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Pondéli 23. 5. - plenarni prednasky (invited lectures)

L1 Kontrola potravin jako nedilna soucast statni spravy
Pokora J.
Statni zemédélska a potravinaiské inspekce, Ustfedni inspektorat v Brné

Délba prace znamenala ve vyvoji lidstva zasadni predél. Byt vétSina populace dlouho pracovala
v zemé&d¢lstvi, zbyvajici mensSina se mohla vénovat specializovanym cinnostem, byt v nich
efektivnéj$i a vynalézavéjsi a posunovat tak vyvoj rychleji doptedu. Protoze ¢ast vyrobct
a obchodniki se snaZzila posouvat vyvoj kupiedu ,,ptilis* rychle, musel byt zaveden statni dozor
nad potravinami jiz ve staroveéku. Ze zacatku se tykal evidence mnozstvi vyrobenych potravin,
a sekundarnim efektem zemé&d¢lstvi a potravinatstvi byl mimo jiné i objev pisma. Zahy se vSak
stat zajima také o kvalitu potravin. Predchazi tim sporGm mezi vyrobci, obchodniky
a konzumenty. Kontrola potravin tak postupné ziskavd vliv na socidlni smir. Vyvoj
potravinaistvi sekundarné umocnuje vyznam kontroly potravin a pfedznamenava jeji dilezitost
1 pro budouci veéky.

Food control as an integral part of state administration.

The division of labor marked a major turning point in human development. Although the majority of the population worked
in agriculture for a long time, the remaining minority could engage in specialized activities, be more efficient and inventive
in them, and thus achieve development faster. Because some of the producers and traders tried to achieve development "too
quickly”, state supervision of food had to be introduced already in ancient times. Initially, it concerned the registration
of the amount of food produced, the secondary effect of agriculture and food production was the discovery of writing. However,
the state soon became interested in food quality. This was the way of preventing disputes between producers, traders and
consumers. Food control is thus gradually gaining an impact on social peace. The development of the food industry secondarily
reinforces the importance of food control and foreshadows its importance for future.

L2 Potravinarsky vyskum a inovacie na Slovensku v kontexte eurépskeho vyskumného
priestoru

Polovka M.

Nérodné pol'nohospodarske a potravinarske centrum, VUP Bratislava

V prednaske predstavime NPPC — Vyskumny ustav potravinarsky, ako poprednt slovensku
inStiticiu v oblasti potravinarskeho vyskumu, jeho sti¢asné vyskumné a inovacné zameranie,
spolupracu a vysledky v oblasti prenosu poznatkov a inovacii do potravinarskej praxe.
Predstavime aktivity a ambicie v kontexte sucasného smerovania trendov eurdpskeho
vyskumného priestoru, s dorazom na kvalitu a bezpecnost’ potravin, potravinovu dostato¢nost,
ako aj zuzitkovanie prirodnych zdrojov a obehové hospodarstvo. Pozornost’ venujeme tiez
prieniku vyskumnych aktivit so smermi a trendami, prezentovanymi v strategickych
dokumentoch, ktoré boli v tejto oblasti schvalené v neddvnom obdobi, najmi Eurdpskej zelene;j
dohody, Stratégie z farmy na stdl a tiez Strategického planu SPP 2023-2027.

The food research and innovations in the Slovak Republic within the context of european research agenda

We will focus on the presentation of the National Agricultural and Food Centre — VUP Food Research Institute, as a leading
Slovak institution in the field of food research, its current research and innovation activities, successful cooperation and
knowledge transfer in the field of knowledge and innovations transfer into food industry.



We will present also the activities and ambitions in the context of the current trends in the European Research Area, with
an emphasis on food quality and safety, food security, as well as on the sustainable utilisation of natural sources in the food
production and the concerns of circular economy. Attention is also paid to the penetration of the research activities
of the institute with those, presented in strategic documents that have been approved in this area recently, particularly
the European Green Agreement, the Farm-to-Table Strategy and also the Strategic Plan of the CAP 2023-2027.

L3 Piehled vysledkii vyzkumu vybranych projekti FeSenych ve VUPP
Houska M., Strohalm J., Pe¢enkova N., Novotna P., Kovéaiikova E., Matajova K., Landfeld A.
VUP Praha

Prezentovany budou vybrané vysledky feseni projektd QK1910103 ,,Ceské bylinky pro nové
potraviny podporujici zdravi populace”; QK1910264 ,Potraviny s vysokym obsahem
sulforafanu®; TH04010014 ,,Potraviny bez konzervanti®; 817683-FOX ,,Innovative down-
scaled FOod processing in a boX / Inovativni zpracovani potravin v men$im mé&fitku®
a 1731765A ,,Potencial chmelovych derivati pro 1é¢bu nozokomialnich infekei®.

Vyuziti ¢eskych bylinek bude prezentovano uzitnymi vzory a vzorky zelatinovych bonboni
(ochutnavka). Potraviny s vysokym obsahem sulforafanu budou prezentovany uzitnymi vzory
kapsli a ¢okolady obohacené klicky brokolice a vysledky verifikace postupu ptipravy klickt
s cilem dosazeni neobvykle vysokého obsahu sulforafanu. Projekt ,,Potraviny bez konzervanta
bude prezentovan trzné dostupnym vysledkem vyzkumu, vyrabéném firmou Kitl s. r. o.,
zvaném syrob Riizovy kvét (ochutnavka napoje ze sirupu ptipraveného). Projekt 817683-FOX
bude prezentovan planovanymi schématy modernich pojizdnych linek na zpracovani jablek s
cilem umoznit vyuZziti modernich technologii rodinnym farmdm, aniz by si musely dané
zafizeni kupovat. Projekt 1731765A bude prezentovan vysledky uspésné aplikace hotkych
beta-kyselin izolovanych z ¢eského chmele do povrchovych ran prasat infikovanych
mikroorganismem Staphylococcus aureus kmenem rezistentnim vi¢i meticilinu.
https://www.wikiskripta.eu/w/MRSA.

Overview of research results of selected projects solved in FRIP

Selected results of project solutions QK1910103 "Czech herbs for novel foods supporting population health” will be presented;
QK1910264 "Foods high in sulforaphane”; TH04010014 "Preservative-free foods"; 817683-FOX "Innovative down-scaled
FOod processing in a boX / Innovative food processing on a smaller scale” and 1731765A "Potential of hop derivatives for
the treatment of nosocomial infections”. The use of Czech herbs will be presented by utility models and samples of gelatin
candies (tasting). Foods high in sulforaphane will be presented with utility models of capsules and chocolate enriched with
broccoli sprouts and the results of verification of the germ preparation process in order to achieve an unusually high content
of sulforaphane. The project “Foods without preservatives will be presented by a commercially available result of research
produced by Kitl Ltd., called the “Ruzovy kvét” syrup (tasting of a drink made from syrup prepared). The 817683-FOX project
will be presented with planned schemes of modern apple processing lines in order to enable the use of modern technologies
by family farms without having to buy the equipment. Project 1731765A will present the results of successful application
of bitter beta-acids isolated from Czech hops to superficial wounds of pigs infected with Staphylococcus aureus strain resistant
to methicillin.

L4 Zemédélstvi pro vSechny — status quo, nové vyzvy a udrzitelna rFeSeni

Soukup J.

Fakulta agrobiologie, potravinovych a piirodnich zdrojii, CZU v Praze

Vlivem soucasného vale¢ného konfliktu graduji problémy, které se postupné hromadily

Z davodu rtistu populace a s nim spojeného rtistu potieby potravin a surovin, dopadt klimatické
zmény a zavislosti nékterych regioni na dovozech zeméd€lské produkce. Dlouhodobé


https://www.wikiskripta.eu/w/MRSA

se zhorSuje dostupnost energii a surovin, coz se promita do rostoucich cen a dostupnosti vétSiny
energomaterialovych dodatkii do vyrobniho procesu. Vedle toho, nejen v Evropé, se postupné
zvySuje uroven environmentalnich a bezpecnostnich standardi pro zemédélskou
a potravinarkou produkci a také dochazi k velké diverzifikaci chovani a preferenci spotiebitelt.
Toto socioekonomické prostiedi vyzaduje nové ¢i inovativni piistupy v zemédé€lskych
produkcnich systémech s cilem dosazeni pozadovanych kvantitativnich a kvalitativnich
parametri  produkce, zvySeni resilience odvétvi a minimalizace nezadoucich dopadi
produk¢nich postupt na prostiedi a ekosystémy. Udrzitelnd intenzifikace zeméed€lstvi zalozena
na efektivnéj$im vyuzivani potencialu prostfedi i externich vstupti a snizovani vynosovych ztrat
bude i nadéle rozhodujicim produkénim konceptem, ktery ma pfi vyuziti novych technickych
postuptl potencial piekonat soucasné problémy.

Agriculture for all — status quo, new challenges and sustainable solutions

The World faces many interconnected pressing issues such as population growth, increasing demand on food and fiber,
and consequences of climate change; now war in Ukraine further exacerbates all of these issues. The accessibility of energy
and raw material has continued to decrease, which has also increased the price of cultural energy inputs used in systems
of production. Additionally, the environmental and safety standards for agriculture and food production have been increasing
as consumer behaviour and preferences become more diverse. This socio-economic environment requires new or innovative
approaches in agricultural production systems that will achieve the requested quantitative and qualitative parameters
of the production, increase the branch resiliency, minimise undesirable effects of production systems on the ecosystems
and environment. Based on more effective exploitation of site potential, external inputs, and a reduction of field gaps,
sustainable intensification will become the prevalent production concept which has potential to alleviate current issues.

L5 Udrzitelnost — stary problém v novém kabaté
Pivorika J.
Potravinafska komora CR, Ceska technologicka platforma pro potraviny; VSCHT Praha

Strategie ,,Z farmy na vidlicku®, které je soucasti Zelené dohody Evropské komise, je nedilnou
soucasti ambicidzni reakce Evropy na zmény klimatu. Strategie ,,Z farmy na vidlicku* odrazi
probihajici transformaci potravinovych systémi po celém svété s cilem ucinit z evropského
potravinového systému zlaty standard udrZzitelnosti. V soucasné dobé je v procesu postupna
pfiprava konkrétnich pravnich ptedpisi, prostfednictvim kterych ma byt strategie naplnéna.
Udrzitelnost je vSak tfeba chéapat v jejim SirSim kontextu, ktery zahrnuje nejen udrzitelnost
Vv oblasti environmentélni, ale rovnéZz v oblastech socidlnich a ekonomickych. Cile strategie
»Z farmy na vidlicku®“ v oblasti environmentalni se zaméfuji prfedevSim na problematiku
hospodafeni s uhlikem, produkci odpadl, pouzivani pesticidli, minerdlnich hnojiv,
ale i napiiklad veterinarnich 1é¢iv nebo plytvani potravinami a pfechod na udrzitelnéjsi zptisoby
stravovani. Vznikla situace a pfipravované mnozstvi regulaci v§ak vytvaii rovnéZ prostor pro
zpusoby komunikace, které nejsou zcela korektni a zakladaji diivod se domnivat, Ze mohou byt
povazovany za tzv.“green washing“. Proto je tfeba, aby piipadny legislativni ramec byl
jednoznaény a spravedlivy pro viechny hrade. Potravinatska komora CR a Ceska technologické
platforma pro potraviny vénuji této problematice vyznamnou pozornost, pfipravuji stanoviska
k jednotlivym navrhovanym aktim a podili se na pfipravé certifikaéniho schématu, které
by mohlo pomoci situaci stabilizovat a zpiehlednit.

Sustainability — an old problem in a new coat

The "Farm to Fork" strategy, part of the European Commission's Green Deal, is an integral part of Europe's ambitious response
to climate change. Farm to Fork reflects the ongoing transformation of food systems around the world to make the European
food system the gold standard for sustainability. Specific legislation to implement the strategy is currently being progressively
developed. However, sustainability must be understood in its broader context, which includes not only environmental
sustainability but also social and economic sustainability. The environmental objectives of the 'Farm to Fork' strategy focus
primarily on carbon management, waste production, the use of pesticides, mineral fertilisers and, for example, veterinary



medicines, food waste and the transition to more sustainable diets. However, the situation that has arisen and the number
of regulations that are in the pipeline also create room for ways of communicating that are not entirely correct and give reason
to believe that they could be considered ‘green washing'. Therefore, any legislative framework needs to be clear and fair for all
players. The Federation of the Food and Drink Industries of the Czech Republic and the Czech Technology Platform for Food
are paying significant attention to this issue, preparing opinions on individual proposed acts, and participating in the preparation
of a certification scheme that could help stabilise and clarify the situation.

L6 Moderni diety a vyZivové sméry z hlediska lékare nutricionisty
Kohout P., Vejmelka J.

Interni klinika 3. LF UK a FTN Praha

Dietni doporuceni vychazeji vzdy z nejmodernéjSich védeckych poznatkil, na druhé stran¢ vSak
mohou alternativni ¢i moderni vyzivové trendy a diety vznikat jako odpovéd’ na ekologickou
I politickou situaci. Vyzivovy smér, ktery je spojen s nejniz§i mortalitou, je tzv. atlanticka dieta,
nasleduje stfedomoiskd. S ohledem na udrzitelnost zeméd¢€lstvi a planety je propagovano
omezeni produkce masa a jeho nahrada rostlinnymi produkty. Veganska dieta vS§ak muize byt
pfi nedostatecnych znalostech spojena s nemalymi riziky malnutrice, hypovitamindz
¢i osteopordzy. Z hlediska prevence civiliza¢nich chorob se jevi vysoce primyslové
zpracované potraviny, které neobsahuji navic ani zivé bakterie, jako vysoce rizikové.

Cesty dalSiho vyvoje jsou rozdilné, na jedné strané pokus ndvrat k cerstvé a pfirozené
fermentované stravé, na druhé strané hledani alternativ chovu hospodatskych zvifat ¢i lovu ryb,
at’ jiz se jedna o rostlinné nahrazky masa, umélou stravu (napt. Mana) ¢i vyuziti hmyzu.

Modern diets and nutritional trends from the point of view of a nutritionist.

Dietary recommendations are always based on the latest scientific knowledge, but on the other hand, alternative or modern
nutritional trends and diets can arise as a response to the ecological and political situation. The nutritional direction associated
with the lowest mortality is the Atlantic diet, followed by the Mediterranean. With regard to the sustainability of agriculture
and the Earth, the reduction of meat production and its replacement by plant products is being promoted. However, the vegan
diet may be associated with significant risks of malnutrition, hypovitaminosis or osteoporosis if there is a lack of knowledge
their consuments. From the point of view of the prevention of diseases of civilization, so called high processed foods, which
also do not contain live bacteria, appear to be high-risk.

