinut polynomicky model ptitokové rovnice respektujici jak exponencialni bunééné
déleni na zacatku kultivace, tak i1 klesajici specifickou rychlost ristu béhem pozdéjsi faze
procesu v disledku akumulace odpadnich metaboliti a zvySujici se hustoty bunék. Na konci
kultivace je bunécny cyklus zastaven v GO fazi, ktera se vyznacuje nizkym procentem pucicich



bunék a akumulaci trehal6zy znamou pro svou schopnost ochrany bun¢k béhem suseni. Kvalita
aktivnich suchych kvasinek je tak zvySena diky vysoké zivotaschopnosti a prodluzuje se
skladovatelnost suché i mokré biomasy. Vyvinuty model Ize snadno ptizptsobit konkrétnimu
vinafskému kmeni bez znalosti pfesnych rtstovych charakteristik, jednoduSe ze stanoveni
optické hustoty bunék v inokulu. Tento model byl testovan na 37 rliznych izolatech kvasinek
Saccharomyces cerevisiae s primérnou koncentraci suché biomasy 39,7 + 2,6 g/l na konci
kultivace, coz odpovidd vynosu YX/S = 0,46 £ 0,03. Procento pucicich bun¢k na konci
kultivace bylo sniZzeno na 7 + 5 % s obsahem trehalézy 10,4 + 1,9 % suSiny biomasy u vSech
kultivovanych kmenu zajiStujici vysokou kvalitu aktivnich suchych kvasinek, které jsou
pfipraveny ke kvaseni hroznového mostu v partnerskych vinatstvich.

Polynomial feeding strategy during an aerobic high cell density fed-batch cultivation as a tool to increase quality of the
active dry wine yeast

Fed-batch cultivation is one of the widely used approaches in obtaining yeast biomass. The growth medium and the feeding
rate has to be chosen carefully to maximise yield and biomass quality. Concentration of glucose as low as 0,5 g/l in the medium
lead to repression of respiratory enzymes and yeast metabolisms switch to fermentation in aerobic conditions. The so-called
Crabtree effect results in a significant reduction in biomass yield. In this work polynomial feeding model was developed. This
model respects both the exponential cell division at the beginning of the cultivation as well as the decreasing specific growth
rate during the feeding phase of the process due to the accumulation of waste metabolites and increasing cell density. As a
result, the cell cycle is stopped in the GO phase that is characterized by low percentage of budding cells and trehalose
accumulation. The viability of the yeast after drying and its shelf life are enhanced in both dry and wet biomass. Furthermore,
the model can be easily adapted to a specific wine strain without knowing the exact growth characteristics, simply from the
determination of the optical density of cells in the bioreactor inoculum. This model was tested on 37 wine yeast strains
Saccharomyces cerevisiae with an average of dry biomass concentration 39,7 + 2,6 g/l at the end of the cultivation that
correspond to the yield YX/S = 0,46 £+ 0,03. The percentage of budding cells was controlled to 7 £ 5 % with the trehalose
content 10,4 = 1,9 % of biomass dry weight in all cultivated strains ensuring high quality of active dry yeast for reliable must
fermentation in partner wineries.

L12 Pojizdné zafizeni na zpracovani ovoce a zeleniny s vyuzitim PEF
Houska M., Kovarikova E., Novotna P., Podsednic¢ek M.

Vyzkumny ustav potravinaisky Praha, v. v. i.

Cilem feSeni projektu je umoznit malym farmaitim zhodnotit jejich produkci ovoce a zeleniny,
aniZz by museli investovat do drahého stabilniho zafizeni. Jednim z vysledkli feSeni
mezinarodniho projektu o ndzvu Food in Box (FOX) je proto pojizdné zatizeni na zpracovani
ovoce a zeleniny na suSené platky. Suroviny, naptiklad jablka, jsou pted zpracovani oSetfeny
vysokonapétovymi pulzy (Pulsed electric field dale PEF). Toto oSetfeni vede k lep$i pruznosti
suroviny, kterd se poté pii krdjeni na platky nelame. Navic jsou jeji rostlinné buiky
perforovany, coz ptispiva ke zrychleni suSeni vedouci k zabranéni jejich karamelizaci. Platky
jsou svétlé a kiehké. Obsahem sdéleni je sezndmeni s projektem obecné a s existujicimi
prototypy pojizdnych zatizeni na vyrobu susenych platk(i a mostu.

Podekovani: Prace byla podporena grantem 817683 Horizon 2020 o nazvu ,, Advanced technology applications in fruit and
vegetable processing .

Mobile equipment for processing fruit and vegetables using PEF

The goal of the project solution is to enable small farmers to evaluate their fruit and vegetable production without having to
invest in expensive stable equipment. Therefore, one of the results of the international project called Food in Box (FOX) is a
mobile device for processing fruit and vegetables into dried slices. Raw materials, such as apples, are treated with high-voltage
pulses (Pulsed electric field hereafter PEF) before processing. This treatment leads to better elasticity of the raw material, which
then does not break when sliced. In addition, its plant cells are perforated, which contributes to the acceleration of drying
leading to the prevention of their caramelization. The slices are light and tender. The content of the communication is familiarization
with the project in general and with existing prototypes of mobile equipment for the production of dried slices and juices.

Acknowledgement: The work was supported by grant 817683 Horizon 2020 entitled "Advanced technology applications in fruit
and vegetable processing™.



L13 Faktory ovliviiujici zrani syra
Sustova K. (1), Zemanova J. (2)

(1) AMBIS vysoka skola
(2) Mendelova univerzita v Brné

Zrani je fazi vyroby, kterd pomahd utvaret kone¢ny vzhled, konzistenci, viini, chut’ i osobity
charakter syrii. Na zrani syrii se podileji enzymy syfidla (chymosin, pepsin), nativni enzymy
vV mléce (plasmin, katepsin D, proteinazy somatickych bunék), enzymy startovacich kultur,
sekundarni kultury (které maji vliv jen u nékterych druhti syra), enzymy nestartovacich ¢ili
nahodilych (divokych) bakterii a nékdy i exogenni enzymy piiddvané k urychleni zrani. Béhem
tohoto slozitého biochemického procesu podléhaji nejvétsim zméndm laktéza a mlécné
bilkoviny, u nékterych syrt i tuk. Chut' a viné syrt jsou vysledkem proteolyzy, lipolyzy
a nasledné tvorby aromatvornych slouc¢enin. Produkty vSech téchto pochodi reaguji i navzajem,
pricemz vznika mnoho novych latek, které ovliviiuji vyslednou senzorickou jakost syrt.

Uz pfi Gpravé mléka, syfeni, formovani, lisovani a soleni probiha tzv. pfedbézné zrani syrd,
které ovliviiuje strukturu, konzistenci a dalsi pribéh zrani. Piedbézné zrani, kde se uplatiiuji
ptedevsim tzv. primarni kultury, je charakterizovano pfeménou laktézy na kyselinu mléénou
a ¢astecnym rozkladem bilkovin. Nasledujici proces zrani ozna¢ujeme jako hlavni zrani, béhem
kterého probihd dalsi rozklad bilkovin na jednodussi polypeptidy, dipeptidy az na jednotlivé
aminokyseliny a rovnéz nastdva hydrolyza tukti. Rozkladem bilkovin vznikaji také tékavé
mastné kyseliny, které se podileji na vzniku chuti syra. Podle mnozstvi a podle stupné rozloZeni
bilkovin rozezndvame rozsah zrani (pomér dusiku latek rozpustnych ve vodé k dusiku vSech
dusikatych latek) a hloubku zrani (pomér dusiku aminokyselin a amoniaku k dusiku vSech
dusikatych latek). Lipidy se rozkladaji na glycerol a volné mastné kyseliny a podileji se na
spravné chuti syrii. Mastné kyseliny jsou zaroven prekurzory v fadé katabolickych reakci, které
vedou ke vzniku dalSich chutové aktivnich latek, napt. esterti, ethylestert, thioestert, lakton,
vznikaji volné t€kavé kyseliny, zejména mravenci, octova, jantarova.

Pti zréni rozliSujeme zrani v celé hmoté (anaerobni) a zrani od povrchu (aerobni) plisobenim
povrchové mikroflory. U syrit se mohou oba typy dopliiovat, u tvrdych syrt prevlada anaerobni
zrani, u syru zrajici ptisobenim syrového mazu (tvarizky, romadur) a syry s plisni na povrchu
(camembert, hermelin) pfevlada zrani aerobni.

Factors affecting cheese ripening

Cheese ripening is a production phase that helps shape the final appearance, consistency, aroma, taste and distinctive character
of cheeses. Enzymes of rennet (chymosin, pepsin), native enzymes in milk (plasmin, cathepsin D, somatic cell proteinases),
enzymes of starter cultures, secondary cultures (which only affect some types of cheese), enzymes of non-starter or random
(wild) bacteria and sometimes even exogenous enzymes added to accelerate ripening are involved in the ripening of cheeses.
During this complex biochemical process, lactose and milk proteins, and in some cheeses also fat, are subject to the greatest
changes. The taste and smell of cheeses are the result of proteolysis, lipolysis and the subsequent formation of aroma-forming
compounds. The products of all these processes also react with each other, creating many new substances that affect the
resulting sensory quality of the cheeses.

The preliminary ripening of cheeses, which affects the structure, consistency and the further course of ripening, already takes
place during the treatment of milk, curdling, forming, pressing and salting. Pre-ripening mainly uses primary cultures and is
characterized by the conversion of lactose into lactic acid and the partial breakdown of proteins. We refer to the following
ripening process as the main ripening, during which proteins are further broken down into simpler polypeptides, dipeptides and
even individual amino acids, and fat hydrolysis also takes place. Decomposition of proteins also produces volatile fatty acids,
which contribute to the flavor of cheese. Lipids are broken down into glycerol and free fatty acids.

During ripening, we distinguish between ripening in the whole mass (anaerobic) and ripening from the surface (aerobic) due
to the action of surface microflora. Both types of ripening can complement each other in cheese, anaerobic ripening
predominates in hard cheeses, aerobic ripening predominates in cheeses ripened by the action of fungal cultures.
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L14 Pi#irodni antinutriéni a toxické latky v potravinach a moznosti jejich minimalizace
pri pripravé pokrmi

Dostalova J.
Spole¢nost pro vyzivu

Pfirodni antinutri¢ni a toxické latky jsou obsazeny téméf vyluéné v potravinach rostlinného
puvodu. Obsah téchto latek je nutné pii piipravé pokrmi co nejvice snizit. V piipadé
antinutricnich latek se jedna o inhibitory enzymu, zejména trypsinu, lektiny, kyselinu
Stavelovou a fytovou, nestravitelné oligosacharidy aj. Z pfirodnich toxickych latek je nutné
snizit zejména obsah solaninu a chakoninu v bramborach. Pfi pfipravé pokrmt je také nutné
zabranit vzniku rizikovych latek, zejména pfi smazeni a grilovani.

Natural anti-nutritional and toxic substances in food and the possibilities of their minimization during food preparation
Natural anti-nutritional and toxic substances are contained almost exclusively in plant-based foods. The content of these
substances must be reduced as much as possible when preparing food. In the case of anti-nutritional substances, these are
enzyme inhibitors, especially trypsin, lectins, oxalic and phytic acid, indigestible oligosaccharides, etc. Of the natural toxic
substances, it is necessary to reduce especially the content of solanine and chakonine in potatoes. It is also necessary to prevent
the formation of hazardous substances during food preparation, especially during frying and grilling.

L15 Uméla inteligence pomaha v boji proti mytim
Brat J.
Svaz péstitelli a zpracovatelll olejnin

Myty o potravinach jsou velmi vdé€nym tématem, které plni rizné webové stranky. Hodné
mytt koluje o fepce a fepkovém oleji. Intenzita Sifeni mytt vzrista v obdobi kveteni fepky,
které se opé€t blizi. Myty a jejich vyvraceni jsou v pfehledu zpracovany v brozute, kterd je
k dispozici v tisténé verzi i na webu.

Jednim z trendl posledni doby je pouZivani umélé inteligence k riznym ucelim. Pouziti je
jednoduché, zvladne ho v podstaté kazdy se zakladni poc¢itaCovou gramotnosti. Rozhodli jsme
se umélou inteligenci vyzkouset, jak bude reagovat na poloZené dotazy ohledné myta, které se
Sifi v souvislosti s fepkovym olejem.

Artificial intelligence helps fight myths

Food myths are a very favorite topic that fills various websites. Many myths circulate about rapeseed and rapeseed oil. The
presence of myths increases during the rape flowering season. It is approaching again. The myths and their debunking are
summarised in a booklet that is available in print and on the web.

One of the recent trends is the use of artificial intelligence for various purposes. It is simple to use and can be mastered by
virtually anyone with basic computer literacy. We decided to test artificial intelligence to see how it would respond to questions
about the myths that have been spread about rapeseed oil.
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L16 Molekulova spektroskopie v potravinarstvi
Sedliakova M.
NICOLET CZs.r. 0.

Molekulova spektroskopie se fadi mezi nedestruktivni experimentalni metody. Pomoci této
metody Ize velmi rychle ziskat cenné informace o zkoumaném vzorku. Molekulova
spektroskopie vyuziva interakce zafeni se vzorkem s cilem vyuzit ziskané spektrum na urceni
kvalitativniho a/nebo kvantitativniho slozeni vzorku. Vedle téchto informaci je mozné sledovat
1 strukturu, homogenitu vzorku nebo monitorovat prubéh chemickych reakci.

V potravinafstvi se molekulové spektroskopie vyuziva k rychlému kontrole vstupnich surovin,
meziproduktii 1 hotovych vyrobkl. Stile castéji se nasazuje 1 jako on-line metoda pfi
monitorovani vyrobnich procesi s cilem predejit odchylkdm ve vyrobnim procesu.

Molecular spectroscopy in food industry

Molecular spectroscopy is classified as a non-destructive experimental method. Using this method, valuable information about
the sample can be obtained very quickly. The sample is not damaged by the analysis and yet provides information on its
composition. The vibrational energy values obtained are related to the strength of the chemical bonds, the molecular geometry
and the mass of the nuclei, i.e. the molecular structure in general. Molecular spectroscopy uses the interaction of radiation with
the sample in order to use the spectrum obtained to determine the qualitative and/or quantitative composition of the sample.