The ways of further development are different, on the one hand the attempt to return to a fresh and naturally fermented diet,
on the other hand the search for alternatives to livestock or fishing, whether it is plant meat substitutes, artificial diet (eg. Mana)
or the use of insects.

L7 Vyzivové hodnoceni rostlinnych nahrad ZivociSnych produkti
Dostalova J.

Ustav analyzy potravin a vyzivy, VSCHT Praha

V soucasné dobé stoupd obliba rostlinnych ndhrad potravin ZivociSného plivodu, zejména
mléka a mlécnych vyrobkl a masa. Tyto nahrady vSak maji zcela odliSnou vyzivovou hodnotu.
Rostlinné népoje (podle legislativy se nesméji nazyvat mléka) a dal§i rostlinné nahrady
mléénych vyrobkl obsahuji neplnohodnotné bilkoviny (ndhrady syrt bilkoviny neobsahuji),
maji niz8i obsah minerdlnich latek, zejména véapniku, jehoZ biologickd vyuzitelnost je velmi
nizkd a néckterych vitamini (vitamin B12 neobsahuji). U ndhrad masa je vedle
neplnohodnotnych bilkovin nejvét§sim nedostatkem nedostatek dobfe vyuzitelného zeleza
a zinku a vitaminu B12. DalSim nedostatkem rostlinnych ndhrad na bazi séji je pritomnost
pfirodnich toxickych a antinutri¢nich latek. Rostlinné ndhrady bychom méli pouzivat pouze na



zpestieni jidelnicku, nikoliv jako Gplnou nahradu potravin zZivocisného ptivodu, zejména u déti,
té¢hotnych a kojicich Zen a seniort.

Nutritional evaluation of plant substitutes for food of animal origin.

Currently, the popularity of plant substitutes for food of animal origin, especially milk and dairy products and meat,
is increasing. However, these substitutes have a completely different nutritional value. Plant drinks (under the legislation they
may not be called milk) and other plant dairy substitutes contain incomplete proteins (cheese substitutes do not contain
proteins), have a lower content of minerals, especially calcium, whose bioavailability is very low, and some vitamins (vitamin
B12 is not present). In addition to deficient protein, the biggest shortcoming of meat substitutes is a lack of well-utilized iron
and zinc and vitamin B12. Another disadvantage of soy-based plant substitutes is the presence of natural toxic and anti-
nutritional substances. We should only use plant substitutes to diversify the diet, not as a complete substitute for food of animal
origin, especially for children, pregnant and lactating woman and seniors.



Uterv 24. 5. — referaty (lectures)

L8 Puriny a jejich metabolity v jedlém hmyzu

Koufimskd L. (1), Sabolova M. (1), Kulma M. (2), Skvorova P.(1), Vesela K. (1),
Kurecka M. (2)

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

Pti 1é¢bé metabolického onemocnéni dna hraji zasadni roli nutri¢ni intervence a znalost obsahu
purinll v potravinach. Vzhledem k tomu, ze jedly hmyz byl zafazen mezi hospodarska zvitata
a nové potraviny (novel food), byla tato studie zamétfena na analyzu obsahu purinti (adenin,
guanin, xantin a hypoxantin) a jejich metabolitli (kyselina mocova) v riznych vyvojovych
stadiich Sesti druhtt hmyzu (Tenebrio molitor, Alphitobius diaperinus, Gryllus asimillis, Acheta
domesticus, Locusta migratoria a Blaberus discoidalis) a porovnani s konven¢nim masem
(kufeci, veprové, hovézi a losos). Ve srovnani s masem obsahoval jedly hmyz ekvivalentni nebo
vys$§i mnozstvi celkovych purint (3,23-13,22 g/kg suSiny hmyzu vs. 3,61-5,53 g/kg suSiny
masa) a urikogennich purini adenin + hypoxantin (1,55-8,86 g/kg suSiny hmyzu vs.
2,97-4,91 g/kg suSiny masa). Obsah mocové kyseliny byl vyznamné ovlivnén vyvojovym
stddiem a druhem hmyzu. Celkovy obsah purinii se v ramci jednotlivych stadii neménil.
Z vysledkl vyplyva, Ze testovany hmyz neni vhodny pro nizkopurinovou dietu.

Purines and their metabolites in edible insects

Nutritional interventions play a vital role in treating gout, and knowledge of the purine content in foods is essential. Because
edible insects have been proposed as mini-livestock alternatives and novel food, this study aimed to analyse the content
of purines (adenine, guanine, xanthine, and hypoxanthine) and their metabolite (uric acid) in different developmental stages
of six insects (Tenebrio molitor, Alphitobius diaperinus, Gryllus assimillis, Acheta domesticus, Locusta migratoria, and
Blaberus discoidalis) and conventional meats (chicken, pork, beef, and salmon). Compared to meat, edible insects contained
equivalent or higher amounts of total purine (3.23-13.22 g/kg of insect dry matter vs. 3.61-5.53 g/kg of meat dry matter) and
uricogenic purines adenine + hypoxanthine (1.55-8.86 g/kg of insect dry matter vs. 2.97-4.91 g/kg of meat dry matter).
Although the uric acid content was significantly affected by the developmental stage and species, the total purine content did
not vary within the stages. In conclusion, the tested insects are unsuitable for a low-purine diet.

L9 Studium kvality mraZené zeleniny: zmény biologicky aktivnich latek p¥i zpracovani
a dlouhodobém skladovani

Schulzova V., Kharoshka A., Krmela A., Schreibmeierova M., Hajslova J.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Zelenina je neocenitelnym zdrojem prospé€$nych, nutriéné vyznamnych latek, jako jsou
vitaminy, minerdly atd. Pfi zpracovani a dlouhodobém skladovéani zeleniny vSak dochézi
K jejich vyznamnym ztratdm. Studium zmén obsahu biologicky aktivnich latek v zavislosti na
podminkach zpracovani a skladovani mize jednozna¢né urcit vhodné podminky skladovani
zeleniny, vedouci k minimalizaci ztrat nutricn€ vyznamnych latek a ovlivnit preference
konzumentl pii vybéru. V ramci probihajicich studii byla sledovana kvalita mrkve, hraSku
a Spenatu a sledovan vliv mrazeni a dlouhodobého skladovéni na hladiny karotenoidi, kyseliny
askorbové, chlorofylu, tokoferolt, celkovy obsah fenolickych latek ¢i antioxidaéni aktivitu. Pro
sledovani téchto latek byla vyuzita technika kapalinové chromatografie s vyuzitim detektoru



diodového pole a fluorescenénim detektorem, dale byly vyuzity spektrofotometrické metody.
Zmeény kvality zpracované a zmrazené mrkve (Daucus carota) byly také sledovany pomoci
techniky metabolomického fingerprintingu s vyuzitim ultra vysokoucinné kapalinové
chromatografie spojené s kvadrupodl/time-of-flight tandemovou hmotnostni spektrometrii.
Ziskana data byla statisticky zpracovana, byly identifikovany nékteré markery dtlezité pro
oddéleni jednotlivych skupin, predstavujicich rizné zpracovani ¢i skladovani. Identifikované
metabolity patiily pfedevsim do skupin organickych kyselin, polyfenold, lipidi (fosfolipida
a mastnych kyselin) a sacharidu.

Mrazené zeleninové produkty jsou pro spotiebitele stale atraktivnéjsi a jsou bézné dostupné
po cely rok ve standardni kvalité. Setrné a rychlé zpracovani vede k mensim ztratdm latek
zdravi prospéSnych a zaroven k zachovani senzorické kvality zeleniny. MraZeni a nésledné
skladovani je vhodné pro dlouhodobé uchovavani riznych druhti zeleniny.

Study of frozen vegetables quality: changes in biologically active compounds during processing and long-term storage
Vegetables are a great source of beneficial, nutritionally important substances, such as vitamins, minerals, etc. However, during
processing and long-term storage of vegetables significant losses of nutritional compounds occur. The study of changes in the
content of biologically active substances depending on the processing and storage conditions can clearly determine suitable
storage conditions for vegetables, leading to the minimization of losses of nutritionally important substances and to influence
consumers' choice. In ongoing studies, the quality of carrots, peas and spinach was monitored and the effect of freezing and
long-term storage on levels of carotenoids, ascorbic acid, chlorophyll, tocopherols, total phenolic content and antioxidant
activity was monitored. The technique of liquid chromatography using a diode array detector and a fluorescence detector was
used to monitor these substances, as well as spectrophotometric methods. Quality changes of processed and frozen carrots
(Daucus carota) were also monitored by metabolomic fingerprinting techniques using ultra high-performance liquid
chromatography coupled with quadrupole / time-of-flight tandem mass spectrometry. The obtained data were statistically
processed, some markers important for the separation of individual groups representing different processing or storage were
identified. The identified metabolites belonged mainly to the groups of organic acids, polyphenols, lipids (phospholipids and
fatty acids) and carbohydrates.

Frozen vegetable products are becoming more and more attractive to consumers and are commonly available throughout
the year in standard quality. Gentle and fast processing leads to less loss of health-beneficial substances and at the same time
to maintaining the sensory quality of vegetables. Freezing and subsequent storage is suitable for long-term storage of various
vegetables.

L10 Potencial mirnych zpracovatelskych technologii
Hradecka B., Pirova H., Koufimsky T., Kharoshka A., Filatovd M., HajSlova J.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Zajem spotiebiteltl o kvalitni potraviny v dnesni dobé vyznamné naristd. Tento trend se stava
velkou motivaci pro vyrobce, ktefi se snazi implementovat inovativni mirné zpracovatelské
technologie, s cilem produkovat potraviny s minimalnim obsahem procesnich kontaminantd.
Nemeéné¢ diilezité je zachovani zdravi prospéSnych biologicky aktivnich latek, které byvaji asto
konven¢énim tepelnym zpracovanim znehodnoceny.

Zajem o zeleninové lupinky, které jsou mnohdy prezentované jako zdravéjsi alternativa
klasickych bramborovych lupinkii mezi spotiebiteli vyznamné roste. Tyto alternativni produkty
vSak mnohdy obsahuji vyznamné vys$s$i koncentrace akrylamidu diky vysokému obsahu
redukujicich cukri, jednoho z hlavnich prekurzori vzniku akrylamidu. Akrylamid je IARC
klasifikovany jako pravdépodobny lidsky karcinogen skupiny 2A. Jeho vznik je uzce spjat
s Maillardovou reakci, ve kterém spolecné s redukujicimi cukry reaguje asparagin.

Prace prezentuje potencidl vakuového smazeni, alternativni technologie ke konven¢nimu
smazeni, kde je vyuZit nizky tlak (10 kPa) v kombinaci s nizkou teplotou smaZeni. Pro vakuové
smazeni karotkovych lupinkli byla zvolena teplota 120 °C (doba 4, 5 a 6 min) a pfi konvenénim
smazeni teplota 165 °C (doba 1; 1,5 a 2 min). Byl sledovan obsah akrylamidu, vody (parametr
urcujici mikrobidlni idrznost lupinki), tuku a biologicky aktivnich latek. Vakuovym smazenim



bylo docileno snizeni akrylamidu az o 84 % v porovnani s konvenénim smazenim.
Pii senzorickém hodnoceni byly preferovany vakuové smazené lupinky 93 % hodnotiteli.

The potential of mild processing technologies

Nowadays, consumer interest in quality food is significantly growing. This trend is becoming a motivation for manufacturers
seeking to implement innovative mild processing technologies aiming to produce food with minimal processing contaminants.
No less important is conservation of health beneficial bioactive compounds, which often degrade during conventional thermal
treatments.

Interest in vegetable crisps, which are often presented as a healthier alternative to traditional potato crisps, is growing
significantly among consumers. These alternative products usually contain a higher concentration of acrylamide due to the high
content of reducing sugars, one of the main precursor of acrylamide formation. Acrylamide is classified by the IARC
as a probable human carcinogen group 2A. Its formation is closely connected with the Maillard reaction, in which asparagine
reacts together with reducing sugars.

The work presents the potential of vacuum frying, an alternative technology to conventional frying, where low pressure
(10 kPa) is used in combination with low frying temperature. A temperature of 120 °C (time 4; 5 and 6 min) was chosen for
the vacuum frying of carrot crisps and a temperature of 165 °C (time 1; 1.5 and 2 minutes) for conventional frying. The content
of acrylamide, water (parameter determining the microbial sustainability of the crisps), fat and biologically active compounds
were monitored. Vacuum frying has reduced acrylamide by up to 84 % compared to conventional frying. In sensory evaluation,
vacuum fried crisps were preferred by 93 % of evaluators.

L11 Vliv kulinarnich aprav na obsah vitaminu D2 v Zampionech oSetfenych UV zafenim
Drabova L., Libenska L., Zednikova M., Vondraskova V., Hajslova J., Pulkrabova J.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Vitamin D hraje dilezitou roli v mnoha aspektech lidského zdravi, jako jsou kosterni
a kardiovaskularni onemocnéni, nervosvalové problémy, cukrovka a autoimunitni onemocnéni.
V soucasné dobg je tento vitamin zminovan ve spojitosti s podporou imunitniho systému proti
onemocnéni Covid-19. Ackoliv si vitamin D3 dokéze lidské télo ¢astecné v klizi syntetizovat
z jeho prekurzoru 7-dehydrocholesterolu, je nedostateny piijem vitaminu D aktualné
celosvétovy zdravotni problém. Zvysit hladinu tohoto vitaminu miZeme dietou bohatou
na ryby, vejce, mléko a mlécné produkty, ptipadné houby se zvySenym obsahem vitaminu D.
Houby, podobné jako lidska kiize, mohou produkovat vitamin D2, kdyZ jsou vystaveny UV
zéateni. Béhem tohoto procesu se obsah ergosterolu na povrch houby pfeméni na ergokalciferol
(vitamin D2) sérii fotochemickych a tepelnych reakci. MnozZstvi vitaminu D2, které se takto
vytvoii v houbach, je znacné vySsi nez obsah vitaminu D3 v obohacenych potravinatrskych
produktech. Vlivem kulinarnich Gprav vSak mliZze dochazet opét k jeho ztratam. Cilem studie
bylo zjistit jaky vliv m4ji kulinarni Gpravy vatreni, peceni, smaZeni, mrazeni a suSeni na obsah
vitaminu D> v zampionech oSetfenych UV zéafenim. Pro experimenty byly pouzity zampiony,
které byly osetfeny UV-B zafenim o intenzité 3,25 mW/cm? po dobu 6 vtefin a obsah vitaminu
D2 v nich byl 21,5+5,4 ng/100 g Cerstvé houby. V ramci studie bylo zjiSténo, ze kulinarni
upravou dochazi ke ztratdm vitaminu D v rozmezi 9,5-63 %. U zpracovani hub vafenim doslo
v zavislosti na pH vody, ve které byly Zzampiony vaiené, k ubytku vitaminu D o 9,5-63 %.
V piipad¢ smazZeni byl ubytek vitaminu D2 v houbéch vyrazné vyssi u nizsi teploty pusobici
po delsi dobuato 61 %, u vyssi teploty byl ubytek pouze 17 %. U peceni byly ztraty také zavislé
na teploté¢ a dob¢ jejiho plisobeni a pohybovaly se mezi 35-47 %. Déle byl sledovan vliv
mrazeni a suSeni. V piipad¢ suSeni doslo k poklesu o 6 %. U mrazeni po dobu 1 tydne nebyl
zjistén vliv na obsah vitaminu Da.