In the malting, brewing industries and wine production, molecular spectroscopy is used to quickly check raw material inputs
and finished products. It is also increasingly being deployed as an on-line method to monitor the various stages of production
in order to prevent deviations in the production process.

L17 Prezentace firmy MERCK
Sedlafova R.
Merck Life Science, s.r.o.

Komer¢ni prezentace ve foyer
Commercial presentation in the foyer

L18 Prezentace divize PROFOOD, JEMO TRADING
Chvilova M.
JEMO TRADING, Bratislava

Komer¢ni prezentace ve foyer
Commercial presentation in the foyer

L19 Prezentace firmy GeneProof
Kunc M.
GeneProof® a.s.

Komer¢ni prezentace ve foyer
Commercial presentation in the foyer
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L20 Netradi¢ni obiloviny - pSenice jednozrnka a Zito trsnaté
Filip P., HruSkova M.
Svaz primyslovych mlyntt CR Praha

Potravinarska pSenice a zito tvoii zakladni tuzemské suroviny pro mlynsky primysl a z nich
vyrobené mlynské vyrobky jsou témét z 90 % zpracovavany na ceredlni vyrobky. Sortiment
chleba a peciva v mnozstvi témet 100 kg na osobu a rok predstavuje hlavni skupinu potravin
nejen syticiho charakteru, ale jsou i zdrojem bilkovin a vldkniny rostlinného pivodu.
V souvislosti s rostouci poptavkou po netradi¢nich a bio vyrobcich stoupa zéjem o pestovani
puvodnich druhlt obilovin, které byly zakladem pro vyslechténi soucasnych vynosoveé
vykonnych odrtd pSenice a zita. Do této skupiny patii mimo jiné pSenice jednozrnka a zito
trsnaté.

PSenice jednozrnka je praptivodni druh pluchaté pSenice, kterou zeméd¢lci péstovali jiz pred
10 - 12 tisici lety. Jednozrnka plana (Triticum boeoticum) byla jako prvni druh pSenice
domestikovana na kulturni jednozrnku (Triticum monococcum) za ucelem lidské vyzivy.
Primérné sloZeni jednozrnky je téméf srovnatelné s odridami pSenice seté. Uvadi se obsah
bilkovin 17,6 %, sacharidi 62,0 %, vldkniny 8,7 % a tukl 3,6 %. Energii 100 g odpovida
1480 KJ. Jednozrnka je vhodna pro péstovani v rezimu ekologického zemédélstvi. Vysoky
obsah karotenoidi barvi chléb mirn€¢ do Zluta. Mouka z jednozrnky je pro niz8i obsah lepku
cenéna pro vyrobu nekynutych ceredlnich vyrobku (susenek, oplatek, pizzy). Zrno obsahuje
lepek, takZze neni vhodné pro osoby trpici celiakii,

Zito trsnaté (Secale cereale var. multicaule) je stary druh Zita, ktery se diive péstoval na
lesnich mytinach, a ma mnoho lidovych nazvii, nej€astéji kiibice. Z agronomického hlediska
se vyznacuje nizkym vynosem, ale roste dobfe i v neptiznivych podminkéch. Pfinosem je forma
uziti jako zelend hmota a zrno. SloZeni zita trsnaté¢ho je srovnatelné s odridami zita setého.
Uvadi se obsah bilkovin 16 %, sacharidil 69,5 %, vlakniny 15.2 % a tuku 2,4 %. Energii 100 g
odpovida 333 kcal. Za prednost Zita trsnatého 1ze oznacit obsah tokolll s preventivni funkei
civilizacnich chorob. V roce 2003 byla povolena odriida Lesan a lze ji péstovat z podzimniho,
jarniho 1 letniho vysevu. V odridovych zkouskdch méla v moukach vyssi obsah popela
00,07 - 0,32 %. Niz8i mnozstvi bilkovin neni v Zitnych moukéch hodnoceno negativné.

Cilem Slechténi je uvadét na trh agronomicky vynosové odridy se zachovanim jakostnich
ukazatelli zejména pro potravindiské uziti. Pro ekologické péstovani jsou nabizeny obiloviny
S odliSnym vyuzitim a nutri¢nim piinosem.

Old cereals - wheat Triticum monococcum and rye Secale cereale var. multicaule

Wheat and rye belong to the basic material for milling industry. Products prepared from these cereals rang among basic stable
food with daily consumption. Every Czech person had eaten about 100 kilos cereal product per year. Wheat and rye flours as
a basic raw material for the most cereal products have not only fulfilling function but are known their nutrition effect by means
of proteins and dietary fiber contents. Modern consumer claims tend to untraditional and bio products and its means to growing
old cereals as wheat Triticum monococcum and rye Secale cereale var. multicaule.

Wheat Triticum monococcum belongs to old sorts, which were cultivated before 10 -12 thousand years. As a first cereals was
used for people consumption. Grain structure is similar to modern food wheat and contains 17.6% protein, 62.0% starch, 8.7%
fiber and 3.6% fat. Triticum monococcum serves for cultivated at eco farming. For higher content of flour carotenoids, the
bread has yellow colour. Variety Rumona can be used for winter as summer snowing. Lower contents of protein seem to be
suitable for no fermented cereal food as cookie, pastry and pizza. For flour content of gluten there is impossible for person with
celiatic

Rye Secale cereale var. multicaule belongs to old sorts, which was cultivate in medieval age at forest place and has many

archaic names (kfibice, forest rye, James rye). As far as agronomical point of view has low grain yield, but can grow in worse
climatic and soil conditions. To positive aspects belong to using as grain and green growth. Grain structure is similar to modern
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food rye and contains 16.0% protein, 69.5% starch, 15.2% fiber and 2.4% fat. Contain of tocol components is appreciate for
nutrition benefits reason. Variety Leson can be used for winter and summer snowing.

Aims of modern cultivation are prepared of agronomical cereals varieties with standard gown procedures and quality
parameters mostly for using of food reason. For eco cultivation seem to be positive older sorts with specific use and nutrition
value.

L21 Mykotoxiny a jejich ,,maskované* formy ve vyrobcich na bazi ovsa
Prasova N., Dzuman Z., Behner A., Dolezalova T., Hajslova J., Stranska M.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Mykotoxiny jsou toxické sekundarni metabolity produkované mikroskopickymi vldknitymi
houbami, které kontaminuji riizné druhy plodin. Mezi hlavni kontaminanty ovsa a produktii na
bazi ovsa patii HT-2 a T-2 toxin (HT-2 a T-2), které mohou ovliviiovat proteosyntézu
a zpusobovat stfevni toxicitu. V potravindch a krmivech jsou rutinné sledovany, av§ak krom¢
téchto volnych forem je znac¢na €ést z nich vazana v rznych konjugatech (tzv. ,,maskovanych*
formach), zejména s jednodussimi a slozitéjSimi sacharidy. V soucasnosti je vSak kvantifikace
nativnich forem konjugovaného HT-2/T-2 problematickd vzhledem k nedostupnosti
analytickych standardti. Cilem této studie bylo vyvinout metodu umoznujici nepiimou
kvantifikaci téchto konjugatl, kterd je zaloZena na jejich efektivni izolaci pomoci imuno-
afinitni chromatografie a nasledné enzymatické hydrolyze. Analytické stanoveni bylo
provedeno pomoci ultra-a¢inné kapalinové chromatografie ve spojeni s tandemovou
vysokorozliSovaci hmotnostni spektrometrii. Tato metoda byla validovdna a nasledné
aplikovana na 52 produkt na bazi ovsa z Ceské trzni sité. HT-2 a T-2 byl stanoven v 92 %
vzorkll (suma HT-2+T-2 se pohybovala v rozmezi <0,4—-142 pg/kg). Ve vétsine vzorkt byly
také detekovany monoglukosidy HT-2/T-2 a diglukosidy HT-2. Po enzymatické hydrolyze byl
obsah HT-2 ve vzorcich navySen oproti pivodnimu volnému HT-2 o 0-129 %, pramérné
0 20 % (pro vsech 52 vzorktl), coZ je dvakrat vice, nez bylo uvazovano Evropskym ufadem pro
bezpecnost potravin v roce 2017 pro ucely hodnoceni zdravotnich rizik plynoucich
Z ptitomnosti modifikovanych mykotoxind (10 % pro sumu HT-2+T-2, EFSA, 2017). Nejvice
kontaminovanou kategorii potravin byly oblibené snidanové ceredlie — ovesné vlocky.
Dosazené vysledky ilustruji, Ze glykosylované mykotoxiny ve vyrobcich na bazi ovsa mohou
vyznamné¢ piispet k naplnéni az prekroceni akutni referencni davky ¢i tolerovatelného denniho
piijmu stanovené pro HT-2+T-2, zejména pro déti, Zeny ¢i osoby s nizkou té€lesnou hmotnosti.

Mycotoxins and their ,masked* forms in oat-based products

Mycotoxins are toxic secondary metabolites produced by microscopic filamentous fungi that contaminate various crops.
Among the main contaminants of oats and oat-based products are HT-2 and T-2 toxin (HT-2 and T-2), which can affect
proteosynthesis and cause intestinal toxicity. They are routinely monitored in food and feed, but apart from these free forms,
a significant part of them is bound in various conjugates (so-called ‘masked’ forms), especially with simpler/more complex
carbohydrates. Currently, however, quantification of the native forms of conjugated HT-2/T-2 is problematic due to the
unavailability of analytical standards. The aim of this study was to develop a method enabling the indirect quantification of
these conjugates based on their efficient isolation using immuno-affinity chromatography and subsequent enzymatic hydrolysis.
Analytical determination was performed using ultra-high performance liquid chromatography and tandem high-resolution mass
spectrometry. This method was validated and applied to 52 oat-based products from the Czech market network. HT-2 and T-2
was determined in 92% of samples (the sum of HT-2+T-2 was in the range <0.4-142 pg/kg). HT-2/T-2 monoglucosides and
HT-2 diglucosides were also detected in most samples. After enzymatic hydrolysis, the HT-2 content in samples was increased
by 0-129%, an average by 20% (for all 52 samples), compared to the original free HT-2, which is twice as much as was
considered by the European Food Safety Authority in 2017 for health risk assessment purposes arising from the presence of
modified mycotoxins (10% for the sum of HT-2+T-2, EFSA, 2017). The most contaminated food category were popular
breakfast cereals — oat flakes. The achieved results illustrate that glycosylated mycotoxins in oat-based products can
significantly contribute to fulfilling or exceeding the acute reference dose or tolerable daily intake established for HT-2+T-2,
especially for children, women or persons with low body weight.
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L22 Vnimani chladivé chuti - menthol a ti druzi
Panovska Z., Macurova K, Hrdlickova M., Ilko V., Dolezal M.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Senzoricka analyza je obor, ktery se zabyva hodnocenim vyrobki pomoci lidskych smyslu.
Pokud se zabyva potravinarskymi vyrobky, pak nejvetsi roli pii posuzovani hraji z lidskych
smyslt chut a ¢ich. Cichem rozpoznavame desetitisice viini, zatimco mnoZstvi popsanych chuti
je pomérné¢ malé. Rozpoznadvame zakladni chuté, kam se tadi sladkd, hotka, kysela, slana
a umami chut’. Zakladni chuté jsou vnimany pies receptory dané pro urcitou chut’. Dalsi tzv.
odvozené chuti jsou vnimany hlavné pies trigemindlni nerv. V posledni dobé se vénuje
pozornost chladivé chuti. Zpiisob, jakym lidské t€lo vnimé chladivy vjem, je stile pfedmétem
badani. Nejvétsi pralom piisel v 90. letech 20. stoleti, kdy byly objeveny a popsany receptory,
které jsou za vnimdni teplotnich vjeml zodpovédné. Pokusy byly provadény hlavné
s kapsaicinem a mentholem. Za objev tohoto a dalSich receptord thermo a mechanoreceptorti
byla v roce 2021 udélena i Nobelova cena za fyziologii a 1ékatstvi.

Latek, které vyvolavaji chladivy vjem, je vice, ale nejvétsi pozornost je vénovana mentholu
a jeho derivatim.

Prispévek se zabyva vysledkiim senzorického hodnoceni chladivé chuti mentholu pfi raznych
koncentracich, a zda ma zména matrice vliv na jeho vnimani. Chladivy vjem byl zkouman
I Z opa¢ného uhlu pohledu, tedy nejenom jak je vniman, ale i jak jeho chladivy vjem ovliviiuje
vnimani senzorického profilu potravin.

The perception of the cooling taste of menthol and the others

Sensory analysis is a field that deals with product evaluation by using the human senses. When dealing with food products,
taste and smell play the biggest role in judging from the human senses. We can smell tens of thousands of scents, while the
amount of tastes described is relatively small. We recognise the basic tastes, which include sweet, bitter, sour, salty and umami.
The basic tastes are perceived through receptors given for a certain taste. Other tastes are perceived mainly through the
trigeminal nerve. Recently, attention has been paid to the cool taste. The way the human body perceives cooling sensation is
still a subject of studies. The biggest breakthrough came in the 1990s, when the receptors responsible for temperature perception
were discovered. The discovery of this and other thermo and mechanoreceptor receptors was also awarded the Nobel Prize in
Physiology and Medicine in 2021.

There are more substances that produce cooling sensation, but most attention is paid to menthol and its derivatives. The paper
looks at the results of sensory evaluation of the cooling taste of menthol at different concentrations, and whether the changes
in matrix affects its perception. The cooling sensation has also been studied from the opposite point of view, i.e. not only how
it is perceived, but also how its cooling sensation affects the perception of the sensory profile of foods.

L23 Chovani a zmény stavu stfibrnych nanocastic dispergovanych do mléka
Revenco D., Petrova J, Koplik R.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Nanocéstice stiibra (Ag NPs) jsou pro své antimikrobidlni uc¢inky ¢astou pouzivany v riznych
oborech, napt. v kosmetice nebo textilnim primyslu. Celosvétovym objemem vyroby (stovky
tun ro¢n¢) patii Ag NPs mezi nejvice uzivané nanomateridly. V disledku masivniho pouZivani
se Ag NPs objevuji v Zivotnim prostiedi jako kontaminanty a mohou pronikat i do potravniho
fetézce. Kontaminace potravin rliznymi nanomaterialy tedy neni vyloucena, takze je nutné
vyvijet analytické metody pro jejich stanoveni. Jednou z moZnych cest kontaminace
potravinovych surovin a vyrobkil je pouziti pitné vody pii vyrobé. Pokud je totiZ pitnd voda
ziskavéna upravou vody povrchové, pak anorganické nanocastice, které jsou témét vzdy
Vv povrchovych vodéch pfitomny, nemuseji byt béznymi Cisticimi procesy zcela odstranény.
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Pro expozici konzumenta nanocasticemi pochazejicimi ze stravy je dilezité, zda se tyto
nanocastice v chemickém prostiedi potraviny a lidském gastrointestindlnim traktu néjak méni.
V této praci jsme se zaméfili na stabilitu Ag NPs ve vodné disperzi suSeného mléka a zmény
Ag NPs pfi simulované digesci takové disperze.

Nanocastice kovii nebo jejich sloucenin, které jsou obsazené v raznych vzorcich, lze
charakterizovat fadou instrumentalnich technik. Pro stanoveni malych poctli nanocastic
a urCovani distribuce jejich velikosti je vhodna technika analyzy jednotlivych ¢astic hmotnostni
spektrometrii s indukéné vazanym plazmatem (single particle ICP-MS). Tato technika je
zalozena na hmotnostné spektrometrickém meéifeni intenzity izotopového iontu piisluSného
prvku (zde “Ag*) s velmi vysokou frekvenci zdznamu pii nasdvani dostatecné zfedéného
kapalného vzorku (vodné disperze) do zmlzovace, piicemz vznikajici aerosol je pak veden do
vyboje argonového plazmatu. V plazmatu nastava vypateni, atomizace a ionizace ptislusného
prvku. Vypateni stiibrné Castice rozméru desitek nanometrd, kterd obsahuje stovky tisic az
desitky milionti atomi Ag, vyvola kratky signal (doba cca 0,5 ms) ve tvaru piku, jehoz plocha
je umérnd hmotnosti stfibra v ¢astici. Z po¢tu zaznamenanych signalt za dobu méfeni lze pti
stadlém pratoku vzorku odvodit pocet nanocastic, a tedy i koncentraci poctu castic N
V jednotkovém objemu vzorku (N se udava napi. v mlt). Z velikosti (plochy) piku lze na
zéklad¢ kalibrace odvodit hmotnost kovu v nanocastici a za piedpokladu kulového tvaru
vypocitat primér nanocastice (vyjadifeny v nm). Vysledkem analyzy je tedy informace o poctu
castic a distribuci jejich velikosti.

Zabyvali jsme se stabilitou nanocastic stiibra dispergovanych do mléka a zménami téchto
nanocastic po enzymové digesci nanoc¢asticemi obohacené mlééné disperze za simulovanych
gastrointestinalnich podminek. Vychozim materidlem byly nanocastice zndmé velikostni
distribuce o stiedni velikosti 59 nm. Abychom zachovali neménné slozeni mlé¢né matrice,
pfipravovali jsme disperze nanocéstic do vodné disperze suSené¢ho odtu¢néného mléka
(v podstaté do ziedéného rekonstituovaného mléka). Analyzy je nutné provadét pii znaéném
ziedéni vzorku (koncentrace mlééné susiny maximaln& 50 mg 1), protoZe vlastnosti disperze
se skokové méni pii koncentraci mlééné susiny pfiblizné 100 mg 1"t. Hmotnostni koncentrace
pridaného stiibra ve formé& nanocéstic do kone¢né zredéné disperze byla cca 0,11 ng ml
a nominalni koncentrace poctu ¢astic 85 000 ml 2. P¥i sledovéani ¢asové stability poétu Ag NPs
rozptylenych do mlécné disperze jsme zjistili, Ze po tfech hodinach kontaktu zlstava vychozi
pocet ¢astic nezménén. Po kontaktu trvajicim 24 hodiny jsou patrné mirné odchylky v distribuci
velikosti ¢astic, ale pocet castic se méni jen malo. To by znamenalo, Ze v mléce
kontaminovaném nanocasticemi stfibra by tyto ¢astice patrné pretrvaly az do doby, kdy bude
mléko dodéano spotiebiteli.

Enzymova digesce vzorki simulujici procesy traveni v gastrointestindlnim traktu byla
provadéna inkubaci s pepsinem (37 °C, 3 h) v prosttedi HCI na néasledné po tpravé pH na 7,5
inkubaci s pankreatinem (37 °C, 3 h). Hydrolyzat byl po patficném zfedéni analyzovan
technikou sp-ICP-MS. Nanocastice stiibra po provedené enzymové hydrolyze v mlé¢né matrici
ve znané mife pietrvavaji. V zavislosti na podminkach digesce vSak nastavaji zmény
zahrnujici ¢asteéné rozpou$téni a pfeménu na ionty Ag®, zmenSovani velikosti nanoastic,
zmenSovani 1 zvétSovani velikosti nanocastic a jejich agregaci. Hmotnostni bilance ukézala, ze
jedna desetina aZ jedna tfetina stfibra obsazeného ve vychozich nanocasticich ptechazi do
roztoku. Soucasné se distribuce velikosti posunuje smérem k menSim hodnotam primeéru ¢astic.
Pro expozici konzumenta nanoc¢asticim stfibra to znamena, ze nanoc¢astice obsazené ve straveé
alespon z¢asti odolavaji procestim traveni a mohou pii vstiebavani z¢asti pronikat do vnitinich
organt téla.

Behaviour and changes of silver nanoparticles dispersed in milk

Silver nanoparticles (Ag NPs) are often used in various fields (e.g. cosmetics or textile industry) due to their antimicrobial
effects. With a worldwide production of hundreds of tonnes per year, Ag NPs are among the most widely used nanomaterials.
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As a consequence of their massive use, Ag NPs appear as contaminants in the environment and can also enter the food chain.
Therefore, some contamination of food with various nanomaterials is not excluded, and analytical methods for their
determination need to be developed. One possible route of contamination of food raw materials and products is the use of
drinking water. If drinking water is obtained by surface water treatment, the contamination is possible, because inorganic
nanoparticles, which are almost always present in surface water, might not be completely removed by conventional purification
processes.

To consider the exposure of consumer to nanoparticles from the diet, it is important to know whether these nanoparticles are
altered in the chemical environment of the food and in the human gastrointestinal tract. In this work, we focused on the stability
of Ag NPs in aqueous dispersion of milk powder and the changes of Ag NPs during simulated digestion of such dispersion.
The nanoparticles of metals or their compounds, which are contained in various samples, can be characterized by various
instrumental techniques. Single particle inductively coupled plasma mass spectrometry (sp-ICP-MS) is a suitable technique to
determine small numbers of nanoparticles and their size distribution. This technique is based on the mass spectrometric
measurement of the intensity of the isotopic ion of the element of interest (here 1°’Ag*) at a very high recording frequency
while aspirating a sufficiently diluted liquid sample (aqueous dispersion) into the instrument nebulizer and subsequently into
an argon plasma discharge. In the plasma, the element is vaporised, atomized and ionized. The vaporisation of a silver particle
of tens of nanometres in size, containing hundreds of thousands to tens of millions of Ag atoms, produces a short signal
(duration about 0,5 ms) as a peak whose area is proportional to the mass of silver in the particle. At a constant sample flow
rate, it is possible to calculate the number of nanoparticles in a sample from the number of signals recorded over the
measurement period. The result is given as the concentration of particles number N per unitary volume (N is expressed e.g. in
ml1). From the size (area) of the peak, the mass of metal in the nanoparticle can be derived based on the calibration, and
subsequently the diameter of the nanoparticle (expressed in nm) can be calculated assuming a spherical shape of the particle.
The result of the analysis therefore gives information on the number of particles and their size distribution.

We investigated the stability of silver nanoparticles dispersed in milk and the changes of these nanoparticles induced by
enzymatic digestion of nanoparticle-enriched milk dispersion under simulated gastrointestinal conditions. The starting material
was nanoparticles of known size distribution with a mean size of 59 nm. In order to keep the composition of the milk matrix
unchanged, we prepared nanoparticle dispersions in an aqueous dispersion of skim milk powder (essentially diluted
reconstituted milk). Analyses must be performed at considerable sample dilution (milk solids concentration of no more than
50 mg 1Y) because the properties of the dispersion change dramatically at a milk solids concentration of approximately
100 mg I1. The mass concentration of silver added as nanoparticles to the final diluted dispersion was ca 0.11 ng ml-* and the
nominal particle number concentration was 85 000 ml-X. By monitoring the temporal stability of the number of Ag NPs
dispersed into the milky dispersion, we found that the initial particle number remained unchanged after three hours of contact.
With contact lasting 24 hours, slight variations in the particle size distribution are evident, but the particle number changes only
moderately increases. This would mean that in milk contaminated with silver nanoparticles these particles would probably
persist until the milk is delivered to the consumer.

The enzymatic digestion of samples, which simulated the digestion processes occurring in the gastrointestinal tract, was
performed by sample incubation with pepsin (37 °C, 3 h) in HCI followed by incubation with pancreatin (37 °C, 3 h) after pH
adjustment to 7.5. The hydrolysate was analysed by sp-ICP-MS technique after appropriate dilution. The experiments showed
that silver nanoparticles persisted to a considerable extent in the milk matrix after the enzymatic hydrolysis. However,
depending on the starting dose of nanoparticles, some changes occur including the partial dissolution and conversion to Ag*
ions, shrinking and increasing of nanoparticle size and aggregation. Mass balance showed that one tenth to one third of the
silver contained in the starting nanoparticles is transferred into solution. At the same time, the size distribution shifts towards
smaller particle diameter values. For consumer exposure to silver nanoparticles, this means that silver nanoparticles in the diet
are at least partially resistant to digestion processes and after absorption they could partially enter the internal organs of the
body.

L24 Aplikace B-galaktosidasy pri vyrobé jogurtii s galaktooligosacharidy
Maciirkové A. (1), Harkavchenko D. (1), Hyrslova 1. (2), Curda L. (1), Stétina J. (1)

(1) Ustav mléka, tukd a kosmetiky, VSCHT Praha
(2) Vyzkumny ustav mlékarensky s.r.o., Praha

Enzym [-galaktosidasa katalyzuje hydrolyzu -galaktosidli na monosacharidy a také vykazuje
transgalaktosylacni aktivitu, jejimz produktem jsou galaktooligosacharidy (GOS). GOS maji
funkci prebiotik, jsou vyuzitelné pouze stfevni mikroflérou a probiotiky a stimuluji jejich rast
nebo aktivitu.  galaktosidasy se v soucasné dobé bézné vyuzivaji pro vyrobu bezlaktosovych
produktd. Vyuzitim B galaktosidasy s transgalaktosylacni aktivitou by mohly byt vyrdbény
produkty nejen se snizenym obsahem laktosy, ale zarovei i1 se zvySenym obsahem prebiotické
vlakniny.

Jogurty s obsahem GOS byly ptipraveny z polotuéného UHT mléka obohaceného o susené
odtu¢néné mléko a prebioticky preparat. Prebioticky preparat byl ptipraven ze suSené syrovatky
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a suSen¢ho odtucnéného mléka tak, aby vyslednd koncentrace laktosy byla 25 %. Do smési byla
pridana [B-galaktosidasa. Reakce byla zastavena zahievem. Takto pfipraveny preparat byl
piidan do suroviny pro vyrobu jogurtu. Jako zédkysova kultura byla pouzita jogurtova kultura
CCDM 176 a Bifidobacterium subsp. lactis CCDM 93. V jogurtech byl po dobu 9 tydni
analyzovan obsah sacharidu, organickych kyselin a pocet jogurtovych bakterii a bifidobakterii.
Byly ziskany senzoricky piijatelné jogurty s obsahem oligosacharidt az 1,5 % a laktosy méné
nez 5 %. VSechny jogurty i po 9 tydnech skladovéni spliovaly legislativni limit na minimalni
celkovy pocet mikroorganismt i bifidobakterii. V ptipadé bifidobakterii byl ve vyrobcich s
oligosacharidy ve srovnani s kontrolou bez GOS dosazen vyssi pocet bifidobakterii na pocatku
i na konci skladovani.

Application of -galactosidase in the production of yogurts with galactooligosaccharides

The enzyme pB-galactosidase catalyzes the hydrolysis of B-galactosides in monosaccharides, but also it can catalyze
transgalactosylation reaction which produces galactooligosaccharides (GOS). GOS act as prebiotics, they are utilized only by
gut microbiota and probiotics and they stimulate their growth and activity. B-galactosidases are nowadays used for the
production of lactose-free products. B galactosidases with transgalactosylation activity could be used for production of lactose-
free products with increased content of prebiotic fiber.

Yogurts with the content of GOS were prepared from semi-skimmed milk enriched with dried skimmed milk and prebiotic
preparation. The prebiotic preparation was prepared from dried whey and dried skimmed milk to gain final lactose content of
25 %. Into such a mixture, B-galactosidase was added. The reaction was stopped by heating. The preparation was mixed with
semi-skimmed milk enriched with dried skimmed milk. As a starter, yogurt culture CCDM 176 and Bifidobacterium subsp.
lactis CCDM 93 were used. In the yogurts the content of saccharides, organic acids, and the total number of yogurt bacteria
and bifidobacteria was analyzed for 9 weeks. The prepared yogurts were sensory acceptable and contained up to 1.5 % of
oligosaccharides and up to 5 % of lactose. All of the prepared yogurts even after 9 weeks of storage met the legislative limit
for the minimal number of microorganisms and bifidobacteria. The total number of bifidobacteria was higher in yogurts
containing oligosaccharides than in control yogurts during 9 weeks of storage.