The effect of culinary adjustments on the content of vitamin D2 in mushrooms treated with UV radiation

Vitamin D plays an important role in many aspects of human health, such as skeletal and cardiovascular diseases,
neuromuscular problems, diabetes and autoimmune diseases. This vitamin is currently mentioned in connection with
the support of the immune system against Covid-19 disease. Although vitamin D3 can be partially synthesized by the human
body from its precursor 7-dehydrocholesterol, vitamin D deficiency is currently a global health problem. We can increase



the level of this vitamin by a diet rich in fish, eggs, milk and dairy products, or mushrooms with an increased content of vitamin
D. Mushrooms, like human skin, can produce vitamin D2 when exposed to UV radiation. During this process, the content
of ergosterol on the surface of the fungus is converted to ergocalciferol (vitamin D2) by a series of photochemical and thermal
reactions. The amount of vitamin D2 thus formed in mushrooms is considerably higher than the content of vitamin Ds in fortified
food products. However, due to culinary adjustments, it can be lost again. The aim of the study was to determine the effect
cooking, baking, frying, freezing and drying on the content of vitamin D2 in mushrooms treated with UV radiation. Mushrooms
used for the experiments were treated with UV-B radiation with an intensity of 3.25 mW / cm2 for 6 seconds. The content of
vitamin D2 in them was 21.5 + 5.4 pug / 100 g of fresh mushroom. The study found that culinary treatment causes vitamin D
losses in the range of 9.5-63%. In the processing of mushrooms by cooking, depending on the pH of the water in which the
mushrooms were cooked, vitamin D decreased by 9.5-63%. In the case of frying, the decrease of vitamin D2 concentration in
mushrooms was significantly higher at a lower temperature acting for a longer period of time, namely 61%, at a higher
temperature the decrease was only 17%. In baking, the losses were also dependent on the temperature and time of its action
and ranged between 35-47%. The effect of freezing and drying was also monitored. In the case of drying, there was a decrease
of 6%. No effect on vitamin D2 content was observed in freezing for 1 week.

L12 Vliv konzerva¢ni technologie a skladovani na obsah vitaminid v mandlovém napoji

Libenska L., Zednikovda M., Drabova L., Vondraskova V., Hradecka B., Chytilova L.,
Pulkrabova J., Tomaniova M., Hajslova J.

Ustav analyzy potravin a vyzivy, VSCHT Praha

Rostlinné alternativy mléka jsou v posledni dobé€ rychle se rozvijejicim segmentem na trhu
specialnich a funkénich potravin. Nartstajici poptavka po tomto typu vyrobku je spojena nejen
s nariistajicimi problémy souvisejicimi s alergii na bilkoviny kravského mléka a intoleranci
laktozy, ale i se zvySujicim se po¢tem konzumenti preferujicich veganskou dietu. Mandlovy
napoj je v porovnani s ostatnimi rostlinnymi népoji velmi dobrym pfirozenym zdrojem nejen
mononenasycenych mastnych kyselin, vlakniny, mineralnich a polyfenolickych latek, ale také
vitaminu E, ktery je silnym antioxidantem hrajicim kli€¢ovou roli v ochrané proti reakcim
volnych radikalt, a dale vitamint skupiny B (B2, B3 a By), které jsou duilezité pro spravné
fungovani nervové soustavy a metabolismu. Vlivem konzervace a skladovani ptipraveného
napoje muze dochazet ke ztratdm téchto nutriéné cennych latek. V ramci studie bylo k osetfeni
pouzito pulsni elektrické pole (PEF), které spociva v indukci rozdilu potencidlu na bunécné
membrang, kterd je vyvolana elektrickymi pulzy. Tyto pulzy v kombinaci s vloZzenym napétim
zpiisobi tvorbu porl, ktera vede k desintegraci buniky mikroorganismu nebo rostliny. Cilem
prace bylo zjistit vliv PEF oSetfeni na stabilitu vitaminu E, B, a B3 a dale vliv skladovani na
obsah téchto vitaminll v oSetfeném produktu. Primérné hladiny detekované v PEF neoSetfeném
napoji byly pro lipofilni vitamin E 9,16 mg/l. Pro hydrofilni vitaminy B2 a B3z byly detekovany
primérné hladiny 340 pg/l resp. 3331 pg/l. V ptipadé PEF oSetfené¢ho népoje bylo zjisténo, ze
oSetfeni nema vliv na mnozstvi tokoferolt a vitaminu Bs. U vitaminu B doslo oSetfenim PEF
k vyraznému narastu jeho obsahu v analyzovaném mandlovém ndpoji a obsah se pohyboval
VvV rozmezi 2224-2504 ng/l. Déle byla sledovana stabilita vitamint po dobu 3 tydni skladovani
Vv lednici (4 °C) a bylo zjisténo, ze koncentrace vitamintl skupiny B je stabilni, zatimco obsah
tokoferoll se v PEF oSetfenych vzorcich postupné snizuje az o 24 %.

Podékovani: Tato studie byla realizovana ve spolupraci se spolecnosti Vitave Tech S.r.0.

Influence of preservation technology and storage on the content of vitamins in almond drink

Vegetable milk alternatives have recently been a fast-growing segment of the functional foods market. The growing demand
for this type of product is associated not only with the growing problems associated with cow's milk protein allergy and lactose
intolerance, but also with the increasing number of consumers who prefer a vegan diet. Compared to other herbal drinks,
almond drink is a very good natural source not only of monounsaturated fatty acids, fiber, minerals and polyphenolic
substances, but also of vitamin E, which is a strong antioxidant playing a key role in protecting against free radicals and B
vitamins (B2, B3 and B9), which are important for the proper functioning of the nervous system and metabolism. Due
to the preservation and storage of the prepared beverage, these nutritionally valuable substances may be lost. In the study, for



treatment pulsed electric field (PEF) was used. The aim of the work was to determine the effect of PEF treatment on the stability
of vitamins E, B2 and B3 and the effect of storage on the content of these vitamins in the treated product. The average levels
detected in the PEF untreated beverage were 9.16 mg / | for vitamin E. For vitamins B2 and B3, average levels of 340 pg/l
were detected, respectively. 3331 pg/l. In the case of the PEF treated beverage, it was found that the treatment did not affect
the amount of tocopherols and vitamin B3. Vitamin B2 treatment with PEF significantly increased its content in the analyzed
almond drink and the content ranged from 2224 to 2504 ng/l. Furthermore, the stability of vitamins was monitored for 3 weeks
of storage in a refrigerator (4 °C) and it was found that the concentration of B vitamins is stable, while the content of tocopherols
in PEF-treated samples gradually decreases by up to 24%.

Acknowledgement: This study was conducted in collaboration with Vitave Tech s.r.o.
L13 Screening a kvantifikace rezidui pesticidia v jable¢nych cidrech
Dusek M. (1), Zustakova V. (2), Olsovska J. (1)

(1) Vyzkumny ustav pivovarsky a sladatsky, a.s., Praha
(2) Prirodovédecka fakulta, Univerzita Karlova, Praha

Vzristajici popularita cidri, tj. kvasenych jablednych mostd, v Ceské Republice s sebou ptinasi
1 pozadavky na sledovani jejich kvality a zdravotni nezdvadnosti. Tato ptfednaska predstavuje
metodu urenou pro screening a kvantitativni stanoveni rezidui pesticidi a mykotoxinti v tomto
typu nizkoalkoholickych napoja, a to pouzitim hmotnostniho spektrometru (HR-MS) ve spojeni
s kapalinovou chromatografii. Soubor analyzovanych vzorka obsahoval pfedevsim femeslné
cidry pochézejicich z lokalni produkce v CR vé&etné nékolika vzorkil vyrobenych z jablek
pochazejicich z ekologické produkce.

Pro vlastni extrakei rezidui pesticidil z matrice byla pouzita metoda QUEChERS v kombinaci
S naslednym pteciSténim extraktu pomoci SPE, které ve spojeni s citlivou MS/MS detekci
umoznila kvantifikovat vétSinu z celkem padesati sledovanych analyti na hladiné 0,2 pg/l.
Kromé toho pouziti hmotnostniho spektrometru s vysokym rozliS§enim a piesnou hmotou
umoznilo také cileny screening dalSich vice nez 300 latek v analyzovanych vzorcich.

Screening and quantification of pesticide residues in apple ciders

Based on the trend of increasing consumption of apple ciders especially from craft cider houses in Czech Republic, we designed
experiment which provides information about levels of pesticides and mycotoxins residues in this kind of beverages. Samples
were chosen from mainly local plus several ciders from foreign producers too. Also, a few organic ciders were involved in the
experiment in order to confirmation the declaration.

In this study, we used QUEChERS based extraction method in combination with column SPE addition sample clean-up
to achieve lowest detection limit as possible due to low concentrations of pesticide residues that carry over from apple peels
into the final product. The samples were analyzed using of a high-resolution, accurate-mass (HR/AM) Q-Exactive instrument
and this applied method made quantification pesticide residues in ciders possible at 0.2 ppb level for most of fifty target
pesticides. Additionally non-target screening mode enabled to verify presence over 300 pesticides using comprehensive library
including retention time and empirical formula as well as verified fragments.

L14 Skutocne spol’ahlivé referen¢né materialy?
Antalova Z.
Merck Life Science spol. s r.o.

Referencné materialy su latky alebo materidly dostato¢ne homogénne a stabilné s ohl'adom
na jednu alebo viacero vlastnosti. Zohravaji zdsadnt ulohu pri zabezpecovani presnosti merani
prostrednictvom kalibracie metddy, validiacie metddy, odhadu neistoty merania alebo
priradovania hodndt inym materialom.

Referenéné materidly su kritickou sucastou pracovnych postupov analytickych stanoveni
a Sirsich schém zabezpecenia kvality. St vyrobené na zaklade prisnych poziadaviek a od inych
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laboratérnych cinidiel sa liSia v certifikacii a nadvaznosti poskytovanych udajov. Poziadavky
na certifikdciu a nadvédznost’ vzrastaji od najnizsieho stupna kvality referencnych materialov
po certifikované referencné materialy.

Vyrobcovia referen¢nych materialov musia na vyrobu certifikovanych referencnych materialov
alebo referenénych materialov spiiat’ prisne poziadavky aktualne platnych noriem ISO 17034,
ISO/IEC 17025 a ISO Guide 31. Pre certifikované referencné materialy musi byt poskytnuty
Certifikat o analyze a informacie v iom obsiahnuté su definované vyssie uvedenymi normami.
Pre doveru v analytické vysledky je kvalita referenénych materidlov klaiCova. Merck je
akreditovanym vyrobcom referencnych a certifikovanych referen¢nych materidlov so Sirokou
ponukou, spifiajicou aktualne poZiadavky trhu.

V prezentécii predstavime referencné materialy Supelco® z pohl'adu hierarchie referenénych
materidlov, metrologickej nadvidznosti, certifikitov o analyze, formatov a vyberu pre
zamyslany ucel. Vyber spravneho referenéného materidlu je dolezity, pretoze vysledky su iba
také presné ako vas referenny material.

Really Reliable Reference Materials?

Reference materials are substances or materials having homogenous and well-established values of one or more of its
properties. They play a vital role in ensuring accuracy of measurements through method calibration, validation
of a measurement method, estimation of measurement uncertainty, or assigning values to materials.

Reference materials are a critical component of analytical testing workflows and broader quality assurance schemes. They are
manufactured under stringent requirements and differ from other laboratory reagents in the certification and traceability of the
data provided. The certification and traceability requirements increase from one quality grade to the higher one. These 1SO
requirements are included in 1ISO 17034, ISO/IEC 17025, and I1SO Guide 31.

Reference material producers must meet these ISO requirements to manufacture certified reference materials or reference
materials. For Certified Reference Materials, a Certificate of Analysis must be provided, and the information contained within
is defined by the earlier mentioned 1SO guidelines.

The quality of reference materials is crucial to trust in your analytical results. Merck is an accredited manufacturer of reference
and certified reference materials with a broad portfolio that meets all requirements currently valid in the market.

The presentation will show Supelco® reference materials from the point of view of the hierarchy of reference materials,
metrological traceability, certificates of analysis, reference material formats and uses, and fit-for-purpose selection
considerations. Proper selection of the right reference material is important, because results are only as accurate as your
reference.

L15 Stanoveni kvality potravin pomoci spektroskopickych metod

Sedliakova M.
Nicolet CZs. r. 0.

Potraviny tvofi komplexni systém sloZeny pievazné z vody, tukd, bilkovin a sacharidii spolecné
s mnoha minoritnimi slozkami. Funk¢ni vlastnosti téchto slozek, které se tidi jejich molekularni
strukturou a intra- a intermolekularnimi interakcemi v potravinach, a mnozstvi jednotlivych
slozek definuji vlastnosti potravinaiskych produkti. V posledni dob¢€ vzrostl zajem vetejnosti
o kvalitu a produkci potravin. Pozadavek na vysokou kvalitu a bezpecnost pii vyrobé potravin
zjevné vyzaduje vysoké standardy kvality a fizeni procesti, coz zase vyzaduje vhodné
analytické nastroje pro zkoumani potravin.

Spektroskopické metody byly historicky velmi Gspé€$né pii hodnoceni kvality potravin. Jsou
stale vice vyhledavané pro analyzu sloZzek potravin, protoZe ¢asto vyzaduji minimalni nebo
Zadnou pfipravu vzorku, umoziuji rychlou nebo 1 on-line analyzu a jsou vhodné pro kontrolu
vice parametri soucasné v jediném vzorku. Tyto vyhody plati zejména pro nukledrni
magnetickou rezonanci (NMR), infracervenou (IR) a blizkou infracervenou (NIR)
spektroskopii.
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Determination of Food Quality by Using Spectroscopic Methods

Food is a complex system comprised predominantly of water, fat, proteins and carbohydrates together with numerous minor
components. The functional properties of these components, which are governed by their molecular structure and intra- and
intermolecular interactions within food system, and the amounts present define the characteristics of food products. Recently,
public interest in food quality and production has increased. The demand for high quality and safety in food production
obviously calls for high standards for quality and process control, which in turns requires appropriate analytical tools
to investigate food.

Spectroscopic methods have been historically very successful at evaluating the quality of food. These methods are highly
desirable for analysis of food components because they often require minimal or no sample preparation, provide rapid and
on-line analysis, and have the potential to run multiple tests on a single sample. These advantages particularly apply to nuclear
magnetic resonance (NMR), infrared (IR), and near-infrared (NIR) spectroscopy.

L16 Prezentace divize PROFOOD, JEMO TRADING
Chvilova M.
PROFOOD, JEMO TRADING, Bratislava

Komer¢ni prezentace ve foyer

Commercial presentation in the foyer

L17 Prezentace firmy KONEKO
Erban V.
KONEKO marketing, s.r.o., Praha

Komer¢ni prezentace ve foyer

Commercial presentation in the foyer
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L18 Mlynské vyrobky ze pSenice — zdroj nutri¢né piinosnych latek
Filip P., Hruskova M.
Svaz primyslovych mlyni CR

Mlynské vyrobky ze pSenice piedstavuji vyznamny zdroj sacharidi a rostlinnych bilkovin. Patii
k zakladnim potravinam denni spotieby a jsou vyznamnym donorem energie. Ro¢né se zpracuje
cca 1,20 mil tun pSenice ve 35 prumyslovych mlynech. Ve formé pekarskych vyrobki ptipada
na obyvatele ro¢ni spotifeba cca 40 kg chleba a 50 kg pSeni¢ného peciva.

Cerealni vyrobky maji krom¢ sytici funkce také nutriéni pfinos vlivem obsahu vlakniny,
vitaminli skupiny B a mineralnich latek, zejména P, K, Ca, Mg, Fe aj. Pfi nizSim obsahu
ve srovnani s jinymi potravinami je jejich pfinos vyvazen vyznamnou denni konzumaci.

Wheat flour products-sourse of food benefits

Wheat milling products are known as great sourse of polysaccharides and plant protein. Generally, they belong to basic food
of daily consumption and form important donor of energy. Nearly 1,2 mil t of wheat are milled in 35 industrial factory every
year.

Cereal products have not only fullfiling function but are known their nutrition effect by means of fibre, vitamins B and minerals
P, K, Ca, Mg, Fe content. In spice of lower amounts to compare of others food they pay the important role by means of important
every day eating.

L19 Modelovani kvality smési zakladnich pekarskych mouk a predikce jejich vaznosti

Svec I (1), Petrikovd E.(1), Klitschova B.(2), Skfivan P.(1), Slukova M. (1),
Polednova P. (1)

(1) Ustav sacharidi a cerealii, VSCHT Praha
(2) GoodMills Cesko, Mlyn Litoméfice, Litoméfice

Mezi zékladni pekaiské mouky jsou fazeny pSeni¢né hladké a chlebova, v ptipadé Zitnych pak
chlebova (a také celozrnné varianty obou). Jejich kvalita je v prvnim piipad¢ uréena obsahem
a vlastnostmi bilkovin, ve druhém pak neskrobovych polysacharidii arabinoxylanti, fazenych
pod vlakninu potravy. Spolecnym jmenovatelem je pak stav Skrobo-amylazového komplexu,
tedy schopnost kynout po ptidavku drozdi. Dalsi diilezitou vlastnosti je mira absorpce vody
behem pfiipravy tést pozadované konzistence (vaznost mouk), obecné vyssi pravé pro Zitné
typy. Tento parametr 1ze odhadnout analyticky pomoci retencnich kapacit (RK), nebo ptimo
farinografickou zkouskou. V souboru vzorkii pSenicné mouky hladké (T530), Zitné hladké
chlebové (T930) a deviti smési v pomeérech 90:10 — 10:90 byly obé zminéné metody provedeny
a spolecn€ s rozborem zékladniho chemického sloZeni statisticky zpracovany korelaéni
a shlukovou analyzou. Obsah bilkovin a Skrobu podle ptedpokladu linearn¢ klesal, a naopak
v piipad¢ vldkniny a mineralnich latek (popela); obsah tuku osciloval kolem 1,1%. Podle
tésnych korelaci tomu odpovidaly trendy pro RK vody, Na2COs i sacharozy, zatimco pro RK
kyseliny mlécné byl prubéh konvexni. Bylo pozorovano prudké snizeni od pSeni¢né T530
ke smési 80:20, od které nastal pomaly navrat zpét az k neobohacené T930. Patrné z tohoto
divodu trendy ve farinografickych vlastnostech mouk a smési nebyly rovnéz linearni — napf.
vaznost vyznamné rostla do poméru mouk 30:70 (od 57,5 % pro T530 do 67,3 % pro smés
30:70), poté vSak nastal pokles az na 61,7 % pro Zitnou T930 (konkavni pribéh). Pro dobu
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vyvinu tésta i stabilitu konzistence bylo pozorovano optimum kolem poméru mouk 50:50.
Shlukové analyza v modelovém souboru dolozila statistickou podobnost 13 kvalitativnich
znakl vyssi nez 85 %, kdy byla potvrzena zavislost vaznosti na kvalité bilkovin a vldkniny,
zatimco se obsah bilkovin vyznamné projevil na stabilité konzistence tésta. Ctvefice smési
do poméru 60:40 byly kvalitou blize pSeni¢né T530.

Modeling the quality of mixures of the basic bakery flours and prediction of their water absorption

The basic bakery flour types include wheat white and bread fine ones, in case of rye mainly bread fine flour (plus wholegrain
variants). In the former case, quality is determined by the content and properties of proteins. In the latter case, that role have
polysaccharide arabinoxylans, belonging to dietary fibre. For both cereals, the state of the starch-amylase complex, i.e., ability
to ferment after the addition of yeast. An important feature is flour water absorption during the dough preparation, generally
higher just for rye flour. This parameter can be estimated analytically using the solvent retention capacities (SRC) or directly
by a farinograph test. In the set of fine samples of wheat and rye bread flour (T530, T930) and nine mixtures 90:10 — 10:90,
both methods were performed. Together with the basic chemical composition, data was subjected to correlation and cluster
analysis. As expected, the protein or starch content decreased linearly and vice versa for the fibre and minerals portions.
According to tight correlations, the trends for water, Na2CO3 and sucrose SRC corresponded to this; the course of lactic acid
SRC values was convex. A sharp decrease occurred from the wheat T530 to the blend 80:20, followed by slow return to pure
T930. Probably for this reason, the trends in the farinograph properties of flours and mixtures were also nonlinear — for example,
the water absorption increased significantly to a flour ratio of 30:70 (from 57.5% for T530 to 67.3% for a mixture 30:70), but
then decreased to 61.7% for rye T930. For dough development time and consistency stability, there was an optimum around
the 50:50 flour ratio. The cluster analysis showed a statistical similarity of 13 qualitative traits higher than 85%, which
confirmed the dependence of water absorption on protein quality and fibre content, while the protein content significantly
affected the stability of dough. Foursome mixtures up to a ratio of 60:40 were of logically closer to wheat T530.

L20 Udrzitelné ziskavani oleji — trend budoucnosti
Brat J.
Svaz péstitelll a zpracovatell olejnin

K udrzitelné produkci potravin v Evropé bude tifeba vyuzivat co nejSetrnéj$i postupy
v zemé&délstvi a pfi zpracovani surovin. Tyto trend se nevyhnuly ani péstovani olejnin
a produkci olejii. Palmovy olej, ktery byl Casto zatracovany a teréem bojkotll ze strany
spotiebiteld, byl v tomto sméru prukopnikem. Existuje fada standardli definujicich pojem
»udrzitelny palmovy olej“. V soucasnosti se stale diskutuje potieba rozsitit pojem udrzitelnosti
i na jiné olejniny. Repka olejka je jedna z plodin, ktera rovnéz budi fadu vasni ve spole¢nosti.
Uplatiiovani zasad spravné zeméd¢lské a vyrobni praxe v tomto sméru je bezesporu piinosné.
Pojem udrzitelnosti ma 1 Sir§i vyznam zahrnujici 1 oblast vyzivy a vlivu na zdravi, na coz
se Casto zapomina.

Sustainable oil production — the trend of the future

Sustainable food production in Europe will require the use of the most environmentally friendly practices in agriculture and
raw material processing. These trends have not escaped oilseed growing and oil production. Palm oil, which has often been
denounced and boycotted by consumers, has been a pioneer in this respect. There are a number of standards defining the term
'sustainable palm oil'. The need to extend the concept of sustainability to other oilseeds is still being debated. Rapeseed is one
of the crops that also arouses a lot of passion in society. Applying the principles of good agricultural and manufacturing practice
in this respect is undoubtedly beneficial. The concept of sustainability also has a broader meaning, including nutrition and
health impacts, which is often forgotten.
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L21 Vliv potravin na rozvoj a potlaceni karbonylového stresu v organismu
Cejpek K., Sirovd A.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Karbonylovy stres je oznaceni pro dlouhodobé zvysené koncentrace reaktivnich karbonylovych
sloucenin (RCS) v krevni plasmé a dalSich mistech organismu. RCS piedstavuji zejména
a-dikarbonylové slouceniny jako je napi. 3 deoxyglukosulosa a methylglyoxal, vznikajici
transformaci cukrii, ale také hydroxykarbonylové slou¢eniny a produkty lipooxidace jako jsou
reaktivni 4-hydroxy-2-alkenaly. Karbonylovy stres tzce souvisi s oxida¢nim stresem
Vv organismu; napt. karbonylové stresory mohou ve svém dusledku indukovat vznik reaktivnich
oxidaénich slou¢enin in vivo. Karbonylovy stres vznika v disledku nerovnovahy mezi vznikem
a metabolizaci/exkreci RCS, kterd vede k modifikaci zejména tkanovych proteind, tzv.
produktii pokrocilé glykace (advanced glycation end-products, AGEs). Tyto modifikace
bilkovin i jinych biomakromolekul souviseji nejen s procesy pfirozeného starnuti organismu,
ale zejména s rozvojem pathofyziologickych stavli fady onemocnéni jako je atherosklerosa,
diabetes, hypertenze, neurodegenerativni onemocnéni apod.

Kromé endogennich mechanismii vedoucich k potlaceni karbonylového stresu lze predpokladat
1 mozny moderacni G¢inek exogennich faktorl, zejména potravin. Mechanisml vedoucich
Kk potlaceni karbonylového stresu je n¢kolik a bylo prokazano, ze minimalné nékteré z nich lze
ovlivnit dietou. Obsahem prace je uvedeni piikladl a shrnuti informaci o tom, jak jednotlivé
slozky potravin jako jsou cukry, dietdrni a-dikarbonylové slouceniny aj. RCS, dietarni
glykované bilkoviny a jiné produkty Maillardovy reakce, fenolové a jiné antioxidanty
a nukleofilni lapa¢e RCS, mohou ovlivnit miru karbonylového stresu v organismu.

The effect of food on the development and suppression of carbonyl stress in the body

Carbonyl stress is a description of long-term elevated concentrations of reactive carbonyl compounds (RCS) in the blood
plasma and other parts of the human body. RCS are represented mainly by a-dicarbonyl compounds such as 3-
deoxyglucosulose and methylglyoxal, which are formed by the transformation of sugars, but they also include hydroxycarbonyl
compounds and lipooxidation products such as reactive 4-hydroxy-2-alkenals. Carbonyl stress is closely related to oxidative
stress in the body; e.g., the carbonyl stressors can induce the formation of reactive oxidative compounds in vivo as a result.
Carbonyl stress arises due to an imbalance between the formation and metabolism/excretion of RCS, which leads
to the modification of mainly long-lived tissue proteins forming so-called advanced glycation end-products (AGEs). These
modifications of proteins and other biomacromolecules are related not only to the processes of natural aging of the organism,
but especially to the development of pathophysiological conditions of many diseases such as atherosclerosis, diabetes,
hypertension, neurodegenerative diseases etc.

In addition to endogenous mechanisms leading to the suppression of carbonyl stress, a possible moderating effect of exogenous
factors, especially food, can also be expected. There are several mechanisms to suppress carbonyl stress and it has been shown
that at least some of them can be influenced by diet. The aim of the work is to show examples and summarize information
about the effects of individual food components (such as sugars, dietary a-dicarbonyl compounds and other RCS, dietary
glycated proteins and other Maillard reaction products, phenolics and other antioxidants and nucleophilic RCS scavengers)
on the level of carbonyl stress in the body.

L22 Stanoveni kovovych nanoé¢astic v potravinach technikou sp-ICPMS

Koplik R., Revenco D., Hakenova M.

Ustav analyzy potravin a vyzivy, VSCHT Praha

Vzhledem k rozvoji nanotechnologii a rostoucimu uzivani nanomateridlli v riznych oborech se
nanocastice kovli objevuji v zivotnim prostiedi jako novy typ kontaminantti. Postupné¢ mohou
pronikat i do potravniho fetézce. Mezi nejCastéji vyuzivané nanomaterialy patfi nanocastice

stiibra (Ag NPs), zlata (AuNPs) a oxidu titani¢itého (TiO2 NPs). Stiibro v koloidni
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(nanocasticové) formeé ma antimikrobialni G¢inky, pro které se pouziva napf. v kosmetice nebo
textilnim pramyslu. Uginky nanocastic na organismy stale nejsou dostate¢né popsany, aviak
nanocastice kovu nebo jeho nerozpustné slouceniny mohou pii proniknuti do bunék pusobit
siln€ji nez iontova forma téhoz prvku. Stfibro v iontové formé je povazovano v malych
mnozstvich za netoxické. Ale je-li ve vzorku pfitomno stiibro v nanocasticové formé,
predstavuje i velmi maly hmotnostni zlomek celkového stéibra (napt. 1 ng g*) zna¢ny pocet
nanoéastic (8,4-10° AgNPs o priiméru 60 nm nebo 6,8-10° Ag NPs o priiméru 30 nm v jednom
gramu vzorku). Je to ddno malou hmotnosti nanocastic stiibra (setiny az jednotky fg).
Vhodnou technikou stanoveni poctu a distribuce velikosti nanoc¢astic nékterych kovii je analyza
jednotlivych ¢astic hmotnostni spektrometrii s indukéné vazanym plazmatem (sp-ICPMS).
Vzorek musi byt k analyze upraven do formy vodné disperze. Technika vyuziva velmi rychlého
zadznamu intenzity mefeného izotopu (obvykle 10 000 boda za sekundu), coz umoziuje rozlisit
signaly jednotlivych ¢astic vstupujicich do spektrometru pii nasdvani velmi zfedéné disperze.
Podet zaznamenanych signaldl je pfimo umérny koncentraci poétu ¢astic N [ml ] v kapalné
disperzi. Jednotlivé zaznamenané signaly se roztiidi podle velikosti (plochy piku), kterd je
pfimo umérna hmotnosti nanocastice. Z hmotnosti nanocastic, které se z vysledkli méteni zjisti
podle kalibrace standardem nanocastic, se za piredpokladu jejich kulového tvaru odvodi jejich
odpovidajici priméry v nanometrech. Tim Ize tedy zjistit celkovy pocet ¢astic ve vzorku a jejich
velikostni distribuci.