L25 Jak vznikaji reaktivni karbonylové slouc¢eniny z oligosacharidi
Cejpek K., Sirova A., Tobiska V., Prisova A., Prochazkova Z.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Reaktivni karbonylové slouceniny (RCS) vznikaji pfi metabolismu sacharidii aj. Zivin
V organismu a jsou nositelem tzv. karbonylového stresu. RCS se ale také tvofi, a to casto
V podstatn€ vét§im rozsahu, béhem transformace sacharidi (a pfipadné dalSich latek, napft.
lipidl) pfi technologickém a kulinarnim zpracovani fady potravin. Nejvyznamnéjsi skupinou
RCS, které vznikaji béhem karamelizace nebo Maillardovy reakce cukri jsou a-dikarbonylové
slouceniny (a-DC). Ty jsou podstatné reaktivnéj$i neZ vychozi cukry a jsou zasadnimi
meziprodukty aromagennich, chromogennich a dalSich reakci, které méni vlastnosti potravin.
Nejznaméjsimi a-DC  jsou 3-deoxyglykosulosy (mj. prekurzory typického markeru
Maillardovy reakce, 5-hydroxymetylfuran-2-karbaldehydu, HMF) nebo methylglyoxal. Rada
potravin vSak jako hlavni redukujici sacharid obsahuje néktery z oligosacharidi
S (1—4)-glykosidovou vazbou, jako je maltosa (slad, maltosové aj. sirupy) nebo laktosa
(mlécné vyrobky). Tyto cukry se v rdmci Maillardovy reakce chovaji do jisté miry jinak nez
monosacharidy. V této praci se zabyvame sledovanim vzniku a-DC z nékolika redukujicich
oligosacharidi v modelovych reakénich smésich a jejich porovnanim s analogickymi reakénimi
syst¢tmy monosacharidi. Také byl stanoven obsah o-DC ve vybranych potravindch
obsahujicich tyto oligosacharidy. Bylo potvrzeno, ze (1—4)-glykosidové vazané
oligosacharidy se pfeménuji specifickymi reakcemi. Nékteré a-DC jsou pak pro oligosacharidy
opravdu specifické (napt. 3 deoxylaktosulosa nebo 3,4-dideoxypentosulosa), zatimco jiné a-DC
spise jen typické (napf. 4-deoxyglukosulosa a 3 deoxypentosulosa). Pokud se tyka rozsahu,
resp. rychlosti reakce cukrii na a-DC, jsou mnohem lepSimi prekursory a-DC ketosy, resp.
cukry s ketosovou strukturou na redukujicim konci nez aldosovou. Cileny ptidavek nékterych

18



nukleofilnich fenolovych latek pak vede k selektivnimu sniZzeni koncentrace jednotlivych
a-DC, a ptedstavuje tak jeden z moznych ndstroji alesponn ¢astecné kontroly Maillardovy
reakce.

How reactive carbonyl compounds are formed from oligosaccharides

Reactive carbonyl compounds (RCS) are formed during the metabolism of saccharides and other nutrients in the body and are
the cause of so-called carbonyl stress. However, RCS are also formed, often to a significantly higher extent, during the
transformation of saccharides (and also other components, e.qg. lipids) during the technological and culinary processing of many
foods. The most important group of RCS that are formed during Maillard and caramelization reactions of sugars are
a-dicarbonyl compounds (a-DCs). They are significantly more reactive than the starting sugars and are essential intermediates
of aromagenic, chromogenic, and other reactions that change food properties. The best-known a-DCs are 3-deoxyglycosulose
(also a precursor of typical marker of the Maillard reaction, 5-hydroxymethylfuran-2-carbaldehyde, HMF) and methylglyoxal.
However, in a number of foods, oligosaccharides with a (1—4)-glycosidic bond such as maltose (in malt, maltose syrups, etc.)
and lactose (in dairy products) are present as the main reducing sugar. In the Maillard reaction, these sugars behave somewhat
differently than monosaccharides. In this work, we have monitored the formation of a-DCs from several reducing
oligosaccharides in model reaction mixtures and compared them with analogous reaction systems of monosaccharides. The
amount of a-DCs in selected foods containing these oligosaccharides was also determined. It has been confirmed that
(1—4)-glycosidically linked oligosaccharides are converted by specific reaction pathways. Some a-DCs are oligosaccharide-
specific (e.g., 3-deoxylactosulose and 3,4-dideoxypentosulose), while other a-DCs may be rather classified as typical (e.g.
4-deoxyglucosulose and 3-deoxypentosulose). As for the reaction extent and reaction rates of sugars’ transformation to a-DC,
ketoses and sugars with a ketose structure at the reducing end are much better precursors of a-DC than those with aldose
structure. A purposeful addition of some nucleophilic phenolic compounds then leads to a selective decrease in the amount of
particular a-DC, and thus represents one of the possible tools for at least partial control of the Maillard reaction.

L26 Sledovani Maillardovy reakce v medu a vyrobcich z medu
Prisova A., Sirovéa A., Tobiska V., Prochazkova Z., Cejpek K.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Za vznik typickych organoleptickych a dalSich vlastnosti potravin jsou zodpovédné slozité
chemické reakce, jakymi je napt. karamelizace nebo Maillardova reakce. Slou¢eninami, které
iniciuji tyto reakce neenzymového hnédnuti, jsou sacharidy, pfipadné¢ slouceniny
S aminoskupinou, a to za podminek tepelného zpracovani nebo pii dlouhodobém skladovani
potravin. V pribéhu obou typil reakci vznikaji slouceniny a meziprodukty, které mohou mit
I potencialné negativni ucinky. Takovymi latkami jsou napf. a-dikarbonylové slouceniny
(a-DC). Za jejich piimy pozitivni projev lze povazZovat antibakteridlni G€inky, které vykazuje
napt. med manuka (ze stromu Leptoserum scoparium na Novém Zélandu) diky vysokému
obsahu typického a-DC methylglyoxalu (MGO). Negativnim projevem a-DC je vznik
karbonylového stresu in vivo, ktery pfispiva ke starnuti organismu. a-DC také umoziuji vznik
koncovych produktt glykace (AGEs), jenZ jsou spojovany se vznikem mnoha civiliza¢nich
chorob, a to predev§im s kardiovaskularnimi chorobami a diabetes mellitus 2. typu.
Potravinami, u kterych lze o¢ekéavat narast o DC pii vyrobé, zahievu nebo pii dlouhodobém
skladovani je naptiklad pivo, mléko, syrovatka nebo med a vyrobky z n¢j. Vzhledem ke slozeni
medu (vysoky obsah cukrii, nizka aktivita vody, pfitomnost aminokyselin apod.) v ném mohou
probihat pfemény cukri na «a-DC jako je 3 deoxyglukosulosa (3-DG), glyoxal (GO),
methylglyoxal (MGO) nebo 3 deoxygalaktosulosa (3-DGal) a z nich pak vznikaji dalsi latky
snadno 1 za relativné nizkych teplot. Naptiklad z 3-DG miiZe vznikat 5 hydroxymethylfufural
(HMF), ktery slouzi jako ukazatel Cerstvosti a tepelného oSetieni medu. V nékolika studiich
bylo zjisténo, Ze mnozstvi i slozeni a-DC zavisi jak na konkrétnim druhu medu (lipovy, manuka
apod.), tak na geografickém piivodu. V této praci je zjiStovan profil a mnozstvi a-DC a HMF
v medech dostupnych na ¢eském a slovenském trhu metodou kapalinové chromatografie s UV
Vis detektorem (HPLC-PDA).

Podékovani: Tento vystup vznikl v ramci projektu Specifického vysokoskolského vyzkumu — projekt ¢. A2 FPBT 2023_006
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Monitoring the Maillard reaction in honey and honey products

Complex chemical reactions, such as caramelisation and the Maillard reaction, are responsible for the typical organoleptic and
other properties of foods. The compounds that initiate these non-enzymatic browning reactions are saccharides, often together
with amino compounds, under conditions of heat treatment and long-term storage of foods. During both types of reactions,
some products and intermediates with potentially negative effects are also formed. Such a group of intermediates are
a-dicarbonyl compounds (a-DCs). On the other hand, some direct positive effects have been also observed, e.g., antibacterial
effects of high content of the typical a-DC methylglyoxal (MGO) in manuka honey (from the Leptoserum scoparium tree in
New Zealand). A negative effect of a-DC is the development of carbonyl stress in vivo, which contributes to ageing. a-DCs
also allow the formation of glycation end products (AGESs), which are associated with the development of many lifestyle
diseases, especially cardiovascular ones and type 2 diabetes mellitus. Cereal products, beer, milk, whey, honey and honey
products are among foods with higher levels of a-DC formed during production, heating and long-term storage. Due to the
composition of honey (high sugar content, low water activity, available amino acids, etc.), a-DC can be readily formed even at
relatively low temperatures. 3 Deoxyglucosulose (3-DG), glyoxal (GO), methylglyoxal (MGO), and 3 deoxygalactosulose
(3-DGal) can be typically formed. For example, 3-DG and 3-DGal are precursors of 5 hydroxymethylfufural (HMF), which
serves as an indicator of the freshness and heat treatment of honey. Several studies showed that the amount and composition
of a-DC depends on both the specific kind of honey (lime, manuka, etc.) and the geographical origin. In the present work, the
profile and amount of a-DC and HMF in honeys that are available on the Czech and Slovak market have been investigated
using an HPLC-PDA method.

Acknowledgement: This work was supported from the grant of Specific university research — grant No. A2_FPBT_2023_006.
L27 Parvalbumin: alergen i geneticky marker pro autentizaci rybich produktii
Cermékova E. (1,2), Mukherjee S. (2,3), Snabl J. (1), Zdetikova K. (1), Demnerovéa K. (1)

(1) Ustav biochemie a mikrobiologie, VSCHT Praha
(2) Vyzkumny ustav potravinatsky Praha, v.v.i.
(3) Ustav pro Zivotni prostiedi, Karlova univerzita

Parvalbumin (PVALB) je nizkomolekularni protein vazajici vapnik. Podili se tak na fizeni
mnoha dilezitych fyziologickych procesi, naptiklad svalové kontrakci. I pies svou diilezitost
je v8ak vniman spiSe negativné, nebot’ je prokazano, ze vice nez 95 % vSech potravinovych
alergii vyvolanych rybami je u lidi zplsobeno pravé proteiny PVALB, které tak jsou
povaZovany za hlavni alergen ryb. PVALB je obsaZen ve svaloviné velkého mnozZstvi b&ézné
konzumovanych rybich druhd. Pfitomnost ryb v potravinach tak pro citlivého konzumenta
pfedstavuje urcitou miru zdravotniho rizika. Vyvoj metodik pro spolehlivou detekci ryb ve
vyrobku, ale 1 pro ovéfovani pravosti deklarovanych druhd, je proto nezbytny. Jako vhodny
marker se pro tento ucel jevi parvalbuminovy gen, ktery umoziuje detekci a identifikaci rybi
DNA i ve zpracovanych vyrobcich. Prispévek shrnuje struény piehled diverzity PVALB genu
1 jeho potencidlni pouziti jako forenzniho markeru pro odhalovani nedeklarované pfitomnosti
nebo druhové zamény ryb v potravinach.

Parvalbumin: allergen and genetic marker for authenticating fish products

"Parvalbumin (PVALB) is a low molecular weight, calcium-binding protein. It thus participates in the management of many
important physiological processes, for example muscle contraction. Despite its importance, however, it is perceived rather
negatively, as it is proven that more than 95% of all food allergies caused by fish in humans are caused by PVALB proteins,
which are therefore considered the main allergen of fish. PVALB is contained in the muscle tissue of a large number of
commonly consumed fish species. The presence of fish in food thus represents a certain degree of health risk for sensitive
consumers. The development of methodologies for the reliable detection of fish in the product, but also for the verification of
the authenticity of the declared species, is therefore necessary. The parvalbumin gene appears to be a suitable marker for this
purpose, which enables the detection and identification of fish DNA even in processed products. The summarizes a brief
overview of the diversity of the PVALB gene as well as its potential use as a forensic marker for detecting the undeclared
presence and/or species adulteration of fish in food.
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L28 Biologicka ochrana brambor proti vybranym patogennim bakteriim

Sev¢ik R. (1), Betio F. (1), Vacek J. (2), Kmoch M. (2), Petrzik K. (3), Kli¢ka V. (4), Kratka
G. (1), Horsakova L. (1)

(1) Ustav konzervace potravin, VSCHT Praha

(2) Vyzkumny tstav bramboraisky Havlicktiv Brod, s. 1. o.
(3) Biologické centrum AV CR, v. v. i.

(4) Vesa Velhartice, a.s.

Mezi nejvyznamnéjsi bakteridlni choroby brambor patii bakterialni cernani stonku a mekka
hniloba hliz bramboru, jejimiz pivodci jsou bakterie rodi Pectobacterium a Dickeya.
nahoru po stoncich, zejména ve vlhkych podminkach. V ptipadé bramborovych hliz je mekka
hniloba iniciovana za mokra v lenticelach, pupku nebo v ranach vznikajicich pfi manipulaci.
Hniloba se mize rozsifit na celou hlizu a odtud na sousedni skladované hlizy. Tkan hliz je
macerovana do krémové konzistence, kterda v pfitomnosti vzduchu zéernd a pii napadeni
sekundarnimi organismy vyvine nepiijemny zapach. Jednou z moznosti eliminace bakterialnich
chorob zpusobujicich hnilobu je pouziti bakteriofdgt. Bakteriofagy jsou viry, které infikuji
a lyzuji bakteridlni bunky, jsou z 20-50 % pfic¢inou jejich mortality. V ramci laboratornich
a provoznich experimenti byla hodnocena ucinnost vybranych lytickych fagi na bakterii
D. solani a P. carotovorum. K testiim byly pouzity hlizy odridy Red Anna, suspenze bakterii
D. solani CPPB-050 a P. carotovorum CPPB-087 a dale smé&si fagi Ds3CZ + Ds20CZ
a PcCB7V + PcCB251. Vysledky experimenti ukédzaly moznost vyuziti fagh k eliminaci
vyskytu bakteridlniho ¢ernani stonku a mékké hniloby u sadbovych a konzumnich hliz.

Biological protection of potatoes against selected pathogenic bacteria

The most important bacterial diseases of potatoes include bacterial blackening of the stem and soft rot of potato tubers, which
are caused by bacteria of the genera Pectobacterium and Dickeya. The most characteristic symptom is bacterial blackening of
the stem spreading from the rotting mother tuber up the stems, especially in wet conditions. In the case of potato tubers, soft
rot is initiated while wet in the lenticels, the navel or in wounds caused by handling. Rot can spread to the entire tuber and from
there to neighboring stored tubers. The tuber tissue is macerated to a creamy consistency, which blackens in the presence of air
and develops an unpleasant odor when attacked by secondary organisms. One of the possibilities of eliminating bacterial
diseases causing rot is the use of bacteriophages. Bacteriophages are viruses that infect and lyse bacterial cells, causing 20-
50% of their mortality. The effectiveness of selected lytic phages on the bacteria D. solani and P. carotovorum was evaluated
as part of laboratory and operational experiments. Tubers of the Red Anna variety, suspensions of bacteria D. solani CPPB-
050 and P. carotovorum CPPB-087, and mixtures of phages Ds3CZ + Ds20CZ and PcCB7V + PcCB251 were used for the
tests. The results of the experiments showed the possibility of using phages to eliminate the occurrence of bacterial stem
blackening and soft rot in seed and edible tubers.
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Posterova sdéleni

P1 Czech Journal of Food Sciences - international open access peer-reviewed journal
Starova M.
Czech Journal of Food Sciences, Ceska akademie zemé&délskych véd, Praha

Ceska akademie zemédélskych véd (CAZV) je specializovana a odborna védecka zemédélska
instituce paisobici v Ceské republice. Je védeckym poradnim organem ministra zemédélstvi CR
a vznikla jako piispévkové organizace Ministerstva zemédélstvi CR dne 1. ledna 1993. CAZV
vydava unikatni soubor 11 recenzovanych védeckych periodik. Casopisy jsou indexovany
Vv hlavnich svétovych databazich: v§echny Casopisy jsou ve Scopus, CrossRef, DOAJ, Google
Scholar, 10 z nich je na Web of Science a v mnoha dalSich databazich.