Tuto techniku jsme pouzili napt. ke sledovani zmén Ag NPs ptidanych k pe€ivu ptfi simulované
gastrointestinalni digesci peciva. Zaznamenali jsme mirné zmensovani nanocastic a prechod
¢asti stiibra do iontové formy. Avsak v zésad¢ zlstava stiibro po digesci v nanocasticové formé.

The determination of metal nanoparticles in food by sp-ICPMS technique

Due to the development of nanotechnologies and the growing use of nanomaterials in various fields, metal nanoparticles are
emerging in the environment as a new type of contaminants. Gradually, they can penetrate into the food chain. The most
commonly used nanomaterials include nanoparticles of silver (Ag NPs), gold (Au NPs) and titanium dioxide (TiO2 NPs). Silver
in colloidal (nanoparticle) form has antimicrobial effects, for which it is used, for example, in the cosmetics or textile industries.
The effects of nanoparticles on organisms are still not well described, but metal nanoparticles or their insoluble compounds
may act more strongly than the ionic form of the same element when penetrating cells. Silver in ionic form is considered non-
toxic in small quantities. However, if silver in nanoparticulate form is present in the sample, even a very small weight fraction
of total silver (eg 1 ng g?) represents a significant number of nanoparticles (8.4 - 10° AgNPs with a diameter of 60 nm
or 6.8 - 106 AgNPs 30 nm in diameter per gram of sample). This is due to the low weight of silver nanoparticles (hundredths
to units of fg).

A suitable technique for determining the number and size distribution of nanoparticles of some metals is the analysis
of individual particles by inductively coupled plasma mass spectrometry (sp-ICPMS). The sample must be prepared in the form
of an aqueous dispersion for analysis. The technique uses a very fast recording of the intensity of the measured isotope (usually
10,000 points per second), which makes it possible to distinguish the signals of individual particles entering the spectrometer
when aspirating a very dilute dispersion. The number of recorded signals is directly proportional to the concentration of the
number of particles N [mI-] in the liquid dispersion. The individual recorded signals are classified according to size (peak
area), which is directly proportional to the mass of the nanoparticle. From the mass of nanoparticles, which is determined from
the measurement results according to the calibration of the nanoparticle standard, their corresponding diameters in nanometers
are derived, assuming their spherical shape. This makes it possible to determine the total number of particles in the sample and
their size distribution.

We used this technique, for example, to monitor changes in Ag NPs added to pastries during simulated gastrointestinal digestion
of pastries. We noticed a slight shrinkage of the nanoparticles and the transition of part of the silver to the ionic form. However,
in principle, silver remains in nanoparticulate form after digestion.
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L23 Vyuziti 3D-tisku p¥i vyrobé masa a masnych alternativ
Janoud $., Bauer J., Sevéik R.
Ustav konzervace potravin, VSCHT Praha

Cilem této prace bylo ovéfit moznost tisku trojrozmérnych objektd z pastovitych materiali
(masnych a veganskych hmot). Pomoci 3D modelovaciho softwaru byl vytvoien pozadovany
model, ktery byl nasledné tisknut pomoci vlastni upravené 3D tiskarny, s extrudérem, ktery
je schopen extruze pastovitych hmot o objemu 200 ml. Tisknut byl objekt ve tvaru hvézdy
z veganské hmoty, kterd byla nasledné podrobena analyze nutricnich hodnot. Dale byl tiStén
objekt z masové pastiky. Vytisténé objekty odpovidaly ptedloze a jejich struktura byla stabilni.
Nejdulezitéjsimi stanovenymi parametry u nastaveni tiskarny byla vyska vrstvy tisténych
vzorkl, pocet pevnych vrstev pro zajistény stability a hustota vypln€. Optimalni hodnota vysky
vrstvy tisténého vzorku byla stanovena na I mm a optimalni hodnota vyplné byla 60 %.

Use of 3D-printing in the production of meat and meat alternatives

The aim of this work was to verify the possibility of printing three-dimensional objects from pasty materials (meat and vegan
materials). Using 3D modeling software, the required model was created, which was then printed using its own modified 3D
printer, with an extruder capable of extruding pasty materials with a volume of 200 ml. A star-shaped object made of vegan
matter was printed, and nutritional values were determined. The object was also printed from meat pate. The printed objects
corresponded to the original and their structure was stable. The most important parameters set for the printer settings were the
height of the layer of printed samples, the number of solid layers to ensure stability and the density of the fill. The optimal
value of the layer height of the printed sample was determined to be 1 mm and the optimal value of the filling was 60%.

L24 Nutri¢ni a senzoricka hodnota rostlinnych pomazanek na bazi skoirapkovych plodi
Dolezal M., ReitSpiesova J., Rajmicova L., Nakonechna K., Ilko V., Panovska Z.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Tato prace se zabyva popisem technologickych postupti vyroby rostlinnych pomazanek na bazi
skotapkovych plodi a lusténin (arasidové pomazéanky). Pomazanky na bézi lusténin jsou
cenény predevsim jako vyznamny zdroj bilkovin bohatych na lysin a arginin. V experimentalni
¢asti tato prace hodnoti senzorickou a nutri¢ni jakost z pohledu obsahu tuku a mastnych kyselin
17 komer¢né dostupnych vzorki arasidovych pomazanek z ¢eského maloobchodniho trhu.
Tuk analyzovanych araSidovych pomazanek obsahoval 13-28 % nasycenych mastnych kyselin.
Vyssi hodnoty byly nalezeny u vzorkl s pfidavkem palmového tuku. Z vyzivového hlediska
jsou pfiméfenym zdrojem n-6 mastnych kyselin, ale maji nutricné nevyznamny obsah n-3
mastnych kyselin. Z hlediska senzorické jakosti mély lepsi celkové hodnoceni pomazanky,
které nebyly jen z arasidd, ale které mély ve sloZeni navic ptfidany cukr, stil nebo oboji. Nejlepsi
konzistence a roztiratelnost byla spojovéana s vyrobky s obsahem palmového oleje ¢i ztuZzenych
rostlinnych olejt.

Nutritional and sensory value of nut-based plant spreads

The aim of the work is to describe procedures that are used for the production of plant spreads: nut-based spreads and legume-
based spreads (peanut spreads) and their nutritional evaluation. Legume-based spreads are particularly valued as an important
source of protein rich in lysine and arginine. In the experimental part, this work evaluates the sensory and nutritional quality
in terms of fat and fatty acid content of 17 commercially available samples of peanut-based spreads from the Czech retail
market.

The fat of the analysed peanut spreads contained 13-28% saturated fatty acids. Higher values were found in samples with added
palm fat. Nutritionally, they are an adequate source of n-6 fatty acids but have a nutritionally insignificant content of n-3 fatty
acids. Regarding the sensory quality, the spreads which were not peanut-only but with sugar, salt, or both in their composition
had a better overall rating. The best consistency and spreadability were associated with products containing palm oil
or hydrogenated plant oils.
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L25 Vliv senzoricky aktivnich latek na organoleptické vlastnosti ovocnych destilati

Ilko V., Kuc¢erova J., Panovska Z., Dolezal M.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Ovocné destilaty se vyznacuji jedine¢nou chuti a viini, které zavisi na druhu a odriid€ pouzitého
ovoce, vyrobnim procesu a procesu zrani vysledného destilatu. Krom¢ majoritnich alkoholi
jsou senzorické vlastnosti destilatii ovlivnény také kvalitou a kvantitou minoritnich tékavych
latek, mezi néz patfi i latky s vysokou organoleptickou hodnotou. Prace je zamétena na analyzu
téchto latek ve vzorku slivovice pomoci plynové chromatografie ve spojeni s hmotnostni
spektrometrii, detekci t€kavych latek olfaktometrickym detektorem a senzorické hodnoceni
destilatl s upravenymi koncentracemi latek pozitivné a negativné ovliviiuyjicich vyslednou chut’
a vuni. Analyza vzorkt destilatového extraktu identifikovala 91 latek, z nichz nejvétsi skupinu
tvorily estery. Nejvice latek bylo identifikovano v pentanovém extraktu. Olfaktometrickou
analyzou byly zjistény nejvyznamngjsi latky ovlivitujici viini destilatu. Senzorickou analyzu
provedl vyskoleny panel hodnotiteld pomoci metody senzorického profilu. Latky, jejichz
piidavky mély nejvétsi vliv na hodnoceni, byly ethylacetat, (+)-linalool, benzaldehyd
a B-damascenon. Ptidavky acetaldehydu a kyseliny octové ovlivnily hodnoceni pouze
u n¢kterych deskriptort, ale rozdily nebyly natolik statisticky vyznamné, aby ovlivnily celkové
hodnoceni.

Effect of sensory active compounds on the organoleptic properties of fruit distillates

Fruit brandies are characterized by their unique taste and aroma, which depend on the type and variety of fruit used,
the production process, the process of ripening and aging of the resulting distillate. In addition to the majority of substances,
this is also influenced by the number of minor volatile substances, which includes also highly sensory active substances.
The work is focused on the analysis of these substances in a plum brandy using gas chromatography in conjunction with mass
spectrometry, detection of volatile substances by olfactometric detector and sensory evaluation of distillates with modified
concentration of substances positively but also negatively affecting the resulting taste and aroma. Analysis of samples
of distillate extracts identified 91 substances, the largest group being esters. Most of the substances were identified
in the pentane extract. In olfactometric analysis, the most important substances affecting the aroma of the distillate were
detected. Sensory analysis was performed by a trained panel of experts using the sensory profile method. The substances whose
additions had the greatest impact on the evaluations were ethyl acetate, (+)-linalool, benzaldehyde and B-damascenone.
The additions of acetaldehyde and acetic acid affected the evaluations in only some of the descriptors, but the differences were
not statistically significant enough to affect the overall evaluation.

L26 Role senzorické analyzy pri reformulaci potravinarskych vyrobkii
Panovska Z., Hrdlickova M., Ilko V., Dolezal M.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Snizeni obsahu tuku ve zpracovanych potravinaiskych vyrobcich se stalo nezbytnym kvuli
poptavce spotiebitelti po zdravéjsich potravinach. Potravinatrsky prumysl voli nékolik cest, jak
snizit negativni dopad obsahu tuku. Jednak snizeni mnozstvi tuku jako takového, coz ma
vetSinou negativni dopad na texturni vlastnosti a na chut a vini vyrobku. Dal$i moznost
je zména Slozeni tuku s dirazem na vy$$i obsah nenasycenych mastnych kyselin, nebo
nahrazovani tuku nahrazkami. Polynenasycené tuky vSak postrddaji schopnost tvofit pevné
struktury, které jsou nezbytné pro senzorické a texturni vlastnosti vyrobkti s vysokym obsahem
tuku, jako je syr, zmrzlina a n¢které masné vyrobky typu emulze.

18



K ptekonani téchto problému byly pouzity rizné strategie, véetné pouziti vody a libového masa,
proteint (s6ja, syrovatkové proteiny, vajecny bilek, ovesné otruby, pSenice, mléné kaseinaty),
sacharidli (vlaknina, Skroby, maltodextriny, celuldza, dextrin, gumy) a dokonce i syntetické
prisady (Polydextroza, Olestra nebo polyester sachar6zy. Mezi témito slouc¢eninami bylo
prokédzano, ze hydrokoloidy (jako je xanthan, karagenan, guar a svatojanska guma) zlepsSuji
funk¢nost a technologické kvality masnych vyrobki, pravdépodobné diky jejich schopnosti
vazat vodu, viskozit¢ a gelovaténi.

V poslednich letech vyrobci zkousi pouzit nové nédhrazky jako napi. bandnovou biomasu, olej
za Sachora jedlého, datlovou mouku, susené houby a dalsi. Vyuziva se i ndhrada nasycenych
zivoc¢isnych tukl tekutymi rostlinnymi oleji (napi. fepkovy, olivovy, s6jovy) s piidanim nebo
bez ptidani hydrokoloidnich gum. Tyto nédhrady se uplatiiuji hlavné u rozmélnénych masnych
vyrobkt (napft. parky, klobasy, hamburgery) ve snaze zlepsit slozeni mastnych kyselin.

U v8ech vyrobku pti zméné n¢jaké slozky hraje nezastupitelnou roli senzoricka analyza, protoze
hodnoceni ptijemnosti, coz je u potravinaiského vyrobku nejdilezité;si, dokdze jenom clovek,
ktery k tomu vyuziva svoje smysly.

The role of sensory analysis in the reformulation of food products

Reducing the fat content of processed food products has become necessary due to consumer demand for healthier foods.
The food industry is choosing several ways to reduce the negative impact of fat content. Firstly, a reduction in the amount of fat
per se, which mostly has a negative impact on the texture properties and on the flavour and aroma of the product. Another
option is to change fat composition, with an emphasis on higher levels of unsaturated fatty acids, or to replace fat with
substitutes. However, polyunsaturated fats lack the ability to form rigid structures, which are essential for the sensory and
texture properties of high-fat products such as cheese, ice cream and certain meat products like emulsions. Different strategies
were used to overcome these problems, including the use of water and lean meats, proteins (soya, whey proteins, egg whites,
oat bran, wheat, milk caseinates), carbohydrates (fibre, starches, maltodextrins, cellulose, dextrin, gums) and even synthetic
ingredients (Polydextrose, Olestra or polyester sucrose. Among these compounds, hydrocolloids (such as xanthan, carrageenan,
guar and halo gum) have been shown to improve the functionality and technological quality of meat products, probably due
to their water binding, viscosity and gelling properties. In recent years, producers have been trying to use new substitutes such
as banana biomass, oil for sucrose, date flour, dried mushrooms and more. Replacement of saturated animal fats with liquid
vegetable oils (e.g. rapeseed, olive, soya) with or without the addition of hydrocolloidal gums is also used. These substitutes
are mainly applied to minced meat products (e.g. sausages, sausages, hamburgers) in an attempt to improve the composition
of fatty acids. For all products, sensory analysis plays an irreplaceable role in changing an ingredient, because only a person
who uses his or her senses can evaluate pleasurability, which is most important for a food product.
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Posterova sdéleni

P1 Ceska akademie zemédélskych véd a Easopis Czech Journal of Food Sciences
Starova M.
Czech Journal of Food Sciences, Ceska akademie zemé&dé&lskych véd, Praha

Ceské akademie zemédglskych véd (CAZV) je specializovana a odborna védecka zemédélska
instituce pisobici v Ceské republice. Je védeckym poradnim organem ministra zemédélstvi CR
a vznikla jako piispévkové organizace Ministerstva zemé&délstvi 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 zemédélskych 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), Casopis vychazi Sestkrat ro¢né. 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 Academy of Agricultural Sciences and Czech Journal of Food Sciences

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 Prieskum ohPadom oznacovania potravin medzi odbornikmi a laikmi

Giertlova A., BartoSova L.