Jednim z piednich mezinarodnich recenzovanych open-access ¢asopisti vydavanych Ceskou
akademii zemé&délskych véd a financovanych Ministerstvem zemé&délstvi Ceské republiky
je Czech Journal of Food Sciences (CJFS). CJFS vychazi od roku 1983 (do roku 1997 pod
nazvem Potravinaiské védy), Gasopis vychazi Sestkrat roéné. Ulohou a smyslem CJFS
je publikovat puvodni vyzkum, kritické piehledové c¢lanky a kratkd sdéleni zabyvajici
se technologii a zpracovanim potravin, véetné chemie a biochemie potravin, mikrobiologie,
analyzy, inzenyrstvi, vyzivy a ekonomiky. Pfispévky jsou publikovany v angli¢ting.

Czech Journal of Food Sciences - international open access peer-reviewed journal

The Czech Academy of Agricultural Sciences (CAAS) is a specialized and professional scientific agricultural institution
operating in the Czech Republic. It is a scientific advisory body to the Minister of Agriculture of the Czech Republic and was
established as a state-funded institution of the Ministry of Agriculture of the Czech Republic on 1 January 1993. CAAS
publishes unique collection of 11 peer-reviewed open access scientific journals. The journals are indexed in main world
databases: all the journals are in Scopus, CrossRef, DOAJ, Google Scholar, 10 of them are on the Web of Science and many
other databases.

Czech Journal of Food Sciences (CJFS) is one of the prominent international open access peer-reviewed journals published
by the Czech Academy of Agricultural Sciences and financed by the Ministry of Agriculture of the Czech Republic. CJFS has
been published since 1983 (by 1997 under the title Potravinaiské védy). The journal is published six times a year. The aim
and scope of CJFS is original research, critical review articles, and short communications dealing with food technology
and processing, including food chemistry and biochemistry, microbiology, analysis, engineering, nutrition and economy.
Papers are published in English.

P2 Infrastruktura pro propagaci metrologie v potravinaistvi a vyzivé v CR
Smidova Z. (1), Laknerova I. (1), Urban M. (1), Koutfimska L. (2), Hajslova J. (3)

(1) VUPP, v.v.i., Radiova 7, 102 00 Praha
(2) CZU v Praze, Kamycka 129, 165 00 Praha
(3) VSCHT, Technicka 5, 166 28 Praha

Infrastruktura METROFOOD-CZ vznikla v lednu 2017 jako narodni uzel mezinarodni
infrastruktury METROFOOD-RI, do niz je zapojeno 48 organizaci z 18 zemi. V roce 2018 byla
LRI zatfazena mezi Ceské velké infrastruktury na Cestovni map¢ velkych vyzkumnych
infrastruktur CR, do domény Zdravi a potraviny. Tvofi ji tii partnefi — Ceska zemédé&lska
univerzita v Praze (CZU, hlavni koordinator), Vysoka §kola chemicko-technologicka v Praze
(VSCHT) a Vyzkumny Ustav potravinaisky Praha, v.v.i. (VUPP, v.v.i.). Z 10 velkych
infrastruktur v oblasti Zdravi a potraviny je METROFOOD-CZ prvni LRI v Ceské republice
plsobici v oblasti potravinaiské prvovyroby, kvality a analyzy potravin a potravinaiskych
technologii a také v oblasti metrologie potravin a lidské vyzivy. Hlavnim cilem infrastruktury
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METROFOOD-CZ je provozovat a podporovat novy interdisciplinarni vyzkum v oblastech od
primarni zeméd¢lské vyroby, pies zpracovani a technologie potravin, az po kvalitu, autenticitu,
bezpecnost a sledovatelnost potravin, surovin, produkti a doplikt stravy.

Podékovani: Tato prdce vznikla za podpory vyzkumné infrastruktury METROFOOD-CZ, projekt MSMT ¢. LM2023064.

Infrastructure for the promotion of metrology in the food and nutrition industry in the Czech Republic

"The METROFOOD-CZ infrastructure was established in January 2017 as a national node of the METROFOOD-RI
international infrastructure, which involves 48 organizations from 18 countries. In 2018, LRI was included among the Czech
large infrastructures on the Road Map of Large Research Infrastructures of the Czech Republic, in the Health and Food domain.
It consists of three partners — the Czech University of Life Sciences in Prague (CULS, main coordinator), the University of
Chemistry and Technology in Prague (UCT) and the Food Research Institute Prague (FRIP). Out of 10 large infrastructures in
the field of Health and Food, METROFOOD-CZ is the first LRI in the Czech Republic operating in the field of primary food
production, quality and analysis of food and food technologies, as well as in the field of food metrology and human nutrition.
The main goal of the METROFOOD-CZ infrastructure is to operate and support new interdisciplinary research in areas ranging
from primary agricultural production, through food processing and technology, to the quality, authenticity, safety and
traceability of food, raw materials, products and food supplements.

Acknowledgement: This work was supported by METROFOOD-CZ project MEYS Grant No. LM2023064."

P3 Evropsky inovaéni a technologicky institut v oblasti potravin (EIT Food): Nastroje
a moznosti pro inovaci potravinového systému v Ceské republice

Tomaniova M., RySlavé E., Haj$lova J.

(1) Ustav analyzy potravin a vyzivy, VSCHT Praha
(2) EIT Food Hub Czechia

EIT Food je jednou z nejvétsich evropskych iniciativ v zemédélsko-potravinaiském odvétvi,
ktera usiluje o vybudovani inovativniho a odolného potravinového systému. Prostfednictvim
spoluprace akademického, vyzkumného a primyslového sektoru, pfenosu znalosti a podpory
inovativniho podnikdni podporuje vytvoifeni zdravejsi spolecnosti.

EIT Food v Ceské republice zastupuje EIT Food Hub, ktery byl zaloZen roku 2018 na Fakulté
potravinai'ské a biochemické technologie, VSCHT Praha a od roku 2021 ho tvoii konsorcium
Vysoké skoly chemicko-technologické v Praze a Impact Hubu Praha. Jeho cilem je posilovat
mistni inovaéni ekosystémy a implementovat aktivity a portfolio programi v ramci
Regionalniho inova¢niho schématu (RIS). Shrnuti nejvyznamnéjSich aktivit je dostupné na
webu https://eitfoodhub.vscht.cz/ a https://www.inovacevpotravinach.eu/.

Programy, které EIT Food nabizi, lze zatadit do 4 pilifi zaméfenych na podporu vzdélavani,
inovaci, podnikavosti a zapojeni vetfejnosti. Od roku 2021 se aktivity EIT Food soustiedi na 6
zékladnich oblasti — diverzifikaci proteinti, udrzitelné zemed¢lstvi, personalizovanou vyzivu,
udrzitelnou akvakulturu, digitadlni sledovatelnost, cirkularni potravinové systémy. VSemi
oblastmi se pak prolind digitalni transformace potravinového systému, a zacileni na
konzumenty.

Vice informaci o EIT Food najdete na: https://www.eitfood.eu/

European Institute of Innovation and Technology for Food (EIT Food). Tools and possibilities for the innovation of
the food system in the Czech Republic

EIT Food is one of the largest European initiatives in the agri-food sector that aims to build an innovative and resilient food
system. It supports the creation of a healthier society through the cooperation of the academic, research and industrial sectors,
the transfer of knowledge and the promotion of innovative entrepreneurship.

EIT Food in the Czech Republic is represented by the EIT Food Hub, which was founded in 2018 at the Faculty of Food and
Biochemical Technology, UCT Prague, and from 2021 it is formed by a consortium of the University of Chemistry and
Technology in Prague and Impact Hub Prague. Its aim is to strengthen local innovation ecosystems and implement activities
and a portfolio of programs within the Regional Innovation Scheme (RIS). A summary of the most important activities is
available on the website https://eitfoodhub.vscht.cz/ and https://www.inovacevpotravinach.eu/.
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The programs offered by EIT Food can be classified into 4 pillars aimed at supporting education, innovation, entrepreneurship
and public involvement. From 2021, EIT Food activities will focus on 6 core areas — protein diversification, sustainable
agriculture, personalized nutrition, sustainable aquaculture, digital traceability, circular food systems. The digital
transformation of the food system and targeting of consumers is intertwined with all areas.

More information about EIT Food can be found at: https://www.eitfood.eu/

P4 Optimalizace stanoveni cukri a jejich transformacnich produktu

Prochazkové Z., Prisové A., Sirova A., Cejpek K.

Ustav analyzy potravin a vyzivy, VSCHT Praha

Spravna volba experimentalniho uspotfadani je pilifem kazdého experimentu. Predkladany
ptispévek ukazuje dva ptiklady hledani optimalnich podminek pro studium reakce sacharidu,
které jsme sledovali pomoci techniky HPLC.

Pfi reakcich disacharidu laktosy muze napf. alkalickou izomerizaci vznikat laktulosa. Pfi
stanovovani téchto sacharidi HPLC metodou s RI detekci je vSak obtizné oba sacharidy
separovat tak, aby mohla byt provedena spravna kvantifikace. Je to mozné napt. s pouzitim
specialnich chromatografickych kolon. Cilem ptedklddané studie bylo naméfeni relevantnich
vysledki (tedy dosazeni dostatecné separace obou elucnich pasti) pomoci optimalizace
stavajiciho uspofadani: sloZeni a pritok mobilni faze, teplota kolony, délka kolony. Takto
optimalizovany systém byl pak vyuzit pro studium a separaci dal$ich cukra.

Druhy piiklad optimalizace spo€ivd v porovnani chromatografickych kolon pro analyzu
a-dikarbonylii (a-DC, ve formé chinoxalinti a-DCqx), jejichz hlavnim prekurzorem jsou praveé
sacharidy. Rozdil v testovanych kolonéach spocival v rizném chemismu a dalSich parametrech
stacionarni faze. Cilem bylo co nejlepsi rozdéleni elucnich pasti v klastru deoxyglykosulos
(3-DG, 3-DGal, 4-DG). Postupné bylo pomoci realnych vzorkl otestovano pét kolon se tfemi
druhy stacionarnich fazi, z nichz byla nakonec vybrana ta, ktera splnila jak technické pozadavky
(potfebny tlak a teplotu systému HPLC 2), tak nejlépe rozd¢lila problematickou elu¢ni zonu.

Optimizing the determination of sugars and their transformation products

The right choice of experimental design is the cornerstone of any experiment. The present contribution shows two examples
of the search for optimal conditions for the study of the saccharide reaction, which we monitored using the HPLC technique.
In the reactions of lactose disaccharide, lactulose can be formed, for example, by alkaline isomerization. However, when
determining these saccharides by the HPLC method with RI detection, it is difficult to separate the two saccharides in such
away that a correct quantification can be performed. This is possible, for example, using special chromatography columns.
The aim of the presented study was to measure the relevant results (i.e. achieving sufficient separation of both elution bands)
by optimizing the existing arrangement: composition and flow rate of the mobile phase, column temperature, column length.
This optimized system was then used for the study and separation of other sugars.

The second example of optimization consists in the comparison of chromatographic columns for the analysis of a-dicarbonyls
(0-DC, in the form of a-DCqx quinoxalines), whose main precursor is precisely saccharides. The difference in the tested
columns consisted in different chemistry and other parameters of the stationary phase. The aim was the best possible distribution
of the elution bands in the deoxyglycosulos cluster (3-DG, 3-DGal, 4-DG). Five columns with three types of stationary phases
were successively tested using real samples, from which the one that met both the technical requirements (necessary pressure
and temperature of the HPLC system 2) and best divided the problematic elution zone was finally selected.

P5 Porovnani textury vaje¢nych bilki a Zloutki vajec pochazejicich z Ceské republiky
a Polska

Kabourkova E., Pekarkova T.

Ustav hygieny a technologie potravin Zivo&isného ptivodu a gastronomie, VETUNI Brno

Cilem predlozené prace bylo srovnat texturu vajeéného bilku a zloutku. Prace byla zamétena
na senzorickou analyzu uvareného vajecného bilku a zloutku vajec pochazejicich z raznych
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zemi pavodu. Prvni skupinu tvofila vejce pochazejici z Ceské rebubliky a druhou skupinu
tvotila vejce pochazeji z Polska. Celkem bylo pouzito 60 kust slepicich vajec, kterd byla
senzoricky zhodnocena 12 hodnotiteli. K vyhodnoceni vysledkt byl pouzit program UNISTAT,
test Anova a Tukey HSD test. Nebyl prokazan statisticky vyznamny rozdil (P < 0,05) v textufe
uvafeného bilku vajec pochazejicich z Ceské republiky a Polska. RovnéZ nebyl prokizan
statisticky vyznamny rozdil (P < 0,05) mezi texturou vateného Zloutku vajec pivodem z Ceské
republiky a Polska.

Comparison of egg white and yolk texture originating from the Czech republic and Poland

The objective of the present study was to compare the egg white and yolk texture of laying hen eggs. The study is focused
specifically on the sensory assesssment of the egg white and yolk texture of hard boiled eggs originated from the different
countries. The first egg group come from the Czech republic and the other one come from Poland. Totally, 60 eggs were
sampled. The sensory analysis was conducted. Data were obtained from 12 panelist and analysed using UNISTAT program
ANOVA test and the Tukey—HSD multiple comparison test. The study revealed no statistically significant difference in egg
white texture (P < 0,05), and yolk texture (P < 0,05) between the egg coming from the Czech republik and Poland.

P6 Hygienicka kvalita a profil mastnych kyselin buvoliho a kravského mléka
Hermanova S. (1), Kejdova Rysova L. (1), Legarova V. (1), Sebova A. (1), Hanus O. (2)

(1) Katedra kvality a bezpeénosti potravin, CZU v Praze
(2) Vyzkumny tstav mlékérensky s.r.o., Praha

Velmi diskutovanym tématem v poslednich nékolika letech je vyuziti jiného nez kravského
mléka, napt. koziho, ov¢éi nebo také buvoliho mléka. V mnoha zemich svéta, jako je Indie nebo
Egypt, je buvoli mléko rozsifenou potravinou a soucasti tradi€nich mistnich vyrobku. Tyto staty
se nachazeji vétSinou v subtropickém az tropickém péasmu, kde jsou buvoli pfirozené se
vyskytujicim druhem a jejich stavba téla a metabolismus jsou pfizptsobeny témto podminkam
daleko 1épe nez skot. Z diivodu dlouhodobé zmény klimatu a zvySovani teplot se jevi chov
buvolll 1 ve stfedni Evropé jako jedna z moZnych alternativ k chovu mlééného skotu.
Vypovidajici vysledky o kvalitativnich a slozkovych parametrech buvoliho mléka
pochazejiciho z Ceska zatim chybi a to, i pfestoZe se na nasem tizemi buvoli mlééné farmy
nachazi. Z tohoto diivodu se nase studie zaméfila na porovnani mléénych parametri buvoliho
a kravského mléka. Konkrétné byl hodnocen pocet somatickych bun€k jakozto indikator
hygienické kvality mléka, a také na profil mastnych kyselin, jelikoz buvoli mléko muze
vykazovat az dvojnasobny obsah tuku oproti kravskému (Ahmad a kol., 2013). Tyto parametry
byly stanoveny pomoci fluorescencni mikroskopie a plynové chromatografie s hmotnostnich
spektrometrii. Z naSich vysledki je patrné, ze kravské mléko (145 000 v ml) i buvoli mléko
(24000 v ml) spliuji limity poctu somatickych bunék stanovené evropskym nafizeni
(<400 000 v ml). Navic buvoli mléko signifikantn€ vykazalo vyssi hygienickou jakost, coz lze
piisuzovat niz$i ndchylnosti k mastitidam téchto zvirat (Ceron-Muioz a kol., 2002). Co se tyce
profilu mastnych kyselin, tak se buvoli a kravské mléko lisi v fddech n€¢kolika procent. Nejveétsi
rozdily jsou patrné v procentudlnim zastoupeni kyseliny maselné, kyseliny stearové a kyseliny
olejové. Vyznamny je i rozdil v poméru nasycenych a nenasycenych mastnych kyselin, kdy
buvoli mléko je charakteristické vysSim obsahem nasycenych mastnych kyselin, coZ lze
zuzitkovat zvlasté pii vyrobé mésla. Zavérem lze fici, Ze na zédkladn€ provedenych analyz je
potencial vyuziti buvoliho mléka v Cesku vysoky.

Hygienic quality and fatty acid profile of buffalo and cow milk

The use of non-cow milk, such as goat, sheep, or buffalo milk, has been a much-discussed topic in recent years. In many
countries, such as India and Egypt, buffalo milk is a widespread food and part of traditional local products. These countries are
mainly in the subtropical or tropical zone, where buffaloes are naturally occurring, and their body structure and metabolism are
much better adapted to these conditions than cattle. Due to long-term climate change and rising temperature, buffalo breeding
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also appears to be a possible alternative to dairy cattle breeding in Central Europe. Telling results on the quality and constituent
parameters of buffalo milk originating in the Czech Republic are still lacking, even though buffalo dairy farms can be found
on our territory. Therefore, our study focused on comparing the dairy parameters of buffalo and cow milk. Specifically, the
number of somatic cells as an indicator of the hygienic quality of milk was evaluated, as well as the fatty acid profile, since
buffalo milk can have up to twice the fat content of cow milk (Ahmad et al., 2013). These parameters were determined using
fluorescence microscopy and gas chromatography with mass spectrometry. Our results show that both cow's milk (145,000 in
ml) and buffalo milk (24,000 in ml) meet the limits of somatic cell count set by the European regulation (< 400,000 in ml). In
addition, buffalo milk showed significantly higher hygienic quality, which can be attributed to these animals' lower
susceptibility to mastitis (Ceron-Muiloz et al., 2002). Regarding fatty acid profile, buffalo and cow milk differ by several
percentages. The most remarkable differences are in butyric, stearic, or oleic acid percentages. There is also a significant
difference in the proportion of saturated and unsaturated fatty acids, with buffalo milk characterized by a higher saturated fatty
acid content, which can be exploited particularly in butter production. In conclusion, based on the analyses, the potential for
using buffalo milk in the Czech Republic is high.

P7 Vyuziti enzymatického stanoveni kreatininu pro vypocet ¢istych svalovych bilkovin
ve fermentovanych masnych vyrobcich

Bednar J., Dolezalova J., Jezek F.
Ustav hygieny a technologie potravin Zivo¢isného piivodu a gastronomie, VETUNI Brno

Stanoveni &istych svalovych bilkovin (CSB) je jednou z legislativné vyzadovanych hodnot pro
kvalitu fermentovanych masnych vyrobkl. Konkrétn¢ zdvaznym pravnim ptedpisem tykajici
se této problematiky je Vyhlaska &. 69/2016 Sb. Srovnavaci metodou pro stanoveni % CSB
byla zvolena metoda podle Kjeldahla, kdy se stanovi procenta celkové bilkoviny ve vzorku a po
odeéteni neorganického dusiku a kolagenu se ziskaji % CSB.
V nasi praci byla % CSB stanovena pomoci endogenniho kreatininu, ktery je piirozen& obsazen
v myofibrilach svalu. Enzymatickd metoda je zaloZena na barevné reakci enzymatické premény
kreatininu, jejiz produkty ndsledné reaguji s chromoforem. Mohutnost vzniklého zabarveni
linedrné koresponduje s obsahem kreatininu ve vzorku, ktery nam detekuje mnozstvi CSB.
Metoda enzymatického stanoveni kreatininu se béZzn€ pouzivd v huménni i veterindrni
mediciné, ale je pfizplisobend pro matrice typu moc¢, krevni sérum nebo plazma. V nasem
piipadé je kreatinin obsaZen v hydrolyzatu masného vyrobku ziskaného pomoci kyseliny sirové
(30 % kyselina sirova, ¢as 14 hod. a teplota 1050C).

Pro stanoveni kreatininu byl pouZit enzymaticky set Creatinine Enzymatic fy. Erba Mannheim.
Aby se predeslo ovlivnéni barevné reakce vlivem pH, iontové sily a pfipadnych interferujicich
latek, hlavné triacylglycerolii, byly postupy upravy feSeny na modelovych vzorcich roztoku
30 % kyseliny sirové obsahujici uvazovanou koncentraci kreatininu. Prvni test upravené
enzymatické metody byl proveden na vzorcich fermentovaného masného vyrobku typu Poli¢an.
Vysledky byly statisticky otestovany se srovndvaci metodou.

The use of enzymatic determination of creatinine for calculation of pure muscle proteins in fermented meat products
The determination of pure muscle protein (PMP) is one of the legally required values for the quality of fermented meat products.
Specifically, the binding legal regulation regarding this issue is Decree No. 69/2016 Coll. The Kjeldahl method was chosen as
the comparative method for determining % CSB, where the percentage of total protein in the sample is determined and after
subtracting inorganic nitrogen and collagen, % CSB is obtained.

In our work, the % CSB was determined using endogenous creatinine, which is naturally contained in the myofibrils of the
muscle. The enzymatic method is based on the color reaction of the enzymatic conversion of creatinine, the products of which
subsequently react with a chromophore. The magnitude of the resulting color corresponds linearly with the creatinine content
in the sample, which detects the amount of CSB. The enzymatic creatinine determination method is commonly used in human
and veterinary medicine, but is adapted for matrices such as urine, blood serum or plasma. In our case, creatinine is contained
in the hydrolyzate of the meat product obtained using sulfuric acid (30% sulfuric acid, time 14 hours and temperature 105°C).
Creatinine Enzymatic fy enzymatic set was used to determine creatinine. Coat of arms of Mannheim. In order to prevent the
color reaction from being influenced by pH, ionic strength and possible interfering substances, mainly triacylglycerols, the
treatment procedures were solved on model samples of a 30% sulfuric acid solution containing the considered concentration
of creatinine. The first test of the modified enzymatic method was performed on samples of a fermented meat product of the
Polican type. The results were statistically tested with the comparative method.
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P8 Effect of O2-free modified atmosphere packaging on the oxidation status of selected
analogue meat products

Abdullah F. A. A., Kabourkova E.

Ustav hygieny a technologie potravin Zivo&isného ptivodu a gastronomie, VETUNI Brno

The aim of study was evaluation the impact of O2-free modified atmosphere packaging (MAP)
on the oxidation status of selected analogue meat products. Gases ratio in MAP as well as
thiobarbituric acid reactive substances (TBARS), free fatty acids (FFA) and antioxidant
capacity (2,2-diphenyl-1-picryl-hydrazyl (DPPH) method) of analogue meat products (steak,
noodles, filet, burger and minced) at last day of their durability were detected. O> ratio in MAP
of all products not differ significantly (P > 0.05) as CO2 concentration which significantly differ
(P > 0.05) in MAP of evaluated products. TBARS values of minced were lower significantly
(P > 0.05) and higher significantly in filet. On the contrary, the antioxidant capacity was the
highest significantly in minced and lower in filet. The high antioxidant capacity of minced could
be avoid excessive secondary oxidation.

P9 Vyuziti rostlinnych extrakti pri vyrobé masnych vyrobkii
Hrugka F., Betio F., Sevéik R.
Ustav konzervace potravin, VSCHT Praha

Obecné pro prodlouZeni trvanlivosti masnych vyrobkli a zamezeni negativhim zméndm
vznikajicim béhem skladovani (napf. oxidacni zmény) se vyuZivaji konvencni konzervaéni
ptipravky. Trvanlivost a stabilita produktu mizZe byt také zajiSténa pomoci rostlinnych extrakti,
a to bez nutnosti uvadéni spoleensky nepfijimanych slozek na obalech masnych vyrobki.
V ramci tohoto experimentu bylo testovano 5 komeréné dostupnych extraktl z rostlin, jejichz
inhibi¢ni u€inky byly testovany nejprve in vitro vii¢i ristu bakterii Listeria innocua v tekutém
bujonu. Pro testovani v redlnych podminkach byly extrakty aplikovany do ndmi vyrobenych
modelovych jemnych salamil, které byly poté skladovany po dobu 5 tydnli. Kazdy tyden pak
byly vzorky testovany — celkového poctu mikroorganismli, TBARS ¢islo, barva CIEL*a*b*,
aktivita vody, textura. U vSech zkoumanych extrakti byla prokazana antioxidacni
i antimikrobidlni aktivita za realnych podminek skladovani. Nejsilngjsi inhibi¢ni schopnost
byla pozorovéna u extraktu Naturom TopNAT i pfes navySeni skladovaci teploty béhem
skladovéani. Barva se béhem skladovani prakticky nezménila, stejné¢ jako aktivita vody
(p > 0,05). U vsech vzorki byl pozorovan mirny nartst tuhosti béhem skladovani.

Plant extracts in the production of meat products

In general, conventional preservatives are used to prolong the shelf life of meat products and to prevent negative changes
occurring during storage (e.g. oxidative changes). Shelf life and product stability can also be ensured by using plant extracts,
without the need to indicate socially unacceptable ingredients on meat product packaging. In this experiment, 5 commercially
available plant extracts were tested for their inhibitory effects, firstly in vitro against the growth of Listeria innocua in liquid
broth. For testing under realistic conditions, the extracts were applied to our model soft sausages, which were then stored for 5
weeks. Samples were then tested weekly - total microorganism count, TBARS number, CIEL*a*b* colour, water activity, and
texture. All tested extracts had antioxidant and antimicrobial activity under realistic storage conditions. The strongest inhibitory
ability was observed for Naturom TopNAT extract despite the increase in storage temperature during storage. The colour
remained practically unchanged during storage, as did the water activity (p > 0.05). A slight increase in stiffness was observed
for all samples during storage.
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P10 SloZeni a nutri¢ni zhodnoceni alternativ masnych vyrobku
IIko V., Pacnerova E., Nakonechna K., Gregorova E., Dolezal M.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Rostlinné alternativy masa hraji stale dilezitéjsi roli ve vyzivé nejen vegetarianli a vegant,
jejich nutriéni hodnota a senzorické vlastnosti jsou vSak castym predmétem diskuze. Mezi
nejznamejsi rostlinné alternativy masa patii vyrobky z lusténin. K nejbéznéjsim patii vyrobky
ze s6ji — extrudované so6jové produkty, tempeh nebo tofu. Déle k alternativam masa fadime také
vyrobky z obilovin, seitan a vyrobky z vajec. Za valnou ¢ast popularizace alternativ masa mtze
také rostouci nabidka rostlinnych burgerti, které ptedstavuji velmi rGznorodou skupinu
potravin.

Cilem této prace bylo analogy masa nutri¢n¢ a senzoricky zhodnotit. Pro stanoveni nutri¢nich
hodnot ve vzorcich bylo vyuzito nckolik metod: gravimetrie (stanoveni obsahu suSiny),
extrakce dle Soxhleta (stanoveni obsahu tuku), plynova chromatografie s plamenoveé-
ioniza¢nim detektorem GC/FID (stanoveni sloZeni mastnych kyselin), smyslové vlastnosti
vzorki byly hodnoceny pomoci senzorické analyzy.

Composition and nutritional evaluation of meat product alternatives

Plant alternatives to meat are playing an increasingly important role in the diet of vegetarians and vegans, but their nutritional
value and sensory properties are often debated. Among the most well-known plant-based meat alternatives are legume products.
The most common are soya products - extruded soya products, tempeh or tofu. Other meat alternatives include cereal products,
seitan and egg products. A large part of the popularisation of meat alternatives can also be attributed to the growing availability
of plant-based burgers, which represent a very diverse food group.

The aim of this work was to evaluate meat analogues nutritionally and sensorially. Several methods were used to determine the
nutritional values of the samples: gravimetry (determination of dry matter content), Soxhlet extraction (determination of fat
content), gas chromatography with flame ionization detector GC/FID (determination of fatty acid composition), and sensory
properties of the samples were evaluated by sensory analysis.