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

Vyskumny tstav potravinarsky od februara do polovice marca 2022 spustil dotaznik ohl'adom
oznacovania potravin medzi odbornikmi z oblasti potravinarstva, vyzivy, zdravia, vyroby
potravin, vyskumnikmi a laikmi. Cielom dotaznika bolo zistit' ako odbornici a laici vnimaji
suCasné oznacovanie potravin a ¢i im informdacie uvedené na obale pomahaji pri vybere
potravin. Zaujimalo nés, ktoré informécie z etikety st pre nich rozhodujice pri vybere potravin
a do akej miery zohravaju rolu vyzivové udaje pri vybere potravin. Respondenti uvadzali,
ze sa rozhoduju aj podl'a vyzivovych tdajov na etikete najmé pri nakupe mlie¢nych vyrobkov
(hlavne jogurtov), méasovych vyrobkov, sladkosti a slanych pochutin, ale aj pri dalSich
produktoch. Takmer polovica respondentov (47,6 %) sa rozhoduje medzi dvoma podobnymi
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vyrobkami na zdklade zlozenia vyrobku, 17,1 % respondentov na zaklade ceny vyrobku
a 14,1 % v na zdklade vyzivovych udajov a rovnako dalSich 14,1 % na zéklade pridanej
hodnoty produktu. Okrem toho nas zaujimalo, ktory z grafickych systémov na oznacenie
vyzivovych udajov na prednej strane obalu by preferovali: Nutri-Score alebo Nutrinform
Battery. O tychto dvoch grafickych systémoch sa v poslednom obdobi intenzivne diskutuje
v odbornych kruhoch nielen na Slovensku, ale aj na pode EU. Néazory odbornikov na tieto
systémy sa roznia, aj preto sme sa rozhodli zrealizovat’ tento prieskum. Priaznivcov aj odporcov
nachadzame v oboch taboroch. Jednou z hlavnych vyhod systému Nutri-Score je jednoduchost’
a l'ahSie porozumenie spotrebitelmi v porovnani so syst¢émom Nutrinform Battery. Na druhe;j
strane, informacia o celkovej vyzivovej hodnote je pri Nutri-Score zredukovand na jedno
pismeno A az E. Narozdiel o toho, systém Nutrinform Battery je komplexnejsi, poskytuje
informaciu o percentudlnom zastipeni Zivin — ako su tuky, nasytené mastné kyseliny, cukor,
sol' a energia v jednej porcii. Ani vysledky prieskumu nepriniesli jednozna¢ného vitaza
z pomedzi dvoch spominanych grafickych systémov. Grafické systémy na oznaCovanie
vyzivovej hodnoty potravin na prednej strane obalu st nastrojom na informovany vyber
potravin spotrebitel'mi a maju potencidl na zlepSenie zdravia v spolo¢nosti. Otdzne je, ¢i bude
mat’ zavedenie grafickych systémov zelany ucinok a nebude len jednou z d’al$ich informacii
uvedenych na obale.

Survey regarding food labelling among professionals and laics

Since February till half of March 2022 Food Research Institute released questionary regarding food labelling among experts
on food, nutrition, health, food producers, researchers and laics. The aim of the questionary was to find out what professionals
and laics think about current food labelling and whether food information on label help them with food selection. It makes
us wondered, which information from the label is crucial for them in their food choices and to what extent nutritional facts play
a role in their food choices. The survey shows, respondents select product taking nutrition facts on the label into account mainly
in case of following products: milk products (mostly yogurts), meat products, sweets and salty products, but also other products.
Almost half of respondents (47,6%) is deciding between two similar products based on ingredients, 17,1% based on price
of product, 14,1% based on nutritional facts and other 14,1% based on added value of the product. We inquired, which of the
two front of the pack (FOP) label system respondents would prefer: Nutri-Score or Nutrinform Battery? These two FOP label
system are intensively discussed among professionals in Slovakia and EU countries, as well. Opinions differ to these FOP
systems, so that was one of the reasons to conduct survey among professionals. The main advantage of Nutri-Score is easy
understanding by consumers in comparison with Nutrinform Battery. On the other hand, overall information about nutritional
value of food is reduced in one letter A to E. Nutrinform Battery is more complex system providing information expressed
as percentage of nutrients such as fats, saturates, sugars, salt and energy per portion. Even the results of our survey did not
bring an unambiguous winner of FOP label system. FOP nutrition labels are provided to help consumers make more informed
choices and have potential to improve public health. It is questionable whether FOP label system introduction on the labels will
have desired effect and will not be only another information provided on the label.

P3 Evropsky Inovacni a Technologicky Institut pro Potraviny (EIT Food) - nastroje
a moznosti pro inovaci potravinového systému v Ceské republice

Tomaniova M., Ryslav4 E., Hajslova J.
Ustav analyzy potravin a vyzivy, VSCHT Praha

EIT Food je jednou z nejvétSich evropskych iniciativ v oblasti potravin, ktera usiluje o to, aby
byl potravinovy systém udrzitelné;si, zdravejsi a daveéryhodnéjsi. Je zaméefeno na propojovani
akademického, vyzkumného a primyslového sektoru, pfenos znalosti a podporu inovativniho
podnikani.

EIT Food vede nejvétsi svétovou komunitu v zemédélsko-potravinaiském odvétvi a propojuje
vyzkum s prednimi védeckymi institucemi a aktivitami, start-upy s korporacemi, podnikatele
s investory, spotiebitele s primyslem a klade si za kol zvySovat dovednosti a podnikatelského
ducha v tomto odvétvi, véetné vzdelavani. Cilem je urychleni inovaci, vytvareni pracovnich
mist, posileni pozice podniki a zvySeni konkurenceschopnosti Evropy, zejména v oblastech
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zaméfenych na alternativni proteiny, udrzitelné zemédélstvi, personalizovanou vyzivu,
udrzitelnou akvakulturu, digitalni sledovatelnost a cirkularni potravinové systémy.

EIT Food Hub zastupuje EIT Food v Ceské republice; jeho cilem je posilovat mistni inovaéni
ekosystémy a implementovat aktivity a portfolio programli v ramci Regionalniho inova¢niho
schématu (RIS).

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 Europe's largest food initiatives, which aims to make the food system more sustainable, healthier and more
credible. It focuses on connecting the academic, research and industrial sectors, transferring knowledge and supporting
innovative entrepreneurship.

EIT Food leads the world’s largest agri-food innovation community and it creates connections between research and leading
scientific institutions and actions, between start-ups and corporates, between entrepreneurs and investors, between consumers
and industry and it aims to increase skills and entrepreneurship in the agri-food sector, including education. The aim is to
accelerate innovation, create jobs, strengthen the position of businesses and increase Europe's competitiveness, especially in
the areas of alternative proteins, sustainable agriculture, targeted nutrition, sustainable aquaculture, digital traceability and
circular food systems.

EIT Food Hub represents EIT Food in the Czech Republic; its aim is to strengthen local innovation ecosystems and implement
activities and program portfolios under the Regional Innovation Scheme (RIS).

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

P4 Materialni a elektronické vybaveni infrastruktury METROFOOD
Smidova Z. (1), Laknerova I. (1), Urban M. (1), Koutimska L. (2), Hajslova J. (3)

(1) VUP Praha
(2) CZU v Praze
(3) VSCHT Praha

Vyzkumna infrastruktura Metrofood sdruzuje 48 partnert z 18 evropskych zemi. Je zamétena
na Sirokou skalu uzivatell a stakeholderti, od vyzkumnych pracovniki pies vyrobce, kontrolni
ufady az k spottebitelim. Jejim cilem je podpora veédecké excelence v oblasti kvality
a bezpec€nosti potravin, sdileni dat a informaci, posileni védeckych znalosti a spoluprace
v riznych oblastech. Od roku 2018 je zahrnuta do Cestovni mapy (Roadmap) Evropského
strategického fora pro vyzkumné infrastruktury (ESFRI). Cesky nirodni uzel této
infrastruktury, METROFOOD-CZ, je reprezentovan tfemi partnerskymi institucemi, Ceskou
zemédé€lskou univerzitou v Praze, Vyzkumnym uUstavem potravinaiskym Praha, v.v.i.
a Vysokou skolou chemicko-technologickou v Praze.

Vyzkumna infrastruktura METROFOOD-RI je tvofena materialni (P-RI) a elektronickou
zakladnou (e-RI) za ucelem koordinace a integrace existujici sit€ zafizeni, laboratofi,
experimentalnich policek a farem, zafizeni malého rozsahu a kuchynskych laboratofi (kitchen-
labs). Materidlni ¢ast infrastruktury mé dvé ¢asti, metrologickou a potravinaiskou. Elektronicka
infrastruktura umoznuje sdileni a integraci poznatkl a dat pro analyzu potravin, s ohledem
na slozeni potravin, obsah nutri¢nich latek, obsah kontaminantd a vyuziti markerti, vcetné
piistupu do odbornych databazi.

Metrofood, jako multidisciplinarni infrastruktura plsobici na globalni Urovni, propojuje
védeckou a aplikaéni sféru a prispiva ke zlepSeni kvality potravin, udrZitelnosti, rozvoje novych
technologii a zlepSeni znalosti o potravinach.

Physical and electronical facilities of the infrastructure METROFOOD

Metrofood research infrastructure joins 48 partners from 18 European countries. It is focused on a wide variety of users and
stakeholders, from researchers through producers and control agencies to consumers. It's aim is to promote scientific excellence
in food quality and safety, share reliable data and information, strengthen scientific knowledge and cooperation. It covers
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various application areas. Since 2018 it has been included in the ESFRI Roadmap. The Czech node of this infrastructure,
METROFOOD-CZ, is represented by three partner institutions, Czech University of Life Sciences, Food Research Institute
Prague and University od Chemistry and Technology, Prague.

METROFOOD-RI consists of a physical infrastructure (P-RI) and an electronic infrastructure (e-RI) to coordinate and integrate
existing networks of plants, laboratories, experimental fields/farms, small-scale plants, and kitchen-labs. The physical
infrastructure includes the ,,Metro side and the ,,Food* side. The e-RI will make available an access platform to share and
integrate knowledge and data on metrological tools for food analysis, focusing on food composition, nutritional contents, levels
of contaminants and markers, including databases as various data sources.

Metrofood as a multidisciplinary infrastructure operating on a global level connects the scientific and application sphere and
contributes to food quality improvement, food sustainability, new technologies development and food knowledge enhancement.

P5 Budovanie Kirgizskej potravinovej databazy s podporou Slovenska
Giertlova A.

Odbor hodnotenia rizika, potravinovych databaz a spotrebitel'ského vyskumu, Vyskumny
ustav potravinarsky, Narodné pol'nohospodarske a potravinarske centrum

Oficialna rozvojova pomoc je suhrn aktivit Statu zameranych na pomoc a podporu rozvojovych
(chudobnejsich) krajin smerom k trvalo udrzateI'nému rozvoju. Slovenska potravinova banka
dat poskytuje rozvojovi pomoc v ramci ulohy ,,Odborna a technicka podpora krajin stredne;j
avychodnej Eurdpy, resp. strednej Azie v oblasti potravinovych databaz® financovanej
Ministerstvom pddohospodarstva a rozvoja vidieka SR. V ramci tejto tllohy bola v rokoch 2018
az 2022 odborna a technicka pomoc poskytnuta najmé Kirgizsku, a to formou skoleni a kurzov
ako aj poskytnutim softvéru na dokumenticiu udajov o vyzivovej hodnote potravin.
Poskytnutim tejto podpory sa zacali budovat kapacity v krajine a inicioval sa zber
a dokumentécia udajov o vyzivove] hodnote potravin v Kirgizsku, ¢o prispelo k budovaniu
zakladov kirgizskej databazy o zloZeni potravin. Hlavnym vystupom tejto tlohy st Kirgizské
potravinové tabulky, ktoré obsahuju tidaje o nutricnom zloZeni 40 kirgizskych potravin
a 5 tradi¢nych kirgizskych pokrmov vo forme elektronickej publikacie, ktora bude uz ¢oskoro
pristupna odbornej aj laickej verejnosti.

Building of the Kyrgyz food composition database with Slovakia support

The Official Development Assistance (ODA) of the Slovak Republic is complex of state’s activities focused to help and support
developing countries aiming to promote their sustainable development. Slovak Food Composition Data Bank provide ODA
within the project the Official Development Support Programme for Central and Eastern Europe and Central Asia in food
composition area funded by the Ministry of Agricultural and Rural Development of the Slovak Republic. Since 2018 till 2022
development and technical support within the Programme was focused mainly on Kyrgyzstan via training activities and
providing software for collection and documentation of food composition data. Capacity building activities and initiation
of food composition data collection process in Kyrgyzstan realised within the Programme contributed to building bases of the
Kyrgyz food composition database. The main output of the Programme are the Kyrgyz food composition tables, which contain
40 Kyrgyz foods and 5 traditional Kyrgyz dishes in the electronic format, which will be available soon for end-users.

P6 VyzZivova gramotnost mladych dospélych ve vybranych olejich a tucich

Hruba M., Rezkova E., Gabrovska D., Pivonka J.