P11 Stanoveni obsahu sodiku a dalSich mineralnich prvki v rostlinnych analozich
masnych vyrobki

Macharackova B., Bartakova K., Bursova S.

Ustav hygieny a technologie potravin Zivo&isného ptivodu a gastronomie, VETUNI Brno

Cilem této prace bylo zhodnoceni obsahu soli v rostlinnych analozich masnych vyrobki
a porovnani tohoto mnozstvi s obsahem soli v masnych vyrobcich. Déle pak stanovit obsah
minerdlnich prvka zinku, zeleza, hoi¢iku, vapniku a drasliku. Zastoupeni soli ve vyrobcich je
v dne$ni dob¢ velmi dileZitym nutriénim parametrem vzhledem k tomu, ze vysoky obsah
sodiku zptsobuje zvySeni krevniho tlaku s naslednym vznikem hypertenze. K mnozstvi
zkonzumované soli mohou piispét 1 potraviny, které jsou konzumenty povazovany za relativné
zdravé. Obsah jednotlivych prvkll byl stanoven metodou plamenové atomové absorpéni
spektrometrie. Vzorky byly pfipraveny mineralizaci na mokré cesté. Obsah soli v rostlinnych
analozich se pohyboval v rozmezi 0,77 — 2,44 %. Obsah zinku byl v rozmezi
5,74 - 25,03 mg.kg?, Zeleza 4,87 - 56,73 mg.kg™, hoi¢iku 249,80 - 1692,63 mg.kg™?, vapniku
163,07 - 1620,59 mg.kg™? a drasliku 0,17 - 1,84 %.

Determination of the sodium content and other mineral elements in vegetable analogues of meat products

The aim of this work was to evaluate the salt content in vegetable analogues of meat products and to compare this amount with
the salt content in meat products. Next, determine the content of the mineral elements zinc, iron, magnesium, calcium and
potassium. The presence of salt in products is nowadays a very important nutritional parameter due to the fact that a high
sodium content can cause an increase in blood pressure with the subsequent development of hypertension. Foods that are
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considered relatively healthy by consumers can also contribute to the amount of salt consumed. The content of individual
elements was determined by the method of flame atomic absorption spectrometry. The samples were prepared by wet path
mineralization. The salt content in plant analogues ranged from 0.77 to 2.44%. The zinc content was in the range of
5.74 - 25.03 mg.kg, iron 4.87 - 56.73 mg.kg?, magnesium 249.80 - 1692.63 mg.kg™, calcium 163.07 - 1620.59 mg.kg* and
potassium 0.17 - 1.84 %.

P12 Obsah vitaminu C v red’kovke siatej (Raphanus sativus) predavanej na trhovisku
Zelendkova L. (1), Jakabova S. (1), Benesova L. (2), Gulova A. (1), Kolesarova A. (1)

(1) Ustav potravinarstva, SPU v Nitre
(2) Vyskumné centrum Agrobiotech, SPU v Nitre

Cielom prace bolo stanovit’ obsah vitaminu C v Cervenej a bielej odrode red’kovky siatej
(Raphanus sativus), ktort sme pocas 11 mesiacov nakupovali na miestnom trhovisku vzdy od
tych istych predajcov (1 a 2). Vynimkou bol mesiac august, kedy sa red’kovky neponukali.
V ramci vyskumu sme ziskali dostatocné mnozstvo potrebnych udajov nato, aby sme pri
vyhodnocovani vysledkov zohl'adnili najcastejSie faktory, ktoré maju vplyv na obsah vitaminu
C v zelenine. Su to: krajina povodu, sposob pestovania, rozdielnost’ odrdd a sezonalita.
Cervena red’kovka od Predajcu 1 bola pestovand na Slovensku, konkrétne v Komarne
a pestovala sa v skleniku. Obe odrody red’koviek zakipené od Predajcu 2 sa pestovali na izemi
Madarska vo foéliovniku. Na stanovenie vitaminu C sme pouzili konvenént Tillmansovu
titracnd  metédu. Téato metdéda je zalozena na titracii titraénym  Cinidlom
2,6-dichlorfenolindofenolu. Pri tomto stanoveni sa vyuzivaju redukéné vlastnosti kyseliny
askorbovej. 2,6-dichlérfenolindofenol zohrava aj tlohu indikatora, pretoze po vycerpani
kyseliny askorbovej vo vzorke zafarbi titrovanu vzorku do ruZového sfarbenia, nakol’ko jeho
modré sfarbenie sa v kyslom prostredi sfarbuje do ruZova.

Na hodnotenie rozdielu medzi jednotlivymi mesiacmi vzoriek red’koviek z hladiska ich
vSeobecného porovnania sme pouzili Kruskal — Wallis test na Grovni vyznamnosti p < 0,05.
Celkovy priemerny obsah vitaminu C v Cervenej red’kovke zakupenej od Predajcu 1 pocas
10 mesiacov bol 18,04 + 4,99 mg/100 g Cerstvej hmotnosti. Najviac vitaminu C obsahovala
redkovka zaklipend v mesiaci jul a to 27,20 mg/100 g, avSak v mesiaci oktdber sme
zaznamenali vyrazny pokles tohto vitaminu a to na uroven 11,88 mg/100 g. Obsah vitaminu C
v Cervenej red’kovke zakupenej od Predajcu 2 bol len o nieo vyssi v porovnani s red’kovkami
zakupenymi od Predajcu 1 (18,13 £ 3,92 mg/100 g). V red’kovke od toho predajcu bol rovnako
najvyssi obsah vitaminu C zisteny v mesiaci jul a to 24,00 mg/100 g, Co v porovnani s mesiacom
narast.

Obsah vitaminu C v bielej red’kovke sme stanovovali iba u Predajcu 2, pri¢om jeho priemerny
obsah za celé obdobie analyz bol 14,05 = 4,06 mg/100 g. Variabilita obsahu tohto vitaminu
v ramci celého roka dosiahla hodnotu 28,91 %. Najvyssi obsah vitaminu C sme zistili
v red’kovkach zakapenych v mesiaci marec a to 21,39 mg/100 g a naopak najnizs§i v mesiaci
september a to iba 7,77 mg/100 g.

Statisticky preukazné rozdiely boli zistené medzi vzorkami red’koviek analyzovanych
V mesiacoch januar a august. V pripade ¢ervenej red’kovky boli najvyssie hodnoty vitaminu C
vo vzorkach od oboch predajcov zistené v mesiacoch august, jul, april, marec a jan pricom
medzi tymito mesiacmi nebol Statisticky preukazny rozdiel (p > 0,05). NajnizSia hodnota
vitaminu C v ¢ervenej red’kovke bola zaznamenana v novembri (11,68 £ 1,99 mg/100 g). Vo
vzorkach bielej red’kovky boli najvyssie hodnoty vitaminu C stanovené v mesiacoch marec
a maj, Statisticky preukazny rozdiel (p < 0,05) bol medzi skupinou mesiacov marec a maj
a druhou skupinou januar, december a september.
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Z naSich vysledkov vyplynulo, ze viac vitaminu C obsahovala Cervend red’kovka a letné
mesiace st vyznamnym zdrojom tohto vitaminu v porovnani so zimnym a jesennym obdobim.

Podakovanie: Praca bola podporend projektom KEGA ¢ 020SPU-4/2021 Inovacia metodologického zdzemia a obsahu
profilovych potravinarsko-gastronomickych predmetov so zameranim na zvysenie konkurencieschopnosti absolventov.

Vitamin C content in radish (Raphanus sativus) sold on the lokal market

The aim of the work was to determine the content of vitamin C in the red and white varieties of radish (Raphanus sativus),
which we bought from the same sellers (1 and 2) at the local market during 11 months. The exception was the month of August,
when radishes were not offered. As part of the research, we obtained a sufficient amount of necessary data in order to take into
account the most common factors that influence the content of vitamin C in vegetables when evaluating the results. They are:
country of origin, planting method, diversity of varieties and seasonality.

The red radish from Seller 1 was grown in Slovakia, specifically in Komarno, and was grown in a greenhouse. Both radish
varieties purchased from Seller 2 were grown on the territory of Hungary in a foil plant. We used the conventional Tillmans
titration method to determine vitamin C. This method is based on titration with the 2,6-dichlorophenolindophenol titrant. In
this determination, the reducing properties of ascorbic acid are used. 2,6-dichlorophenolindophenol also plays the role of an
indicator, because after the exhaustion of ascorbic acid in the sample, it turns the titrated sample into a pink color, as its blue
color turns pink in an acidic environment. To evaluate the difference between individual months of radish samples in terms of
their general comparison, we used the Kruskal-Wallis test at the significance level of p < 0.05.

The overall average vitamin C content of red radish purchased from Seller 1 over 10 months was 18.04 +4.99 mg/100 g fresh
weight. Radish bought in July contained the most vitamin C, 27.20 mg/100 g, but in October we noticed a significant decrease
in this vitamin, to the level of 11.88 mg/100g. The vitamin C content of red radish purchased from Seller 2 was only slightly
higher compared to radishes purchased from Seller 1 (18.13 +3.92 mg/100 g). In the radish from that seller, the highest vitamin
C content was also found in the month of July, 24.00 mg/100 g, which, compared to the month of May, where we measured
the lowest vitamin C content (12.00 mg/100 g), represents a double increase.

We determined the content of vitamin C in white radish only in Seller 2, while its average content for the entire period of
analysis was 14.05 + 4.06 mg/100 g. The variability of the content of this vitamin within the whole year reached a value of
28.91%. We found the highest vitamin C content in radishes purchased in March, 21.39 mg/100 g, and the lowest in September,
only 7.77 mg/100g.

Statistically significant differences were found between radish samples analyzed in the months of January and August. In the
case of red radish, the highest values of vitamin C in samples from both sellers were found in the months of August, July, April,
March and June, while there was no statistically significant difference between these months (p > 0.05). The lowest value of
vitamin C in red radish was recorded in November (11.68 = 1.99 mg/100 g). In the samples of white radish, the highest values
of vitamin C were determined in the months of March and May, a statistically significant difference (p < 0.05) was between
the group of the months of March and May and the other group of January, December and September.

Our results showed that more vitamin C was contained in red radish and that summer months are a significant source of this
vitamin compared to winter and autumn.

Acknowledgment: The work was supported by the KEGA project no. 020SPU-4/2021Innovation of the methodological
background and content of profile food and gastronomic subjects with a focus on increasing the competitiveness of graduates.

P13 Vplyv pridavku lyofilizovanej ribezle ¢iernej na reologické vlastnosti pSeni¢nej
muky

Kolesarova A., Bojiianska T., Zeletidkova L., Mendelova A., Solgajova, M.
Ustav potravinarstva, SPU v Nitre

V sucasnej dobe prevlada trend obohacovania jednotlivych druhov ceredlnych potravin
0 zdraviu prospesné zlozky. Jednou z moZnosti na zlepSenie nutri¢nej kvality tychto potravin
je Ciastocné nahradenie pSenice nepekarenskymi surovinami. Cielom tejto prace bolo
sledovanie vplyvu 5 %, 10 % a 15 % pridavku lyofilizovaného prasku plodov ribezle Ciernej
V zmesi so pSeni¢nou mukou na reologicku kvalitu cesta. ZvySovanie pridavku plodov ribezle
¢iernej znizilo absorpciu vody v zmesnych mukach (pri pridavku 10 % o 1,41 % a pri pridavku
15 % 0 3,44 %), Ovplyvnilo tiez vlastnosti cesta predizenim jeho &asu vyvoja (4:00, 5:53, 8:35
min:s oproti kontrole 1:55 min:s) a skratenim stability cesta, ale len pri 5 a 10 % pridavku ribezli
(6:12, 7:47 min:s). V pripade najvyssieho pridavku (15 %) bol zisteny dlhsi ¢as stability cesta
(10:26 min:s) v porovnani s kontrolnou vzorkou (9:58 min:s). Analyza reologickych vlastnosti
muky a kompozitnych mu¢nych zmesi realizovana pomocou testu Chopint (Mixolab)
nepreukdzala vyrazny vplyv pouzitej suroviny a jej mnoZstva na vlastnosti cesta. ZvySenie
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pridavku plodov ¢iernej ribezle mierne znizilo konzistenciu cesta, ¢o znamena oslabenie kvality
bielkovin v zmesnej muke. Cesta mali nizSiu stabilitu lepku pri zahrievani, o suvisi najmé
s niz§im podielom kvalitnych lepkotvornych bielkovin v tomto ovoci. Tvorba skrobového gélu
bola vyraznejSia len pri 10 % a 15 % pridavku, ale jeho stabilita bola medzi vzorkami
vyrovnana. Ribezle Cierne ako inovativna nepekérska a lokélna surovina, mo6zu byt vhodnym
materidlom pre potravindrsky priemysel, ktoré vd’aka nutricnému zlozeniu a zaujimavej farbe
cesta mozu prispiet’ k atraktivite novych vyrobkov so zvySenym potencidlom zdravotnych
benefitov.

Podakovanie: Prdaca bola uskutocnena vdaka financnej podpore projektu KEGA ¢. 020SPU-4/2021.

Effect of the addition of lyophilized Blackcurrant on the rheological properties of wheat flour

Currently, there is a prevailing trend of enriching individual types of cereal foods with health-promoting ingredients. One of
the possibilities for improving the nutritional quality of these foods is the partial replacement of wheat with non-bakery
ingredients. The aim of this work was to monitor the influence of 5, 10 and 15% addition of lyophilized blackcurrant fruit
powder, mixed with wheat flour, on the rheological quality of the dough. The water absorbiotn in mixed flours was reduced by
increasing the addition of blackcurrant fruits (with the addition of 10 % by 1.41 % and with the addition of 15 % by 3.44 %).
It also affected dough properties by increasing its development time (4:00, 5:53, 8:35 min:s vs. control 1:55 min:s) and
shortening dough stability, but only at 5 and 10% of blackcurrants addition (6:12 , 7:47 min:s). In the case of the highest
addition (15 %), a longer dough stability time (10:26 min:s) was found comparing with control sample (9:58 min:s). The
analysis of the rheological properties of flour and composite flour mixtures carried out using the Chopin+ test (Mixolab)
equipment did not show a significant influence of the used raw material and its amount on the dough properties. By increasing
the addition of blackcurrant fruits the consistency of the dough was slightly reduced, that means a weakening of the protein
quality in the mixed flour. The doughs had lower gluten stability when heated, which is mainly related to the lower proportion
of high-quality gluten-forming proteins in this fruit. Formation of starch gel was more pronounced only at 10 % and 15 %
addition, but its stability was balanced between samples. Black currants, as an innovative non-bakery and local raw material,
can be a suitable material for the food industry, which, thanks to the nutritional composition and interesting colour of the dough,
can contribute to the attractiveness of new products with increased potential for health benefits.