Centrum zemédélsko-potravinaiského vyzkumu a inovaci

Spravny Zivotni styl a vyZiva jsou jednim z nejdiskutovanéjsich trendii v dnesni dobé¢. Velkou
pozornost si ziskdvd piedevSim v souvislosti s détmi a dospivajici populaci, ktera
je nejnachylngjsi k nadvaze az obezité. Ve snaze zastavit, ¢i alespon zmirnit narQst obezity

V populaci vznikd mnoho riznych iniciativ, avsak jako nejucinnéjsi se jevi predevs§im prevence
vzdélavanim spotiebitelll — tzv. vyzivova gramotnost. VyZzivovou gramotnost 1ze definovat jako
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miru schopnosti jedince ziskat, pochopit a osvojit si zékladni vyzivové koncepty a informace.
Tento vyzkum si klade za cil analyzovat vyzivovou gramotnost mladych lidi ve véku 19-24 let
skrze jejich chépani a povédomi o kulindrnim pouziti vybranych oleji a tukl. Dotaznikové
Setfeni, které¢ho se zcastnilo celkem 379 respondent dané vékové kategorie, probihalo skrz
online platformu Survio. Orientace ve vyzivové hodnoté vybranych olejii a tukii byla feSena
predevsim ve vztahu k fepkovému oleji a kokosovému oleji/ tuku, které jsou Casto predmétem
mnoha diskusi, jak na odborné pud¢, tak v médiich. Vysledky tohoto prizkumu, spole¢né
s vysledky prizkumu z roku 2021 (celkem 909 respondentli) ukazuji, ze nejdilezité¢jSim
parametrem pii nakupu potravin je pro respondenty ve véku 19-24 let (z celkem 1050 odpovédi
v obou prizkumech) cena, ktera ziskala v priméru 38 % udé€lenych bodl (nejvyssi priorita z 8
uvedenych parametrl). Dostate¢né vysokou vyzivovou gramotnosti o vyzivové hodnoté
u fepkového oleje disponuje pouze 45 % respondentil a u kokosového oleje/tuku pouze 26 %
respondentl. Vysledky prizkumu ukazuji, ze veliké procento mladych dospélych disponuje
nedostate¢nou vyzivovou gramotnosti o sloZeni a vyzivovych dopadech vybranych oleji a tukd.
Z vyzkumu vyplyva, ze mladi dospéli mohou mit v dasledku tohoto nizkého povédomi
0 vyzivovém slozeni vybranych olejii a tukli nevyvazeny pfijem nasycenych a nenasycenych
mastnych kyselin.

Nutritional Literacy of Young Adults in Selected Oils and Fats

Good lifestyle and nutrition are one of the most discussed trends nowadays. It is gaining a lot of attention especially
in the context of children and adolescents, who are the most prone to overweight and obesity. Many different initiatives are
being developed in an attempt to halt or at least mitigate the rise in obesity in the population but prevention through consumer
education — so-called nutrition literacy — appears to be the most effective. Nutritional literacy can be defined as the degree
to which an individual is able to acquire, understand and assimilate basic nutritional concepts and information. This research
aims to analyse the nutritional literacy of young people (aged 19-24 years) through their understanding and awareness
of the culinary uses of selected oils and fats. The questionnaire survey which involved a total of 379 respondents in the age
group was conducted through the online platform Survio. The orientation on the nutritional value of the selected oils and fats
was mainly addressed in relation to rapeseed oil and coconut oil/fat, which are often the subject of much debate, both
in the professional area and in the media. The results of this survey, together with the results of the 2021 survey (with a total
of 909 responses), show that the most important parameter in food purchasing for respondents aged 19-24 (out of a total of 1050
responses in both surveys) is price, which received an average of 38% of the points awarded (the highest priority of the 8
parameters listed). Only 45% of respondents have a sufficiently high nutritional literacy for rapeseed oil and only 26%
for coconut oil/fat. The survey results show that a large percentage of young adults have insufficient nutritional literacy about
the composition and nutritional impact of selected oils and fats. The research suggests that young adults may have
an imbalanced intake of saturated and unsaturated fatty acids as a result of this low awareness of the nutritional composition
of selected oils and fats.

P7 Hodnoceni sterila¢nich rezimi u masnych vyrobkii
Bauer J., Cerna B., Janoud S., Sevéik R.
Ustav konzervace potravin, VSCHT Praha

Sterilace patii mezi konzervacni zékroky zajiStujici udrznost a del$i trvanlivost potravin.
Nespravné vedeni procesu muze ustit v nedostatené nebo naopak nadmérné opracovani
vyrobku, zaroven vyvoj tlaku spojeny se zahfevem muze byt pfi¢inou posSkozeni celistvosti
obalu vyrobku. Tato prace se zabyva optimalizaci sterilatnich rezimi pro masné vyrobky
(konzervy a polokonzervy), jejichz vyroba bude ekonomicky pfijatelnd a bude vykazovat
efektivitu s co nejmensim rizikem vzniku vadnych produktii. V préci byly zhodnoceny tlakové
ucinky uvnitf produkti, v prostorech head-space a v autoklavu a byla zhodnocena mira tepelné
ucinnosti sterilaéniho zahfevu u v§ech masnych vyrobki. Dale byly modelovany tlakové u€inky
v produktech béhem sterilace.
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Evaluation of sterilization cycles for meat products

Sterilization is one of the preservation process ensuring the sustainability and longer shelf life of food products. Improper
process management can result in insufficient or excessive processing of the product, at the same time the development
of pressure associated with heating can cause damage to the integrity of the product. This work deals with the optimization
of sterilization cycles for meat products (canned and semi-canned meat), whose production will be economically acceptable
and will show efficiency with the least possible risk of defective products. In this work, the pressure effects inside the products,
in the head-space and in the retort were evaluated and the degree of thermal efficiency of sterilization heating in all meat
products was evaluated. Furthermore, the pressure effects in the products during sterilization were modelled.

P8 Alternativni zdroje bilkovin jako nahrazky masa
Betio F., Bauer J., Hajek F., Pohtinek V., Sevéik R.
Ustav konzervace potravin, VSCHT Praha

Demografické prediktivni modely naznacuji, Ze svétova populace do roku 2050 dosdhne poctu
vétsiho nez 9 miliard. Takovyto nartst by mél za nasledek pottebu az dvojnasobného mnozstvi
soucasné potravinaiské produkce. Vzhledem ke zhorSujicimu se nedostatku potravinaiskych
zdroju bylo navrzeno n¢kolik alternativnich potravin, pficemz je velka pozornost vénovana
hmyzu. Hmyz je v mnoha zemich institucionalné piijiman jako potrava s dostatecnou
vyzivovou hodnotu. Vzhledem k tomu, Ze hmyz ma obecné vysoky obsah bilkovin, je v zasadé
povazovan za nadhrazky masa. Obsah bilkovin v jedlém hmyzu se v priméru pohybuje
Vv rozmezi mezi 35 az 60 % susiny (10 az 25 % Cerstvé hmotnosti). Nutno dodat, ze se jedna
0 nutri¢n¢ plnohodnotné bilkoviny stejné jako v mase. Tyto hodnoty jsou vyssi ve srovnani
s rostlinnymi zdroji bilkovin, vetné¢ obilovin, s6jovych bobl a ¢ocky. Druhou nejveétsi
vyzivovou slozkou hmyzu je tuk. Larvy a kukly obsahuji vyssi podil tuku nez dospély hmyz,
stejn¢ tak samice oproti samciim. Dal§i moznou alternativou nahrazeni masa jsou hlemyzdi.
Hlemyzdi rodu Helix (H. aspersa, H. pomatia, H. lucorum) jsou suchozemsti plzi, ktefi
se v nékterych evropskych a africkych zemich bézné vyuzivaji jako zdroje potravy.
Z vyzivového hlediska maji hlemyzdi vysoky obsah vody (75-85 g/100 g), vysoky obsah
bilkovin 10-20 g/100 g, nizky obsah tuku — ztidka piekracuje 2 g/100 g, nizky obsah sacharidt
a témét nulovy cholesterol, a to 10 mg/10 g masa. Nicméné v zépadnich zemich je spotieba
nahrazek masa ve skute¢nosti velmi nizkd, predev§im kvili potravinové neofobii a Spatnym
smyslovym vlastnostem ve srovnani s masem. V konkrétnim ptipadé hmyzu je potravinova
neofobie jednoznaéné vysoka. Aby se omezila potravinova neofobie hmyzu, existuji moznosti,
jak zakomponovat hmyz do receptur jako minoritni slozku a/nebo ho spojit se znamymi
chutémi.

Alternative sources of protein as meat substitutes

Demographic predictive models suggest that the world's population will reach more than 9 billion by 2050. Such an increase
would result in the need for up to twice the amount of current food production. In view of the worsening shortage of food
resources, several alternative foods have been proposed, with a great deal of attention being paid to insects. Insects are
institutionally accepted as food of sufficient nutritional value in many countries. As insects are generally high in protein, they
are in principle considered as meat substitutes. The protein content of edible insects ranges on average between 35% and 60%
of the dry matter (10% to 25% of the fresh weight). It should be added that they are nutritionally full proteins as well as in meat.
These values are higher compared to plant protein sources, including cereals, soya beans and lentils. The second largest
nutritional component of insects is fat. Larvae and pupae contain a higher proportion of fat than adult insects, as do females
compared to males. Another possible alternative to meat replacement is snails. Helix snails (H. aspersa, H. pomatia, H.
lucorum) are terrestrial snails commonly used as food sources in some European and African countries. From a nutritional
point of view, snails have a high water content (75-85 g/100 g), a high protein content of 10-20 g/100 g, a low fat content —
rarely exceeding 2 g/100 g, a low carbohydrate content and near-zero cholesterol, namely 10 mg/10 g of meat. However, in
western countries, the consumption of meat substitutes is actually very low, mainly due to food neophobia and poor sensory
properties compared to meat. In the specific case of insects, food neophobia is clearly high. To reduce the food neophobia
of insects, there are possibilities to incorporate insects into recipes as a minority component and/or to associate them with
known tastes.
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P9 Reaktivni karbonylové slou¢eniny v limonadach slazenych cukernymi sladidly
Cejpek K., Sirovd A.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Pti vyrob¢ limonad je uziti riiznych druhii cukernych sladidel ovlivnéno tradici, dostupnosti
surovin, ekonomikou a technologickym zazemim. Nahrada sacharosy (Suc) cukernymi sirupy
s fruktosou (Fru), jakym je napt. HFCS 55 (55 % Fru, 45 % glukosy, Glc), byva diskutovana
s ohledem na rozdily pii metabolismu, sladivost nebo pocit sytosti. Obvykle se ale nehodnoti
rozdily, které plynou z transformacnich reakci cukrit béhem skladovani napoju, jako je zmeéna
redoxniho potencialu nebo vznik reaktivnich karbonylovych sloucenin (RCS).

RCS jako jsou 3-deoxyglukosulosa (3-DG) a methylglyoxal (MGO) piispivaji k oxida¢nimu
a karbonylovému stresu v organismu. RCS vznikaji jak endogenné, tak pii zpracovani
a skladovani potravin, zejména téch bohatych na cukr. V této praci porovnavame stabilitu
a rychlost transformace cukrti a vyvoj RCS pfi skladovani rizné€ slazenych limonad kolového
typu a prislusnych sirupd.

Na rozdil od limonad slazenych HFCS 55 se pfi skladovani limonad slazenych sacharosou
vyrazné¢ méni slozeni cukrt v disledku inverze Suc na Fru a Glc. To vede ke zméné¢ intenzity
a vjemu sladké chuti napoje. Fruktosa je zaroveit mnohem lepsi ptimy prekurzor RCS nez Gle
nebo Suc. Kinetika vzniku a transformace jednotlivych RCS je proto u rtizné€ slazenych limonad
1 odpovidajicich sirupii odlisna. VétSina MGO se tvoii az béhem skladovani obou typt limonad
ajejich hladiny pti dlouhodobém skladovani stale rostou. Mnozstvi 3-DG v limonadach s HFCS
55 je déno jejich koncentraci ve vychozim sirupu a také podminkami vyroby. Béhem prvnich
tydnii skladovani se jiz tak vysoké pocatecni koncentrace 3-DG v HFCS 55 limonadach jesté
zvysuje, neZ po n¢kolika mésicich za¢ne klesat. Oproti tomu obsah 3-DG u Cerstvych limonad
slazenych sacharosou je zanedbatelny (kolem 1 mg/l) a béhem skladovani se zvySuje
vyznamné. OvSem stéle jen natolik, Ze pfi expiraci (6 mésicll) obsahuji limonady se sacharosou
jeste asi 10-20krat méné 3-DG 1 MGO neZ napoje s HFCS 55. Nealkoholické napoje s HFCS
55 predstavuji proto mnohem vyssi riziko dietarniho pfijmu RCS neZ népoje slazené
sacharosou.

Reactive carbonyl compounds in soft drinks with sugar sweeteners

The use of various kinds of sugar sweeteners In the production of soft drinks is determined by tradition, availability of raw
materials, economy and technological limitations. The uses of sucrose (Suc) and fructose (Fru) sugar syrups, such as HFCS 55
(55% Fru, 45% glucose, Glc), is often discussed with regard to differences in metabolism, sweetness and satiety. However,
other differences resulting from sugar transformation reactions during storage of soft drinks, such as changes in redox potential
and the formation of reactive carbonyl compounds (RCS), have not been evaluated yet.

RCS such as 3-deoxyglucosulose (3-DG) and methylglyoxal (MGO) contribute to oxidation and carbonyl stress in the body.
They arise both endogenously and during the processing and storage of food, especially those rich in sugar. In this work,
we compare the stability and rate of sugar transformation and the development of RCS during the storage of variously
sweetened cola soft drinks and corresponding syrups.

Unlike HFCS 55 sweetened soft drinks, the composition of sugars changes significantly during the storage of sucrose sweetened
soft drinks due to the inversion of Suc to Fru and Glc. This leads to a change in the intensity and perception of the sweet taste.
Fructose is also a much better ultimate precursor to RCS than Glc and Suc. The kinetics of formation and transformation
of individual RCS are therefore different for variously sweetened soft drinks and corresponding syrups. Most MGO are formed
during storage of both kinds of soft drinks and their levels continue to rise during long-term storage. The amount of 3-DG
in soft drinks with HFCS 55 is determined by their concentration in the starting syrup and the production set-up. During the first
weeks of storage, the already so high initial concentration of 3-DG in HFCS 55 soft drinks still increases before it starts
to decrease after a few months. In contrast, the 3-DG content of fresh sucrose-sweetened soft drinks is negligible (around
1 mg/L) and increases significantly during storage. However, sucrose soft drinks still contain about 10-20 times less 3-DG
and MGO than drinks with HFCS 55 when expired (after 6 months). Soft drinks with HFCS 55 therefore present a much higher
risk of dietary exposure to RCS than soft drinks sweetened with sucrose.
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P10 PouZiti rostlinnych homogenéatii na sniZeni obsahu pridaného cukru v ochucenych
fermentovanych mléénych vyrobcich

Smidova Z., Novotna P.
Vyzkumny ustav potravinarsky Praha, v. v. 1.