Acknowledgement: The work was supported by the KEGA project no. 020SPU-4/2021

P14 Zmény stability potravin vii¢i Zluknuti po oSetieni mikrovinnym zafenim
Skvorové P., Koufimska L.
Ustav mikrobiologie, vyzivy a dietetiky, CZU Praha

Suché skotépkové plody jsou béznou soucasti nasi stravy. Obsahuji velké mnozstvi zdravi
prospésnych sloucenin. Na druhou stranu pii jejich skladovani jsou velmi casté utoky Skidct
a mikroorganismii. Mnoho konzervacnich technik se pouziva k prodlouzeni skladovatelnosti
ataké k likvidaci Sktdch. Mikrovinné zafeni ptredstavuje moderni konzervacni techniku
umoziujici suSeni, pasterizaci, sterilizaci, rozmrazovani nebo temperovani potravin. Vyhodou
mikrovinného zareni je Uspora energie, zkraceni ¢asu a snizeni naklad. Hlavni nevyhodou je
nerovnomérné rozlozeni teploty v potravinach, které je feSeno pfidanim zoény horkovzdusného
ohtevu po mikrovinné upravé. Cilem tohoto vyzkumu bylo zhodnotit vliv mikrovinného zafeni
na kvalitu a oxida&ni stabilitu suchych skofapkovych plodii pfi jejich skladovani. Uginek zateni
byl sledovan pomoci barevnych zmén, obsahu susiny a stanoveni peroxidového ¢isla (PV).

Changes in the stability of food against rancidity after microwave treatment

Dry shell fruits are common parts of our diet. They contain large amounts of health-positives compounds. On the other hand,
during their storage attacks of pests and microorganisms are very common. Many conservation techniques are used for
extension of the shelf life as well as for eradication of pests. Microwave radiation represents a modern preservation technique
enabling drying, pasteurization, sterilization, defrosting, tempering or sealing of food materials. The main advantage of
microwave radiation is energy saving, shortening of the time and cost reduction. The main disadvantage is uneven temperature
distribution in food, which is solved by the addition of hot air heating zone after microwave treatment. The aim of this research
was to evaluate the effect of microwave radiation of on the quality and oxidation stability of dry shell fruit during their storage.
The effect of the radiation was monitored by colour changes, dry matter content and peroxide value (PV) determination.
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P15 Vyskyt nezadoucich halotolerantnich bakterii v potravinarském primyslu
Svirakova E., Leova H. T., Sevéik R.
Ustav konzervace potravin, VSCHT Praha

Moderni priimyslova vyroba potravin je charakterizovana vyrobou zdravotné mikrobiologicky
bezpeénych a jakostnich vyrobkd. Castou mikrobidlni kontaminaci masnych,
konzervarenskych a mlékarenskych vyrobkl zptisobuji bakterie z ¢eledi Enterobacteriaceae,
konkrétn¢ Escherichia coli a Klebsiella pneumoniae, které disponuji vyznamnymi
halotolerantnimi vlastnostmi.

Cilem prace je zjisténi tolerance nezadoucich halotolerantnich bakterii k chloridu sodnému
S vyuzitim potencialu laboratorniho bioreaktoru RTS-8 (BioSan, LVA).

Pro experimenty bylo pouzito 8 kmenu E. coli a K. pneumoniae: 2 sbirkové kmeny (E. coli
CCM 7395, K. pneumoniae CCM 8853) a 6 prumyslovych izolovanych kmend: E. coli (LEV
682/17, 687/17, 1456/17) a K. pneumoniae (LEV 700/17, LEV 1009/16, LEV 1022/17). U
kmenti byla zjistovana rlstova aktivita a tolerance k NaCl, s vyuzitim klasickych i modernich
mikrobiologickych metod.

Bylo zjisténo, ze vSechny kmeny vykazovaly dobrou riistovou aktivitu v Trypton-sdjovém
bujonu béhem aerobnich kultivacich pfi teplote 37 °C po dobu 24 h, a také na Trypton-séjovém
agaru béhem aerobnich kultivaci pti teploté 37 °C po dobu 72 h, kde dosahovaly finalnich pocti
bun&k v rozmezi tadt 108-109 KTJ-ml?. Kmeny podrobeny zjisténi tolerance k NaCl
0 koncentracich v rozmezi hodnot 0-20,0 hm. % v Trypton-s6jovém bujonu, s vyuzitim
laboratorniho bioreaktoru RTS-8 (BioSan, LVA). Bylo zjisténo, ze kmeny K. pneumoniae
vykazovaly k NaCl vyssi toleranci, nez kmeny E. coli. Ze skupiny bakterii K. pneumoniae byl
zjistén jako nejvice tolerantni kmen K. pneumoniae LEV 1009/17, ktery toleroval NaCl az do
koncentrace 18,0 hm. % (+) vcetné. Ze skupiny bakterii E. coli byl zjistén jako nejvice
tolerantni kmen E. coli CCM 7395, jenz toleroval NaCl az do koncentrace 9,0 hm. % (+) v¢etné.
Vysledky této prace mohou byt vyuzitelné v riiznych potravinarskych technologiich pii jisténi
zdravotni mikrobiologické bezpecnosti a jakosti potravin, s vazbou na eliminaci nezddoucich
halotolerantnich bakterii.

Occurrence of undesirable halotolerant bacteria in the food industry

Modern industrial food production is characterized by the production of microbiologically health safe and quality products.
Bacteria from the Enterobacteriaceae family, specifically Escherichia coli and Klebsiella pneumoniae which have significant
halotolerant properties, cause frequent microbial contamination of meat, canned and dairy products.

The aim of this work is to determine the tolerance of undesirable halotolerant bacteria to sodium chloride using the potential
of the laboratory bioreactor RTS-8 (BioSan, LVA).

Eight strains of E. coli and K. pneumoniae were used for the experiments. There were two collection strains (E. coli CCM
7395, K. pneumoniae CCM 8853) and six industrial isolated strains: E. coli (LEV 682/17, 687/17, 1456/17) and K. pneumoniae
(LEV 700/17, LEV 1009/16, LEV 1022/17). Growth activity and tolerance to NaCl were performed on the strains, using
classical and modern microbiological methods.

It was found, that all strains showed good growth activity in Tryptic-soy broth during aerobic cultivations at the temperature
of 37 °C for 24 h, and also on Tryptic-soy agar during aerobic cultivations at the temperature of 37 °C for 72 h, where they
reached the final cell counts in the range of 108-109 CFU-ml. Tolerance of the strains to NaCl with concentrations in the
range of 0-20.0 w/w % was estimated in Tryptic-soy broth, using the laboratory bioreactor RTS-8 (BioSan, LVA). The tested
K. pneumoniae strains were found to have higher tolerance to NaCl than E. coli strains. The K. pneumoniae LEV 1009/17
strain, from the group of K. pneumoniae bacteria, was found as the most tolerant strain which tolerated NaCl up to the
concentration of 18.0 w/w % (+) inclusive. The E. coli CCM 7395 strains, from the E. coli bacteria group, was found to be the
most tolerant strain which tolerated NaCl up to the concentration of 9.0 w/w % (+) inclusive.

The results of this work can be used in various food technologies to ensure health microbiological safety and food quality, with
a link to the elimination of undesirable halotolerant bacteria.
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P16 Kontaminace nealkoholickych napoji neZadoucimi acidotolerantnimi octovymi
bakteriemi

Svirakova E., Bendova M., Sevéik R.
Ustav konzervace potravin, VSCHT Praha

Primyslové vyrabéné nealkoholické napoje predstavuji vyrobky obecné zdravotné
mikrobiologicky bezpe&né a jakostni. Cas od ¢asu se viak pii jejich vyrobé vyskytnou problémy
s mikrobialni kontaminaci. Casto jde o kontaminaci nezidoucimi octovymi bakteriemi
vykazujicimi acidotolerantni vlastnosti, které se projevuji toleranci k nizkym hodnotdm pH.
Cilem prace je zjisténi tolerance nezadoucich octovych bakteri ke kyseliné octové s vyuzitim
potencialu laboratorniho bioreaktoru RTS-1C (BioSan, LVA).

Experimentalné bylo testovano 9 kment octovych bakterii (1x Gluconacetobacter sp., 2x
Komagataeibacter spp., 5x Gluconobacter spp., 1x Kozakia sp.). U kment byla zjistovana
rastova aktivita a tolerance ke kyseliné octové, s vyuzitim klasickych i modernich
mikrobiologickych metod. Bylo zjiSténo, Ze kmeny rostly dobfe v/na Sabouraudové
bujonu/agaru se 4,0 hm. % glukézy (déle jen bujon SB/agar SA) pfti teploté 25 °C nebo 30 °C
po dobu 48 h (platilo pro bujon SB) ¢i 72 h (platilo pro agar SA) behem aerobnich kultivaci.
Kmeny dosahovaly na agaru SA vyslednych poétd bunék v rozmezi fadéi 106-108 KTJ.ml,
Kmeny byly dale podrobeny zjisténi tolerance k riznym ptidavkim kyseliny octové
(0-1,50 obj. %), v bujonu SB pii teploté 25 °C nebo 30 °C po dobu 72 h aerobnich kultivaci, na
laboratornim bioreaktoru RTS-1C (BioSan, LVA). Mezi kmeny, které vykazovaly nejvyssi
toleranci ke kyseliné octové (o koncentraci 1,25 obj. % v¢etné), pattily: GIn. albidus CCM
2365, Gla. liquefaciens CCM 3621 a Kozakia baliensis CCM 7137. Naopak mezi kmeny, které
vykazovaly nejniZsi toleranci ke kyselin€ octové (o koncentraci 0,75 obj. % vcetné) patiily:
GIn. cerinus CCM 1806T, GlIn. oxydans CCM 1772, GIn. oxydans CCM 3618, Kom. hansenii
CCM 1808 a Kom. xylinus CCM 3611T.

Vysledky této prace mohou byt vyuZzitelné pii vyrobé nealkoholickych napojii, zejména pti
eliminaci neZadoucich acidotolerantnich octovych bakterii, v uzké soucinnosti se systémy
fizeni jakosti.

Contamination of non-alcoholic beverages by undesirable acid-tolerant acetic acid bacteria

Industrially produced non-alcoholic beverages are generally microbiologically safe and high-quality products. However, from
time to time, problems with microbial contamination occur during their production. It is often a case of contamination by
undesirable acetic acid bacteria exhibiting acid-tolerant properties, which are manifested by tolerance to low pH values.

The aim of this work is to determine the tolerance of undesirable acetic acid bacteria to acetic acid using a potential of the
laboratory bioreactor RTS-1C (BioSan, LVA).

Nine strains of acetic acid bacteria were tested experimentally (1x Gluconacetobacter sp., 2x Komagataeibacter spp., 5x
Gluconobacter spp., 1x Kozakia sp.). The growth activity and tolerance of acetic acid bacteria to acetic acid were determined,
using classical and modern microbiological methods. It was found, that the strains grew well in/fon Sabouraud's broth/agar with
4.0 w/w % of glucose (hereinafter referred to as SB broth/SA agar) with the temperature of 25 °C or 30 °C for 48 h (this applied
to SB broth) or 72 h (this applied to SA agar) during aerobic cultivations. The strains reached the final cell counts in the range
of 106-108 CFU-ml! on the SA agar. Further, the strains were subjected to tolerance to acetic acid with different additives
(0-1.50 v/v %), in the SB broth at the temperature of 25 °C or 30 °C for 72 h during aerobic cultivations, on the laboratory
bioreactor RTS-1C (BioSan, LVA). Among the strains that belong to the highest tolerance to acetic acid (about the
concentration of 1.25 v/v % inclusive) were: GIn. albidus CCM 2365, Gla. liquefaciens CCM 3621 and Kozakia baliensis
CCM 7137. Among the strains that belong to the lowest tolerance to acetic acid (about the concentration of 0.75 v/v % inclusive)
were: GIn. cerinus CCM 1806T, GIn. oxydans CCM 1772, GIn. oxydans CCM 3618, Kom. hansenii CCM 1808 and Kom.
xylinus CCM 3611T.

The results of this work can be used in the production of non-alcoholic beverages, especially during elimination of undesirable
acetic acid bacteria exhibiting significant acid-tolerant properties, in close cooperation with quality control systems.
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P17 Nutri¢ni a senzorické hodnoceni makovych napojua

Nakonechna K., Bartakova M., Ilko V., Dolezal M.

Ustav analyzy potravin a vyzivy, VSCHT Praha

Rostlinné alternativy mléka maji rozdilné sloZzeni makrozivin nejen oproti mléku, ale také se
velmi lisi vzajemné mezi sebou. Obecné plati, ze rostlinné napoje nejsou kompletni vyzivovou
nahradou kravského mléka a je nutné nahradit nutricni nedostatky. Zaroven je nutné zminit
vstiebatelnost vitaminti a mineralnich latek, ktera je u rostlinnych napoji z divodu obsahu
antinutri¢nich latek vyrazné nizsi.

Jednim z podnéti k vybéru tématu byl konstantné nartistajici zdjem o tyto produkty a s nim
spojena spotieba rostlinnych alternativ mléka. Ceska potravinaiska komora uvadi, Ze od roku
1999 dochazi k stabilnimu ro¢nimu nartstu spotieby alternativ o 11 %.

Nutritional and sensory evaluation of poppy drinks

Plant-based milk alternatives not only have a different composition of macronutrients compared to milk, but also differ greatly
from each other. In general, plant-based drinks are not a complete nutritional substitute for cow's milk, and nutritional
deficiencies must be replaced. At the same time, it is necessary to mention the absorbability of vitamins and minerals, which
is significantly lower in plant-based drinks due to the content of anti-nutritional substances.

One of the motivations for choosing the topic was the constantly growing interest in these products and the associated
consumption of plant-based alternatives to milk. The Czech Food Chamber reports that since 1999, there has been a steady
annual increase in the consumption of alternatives by 11%.
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