Konzumace fermentovanych mlécnych vyrobkii je pro nase zdravi velmi dilezitd, avSak
ochucené vyrobky obsahuji relativné velké mnozstvi ptidaného cukru. Jeho mnozstvi mize byt
vyznamné po konzumaci celého baleni vyrobku. Program Reformulaci potravinarské komory
Ceské republiky se zamé&fuje na snizeni obsahu cukru a snizeni glykemického indexu potravin,
snizeni nékterych dalSich zivin (napf. nasycenych mastnych kyselin, soli), ale rovnéz na zvyseni
obsahu vlédkniny. Reformulace potravin by mohla byt jednou z moznosti sniZzeni prevalence
obezity a metabolického syndromu a dalSich chronickych neinfekénich onemocnéni.
Predlozena prace ukazuje moznost snizeni obsahu pfidaného cukru ve fermentovanych
mléénych vyrobecich (jogurt, kefir atd.) s vyuzitim rostlinnych homogenatii. Pouzité
homogenaty byly piipraveny z kvéta riize, bezu a jetele. Kvéty rostlin predstavuji bohaty zdroj
biologicky aktivnich latek, obsahuji esencidlni oleje s vyznamnymi zdravotnimi u¢inky a maji
ptijemnou, jemné nasladlou chut. Pii jejich pouziti sta¢i k dosazeni optimalni sladké chuti méné
cukru. Cukr je také moZné nahradit alternativnimi sladidly, napf. cukernymi alkoholy, kterych
staci pouzit rovnéz mensi mnozstvi. Finalni vyrobky jsou dale obohaceny o vlakninu.

Use of plant homogenates for added sugar reduction in flavoured fermented milk products.

The consumption of fermented milk products is highly favourable because of their important health benefits. The flavoured
products, however, contain quite high amount of added sugar which can be significant after consumption of the whole package.
The current program of Reformulations of the Federation of the Food and Drink Industries of the Czech Republic focuses
on sugar content and glycaemic index reduction in food, as well as on reduction of other parameters (e.g. salt and saturated
fatty acids reduction) but also increase in dietary fiber content. The reformulation of food products is one of possibilities
for reduction of obesity and metabolic syndrome and other related non-communicable diseases in our population.

The presented work shows the possibility for added sugar reduction in fermented milk products (joghurt, kefir etc.) using plant
homogenates. The applied homogenates were produced from rose, elder and shamrock flowers. Plant flowers represent a rich
source of biologically active substances, contain essential oils with various health effects and have a pleasant, slightly sweet
taste. Then, less sugar has to be added to reach optimal sweet taste for people who prefer flavoured dairy products to plain
ones. Instead of sugar, alternative sweeteners, such as sugar alcohols, can be used, also in lower dose. The final products
are also enriched with soluble fiber.

P11 Nutri¢ni a senzoricka hodnota ovesnych napoju jako alternativ mléka

Nakonechna K., Némcova T., Gabrovska D., Hruba M., llko V., Panovska Z., Dolezal M.

Ustav analyzy potravin a vyzivy, VSCHT Praha

V poslednich letech dochazi k vyraznému nartistu spotieby rostlinnych alternativ mléka. Diive
byly tyto napoje vyrabény hlavné ze sdjovych bobl. Nyni se vSak v obchodech bézné
setkdvame s vyrobky z mandli, ovsa, ryze, pohanky, méku, kokosu a dalSich obilnin
¢i skotapkovych plodi. Konzumenty rostlinnych alternativ jsou nejen pacienti trpici laktéozovou
intoleranci, ¢i jinymi zdravotnimi problémy ale i lidé, kteti upfednostiiuji rostlinnou stravu
¢inutricn€ vyhodnéjSi zastoupeni mastnych kyselin. Ovesné mléko je jednou
z nejpopularnéjsich alternativ mléka na trhu. ProtoZe se jedna o veganskou alternativu mléka,
ktera neobsahuje ofechy, je vhodna pro kazdého s alergii na laktdzu, soju ¢i ofechy. Cilem této
prace je prinést informace o ovesnych napojich jako alternativ mléka a kriticky zhodnotit jejich
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nutri¢ni a senzorické vlastnosti. Experimentalni ¢ast prace je zamétena na obsah jednotlivych
Zivin, vitaminll a vyznamnych mineralnich latek ve vybranych vzorcich.

Nutritional and sensory value of oat drinks as milk alternatives

In recent years, there has been a significant increase in the consumption of plant-based milk alternatives. Previously, these
drinks were made mainly from soybeans. However, we now commonly find products made from almonds, oats, rice,
buckwheat, poppy, coconut and other cereals or nuts in stores. Consumers of plant alternatives are not only patients suffering
from lactose intolerance or other health problems, but also people who prefer a plant diet and perceive it as more beneficial to
their health. The benefits include the presence of fiber or a nutritionally more favorable representation of fatty acids. Oat milk
is one of the most popular milk alternatives on the market. Because it is a vegan milk alternative that does not contain nuts,
it is suitable for anyone with an allergy to lactose, soy or nuts. The aim of this work is to bring information about oat drinks
as milk alternatives and critically evaluate their nutritional and sensory properties. The experimental part of the work is focused
on the content of individual nutrients, vitamins and important minerals in selected samples.

P12 Vliv technologického zpracovani na mikrobiologickou kvalitu jedlého hmyzu
Skvorova P., Svejstil R., Subrtova Salmonova H., Koufimska L.
Katedra mikrobiologie, vyzivy a dietetiky, CZU v Praze

Rast svétové populace bude vyzadovat produkci obrovského mnozstvi potravin. Vzhledem
k omezené ploSe pastvin vSak bude velmi obtizné tuto potiebu uspokojit konvenénimi zdroji
potravy. To miize vést k nedostatku potravin, zejména zivoc¢isného ptiivodu. Bude proto nutné
hledat nové zdroje zivocisnych bilkovin, jako je hmyz, které maji vysokou nutriéni hodnotu.
Jiz od roku 2003 Organizace pro vyzivu a zeméd¢€lstvi (FAQO) uznava potencial uzivani jedlého
hmyzu pro potraviny a krmiva a podporuje fadu témat souvisejicich s jedlym hmyzem.
Problémem je vSak fakt, Ze na rozdil od jinych hospodaiskych druhii zvirat neni u jedlého
hmyzu realné odstranit travici trakt. To mize vyvolavat pochybnosti o mikrobiologické kvalité
jedlého hmyzu. Tato studie si dala za cil ovéfit vliv technologickych zpracovani
na mikrobiologickou kvalitu cvréka bananového (Gryllus assimilis). Pomoci kultivaénich
metod byl stanoven celkovy pocet bakterii, celkovy pocet aerobnich sporulujicich bakterii
a detekce koaguldza pozitivnich stafylokok. Hmyz byl usmrcen Sokovym spafenim v horké
vodé¢ a nasledné byl upraven za pomoci praZeni, smazeni, vafeni a mikrovinného oSetteni.
Vysledky jasné prokazali, Ze jakdkoliv technologickd Uprava poskytla statisticky prikazny
rozdil v celkovém poctu bakterii oproti vzorkim neoSetfenym. Byl jasné prokazan i pokles
koagulaza pozitivnich stafylokokt. Pro vyuZiti hmyzu v potravinaistvi je tedy vhodné hmyz
vzdy technologicky upravit, pouhé spateni nezajisti mikrobiologickou nezdvadnost.

Influence of technological processing on microbiological quality of edible insects

The growth of the world's population will require the production of vast amounts of food. However, due to the limited area
of pastures, it will be very difficult to meet this need with conventional food sources. This can lead to food shortages, especially
of animal origin. It will therefore be necessary to look for new sources of animal protein, such as insects, which have a high
nutritional value. Since 2003, the Food and Agriculture Organization (FAO) has recognized the potential use of edible insects
for food and feed and has promoted a range of edible insect-related topics.

The problem, however, is that, unlike other livestock species, it is not realistic to remove the digestive tract in edible insects.
This may cast doubt on the microbiological quality of edible insects. The aim of this study was to verify the effect
of technological processing on the microbiological quality of the banana cricket (Gryllus assimilis). The total number
of bacteria, the total number of aerobic sporulating bacteria and the detection of coagulase positive staphylococci were
determined using culture methods. The insects were killed by shock steaming in hot water and subsequently treated by roasting,
frying, cooking and microwave treatment.

The results clearly showed that any technological modification provided a statistically significant difference in the total number
of bacteria compared to the untreated samples. A decrease in coagulase-positive staphylococci was also clearly demonstrated.
For the use of insects in the food industry, it is therefore appropriate to always modify the insects, mere steaming does not
ensure microbiological safety.
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P13 Viskografické chovani suspenzi mouk z riiznych botanickych druhii obilovin
Svec 1., Smrékova P.
Ustav sacharidt a cereélii, VSCHT Praha

Mazovaténi Skrobu je proces, kterym se nativni Skrob stavéd stravitelnym, a jehoz popis
Vv pekarenské praxi spolecné s odhadem aktivity amyldz podava piedstavu o zpracovatelnosti
mouky nebo moucné smési pro produkci kynutych vyrobkl (zejména chleba a peciva).
Z tyzikalné-chemického pohledu se jednd o sledovani pribéhu viskozity bé&hem
standardizovaného zahfivani suspenzi, kdy hlavni vlivy zahrnuji pomér mouka—voda,
granulacni spektrum Skrobu, pomér amylosa/amylopektin a piipadné podil neskrobovych
polysacharidéi (vlakniny). V této praci byly pomoci rotaéniho viskozimetru Viskograf®
Brabender proméfeny mouky z béznych obilovin (pSenice obecnd, pSenice Spalda, pSenice
durum, Zito, je¢men, oves, kukufice, ryze) i z méné znamych botanickych druhti Rosicka
(Digitaria iburua) a Milicka (Eragrostis tef). Tyto netradi¢ni druhy jsou péstovany pievazné
Vv Africe a jsou zndm¢jsi pod nazvy ,,(black) fonio* a ,,tef*“. Zkoumané mouky zahrnovaly typy
hladka svétla, hladka chlebova a hladka celozrnna. Rady postupné zvysujicich se navazek se
pohybovaly od 20 do 190 g mouky, kdy rozhodujici byla viskozita do max. 2.500 uzan¢nich
Brabenderovych jednotek. Rozséhld studie viskozitniho chovdni mouk experimentilné
potvrdila platnost tzv. Einsteinovy rovnice, podle které viskozita disperznich systému zavisi
podle polynomického rozvoje na objemovém zlomku pevné faze (koeficienty determinace R?
min. 0,9960 pro kubickou zavislost). Mezi vzorky se na maximalni hodnotu viskozity také
potvrdil vliv vySe uvedenych faktord, at’ jiz velikosti Skrobovych zrn ¢i obsahu vldkniny.
Od standardu — pSeni¢né mouce hladké svétlé — se jednoznaéné odlisovaly mouky kukufi¢na
aryzova, charakteristické velmi malymi Skrobovymi granulemi a tim padem rychlejSim
nastupem viskozity. Také pro obé netradi¢ni obiloviny byl zaznamendn tento trend. Dalsi
vyznamné body viskografické ktivky — teploty pocatku a maxima mazovaténi — vykazovaly
sniZujici se trend proti rostoucim navazkam mouk.

Viscograph behaviour of flour suspensions from different botanical cereal species

Starch pasting is the process by which native starch becomes digestible, and its description in bakery practice, together with
an estimate of amylase activity, gives an idea of the machinability of flour or flour mixture for the production of fermented
goods (mainly bread and pastry). From a physico-chemical point of view, it is a question of monitoring the viscosity during
standardized heating of suspensions, where the main effects include flour—water ratio, starch granulation spectrum, amylose-
to-amylopectin ratio and possibly the proportion of non-starch polysaccharides (fibre). By using a rotary viscometer
Viscograph® Brabender, flour samples from common cereals (common wheat, spelt, durum wheat, rye, barley, oat, corn, rice)
and from lesser-known botanical species Digitaria iburua and Eragrostis tef were measured. Both non-traditional species are
bred mainly in Africa and they are known as “black fonio” and “tef”. The tested flour samples included the types of fine white,
fine bread and fine wholegrain. The rows of gradually increasing weights ranged from 20 to 190 g of flour, with the viscosity
up to a maximum of 2,500 Brabender units being decisive. An extensive study of the viscosity behaviour of such flour set
experimentally confirmed the validity of the so-called Einstein's equation, according to which the viscosity of dispersion
systems depends on the solid phase volume fraction according to polynomial function (coefficients of determination R? min.
0.9960 for the cubic equation). Among the samples, the influence of the above factors, whether starch grain size or fibre content,
was also confirmed on the maximum viscosity value. Corn and rice flours clearly differed from the standard — wheat fine white
flour — due to very small starch granules and thus a faster onset of viscosity. This trend was also recorded for both
non-traditional cereals. Other significant points of the viscograph curve — temperatures of pasting beginning and maximum —
showed a decreasing trend along the increasing flour doses.

29



P14 Testovani soli se sniZenym obsahem sodiku pro pekarenské vyrobky
Panovska Z., Macéurova K., Ilko V., Hrdlickova M, Dolezal M.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Doporuceny denni ptijem sodiku je dle WHO 2 g sodiku na osobu, tomu je ekvivalentnich 5 g
chloridu sodného. Skute¢ny denni ptijem je vSak v nékterych statech ¢asto mnohem vyssi nez
doporuceny. Ve vétsin¢ evropskych zemi je denni pfijem soli v rozmezi 7 az 12 grami
a prumeérny denni piijem znacné€ prevysSuje minimalni fyziologickou hodnotu, ktera se odhaduje
ptiblizné na 0,5-1,25 g soli, tedy 200-500 mg sodiku. Mnoho vyrobct se snazi snizit obsah soli
u svych vyrobkl vhodnymi reformula¢nimi postupy. Ve vétSing piipadi se jedna o nahrazeni
riznymi ndhrazkami, které musi spliiovat nejen pozadavky senzorického hodnoceni,
ale ptedevsim pozadavky na bezpe¢nosti vyrobku. Byla testovana nahrazka soli — sul
se snizenym obsahem sodiku. Vyrobek je proddvan pod znatkou GoodSalt®. Znacka
je v databazi ochrannych znamek TMview. Ochrannd znamka je registrovana v EU, UK
a Australii. Diive byla registrovana i v USA. Na obalu je uvedena i webova stranka, ktera vSak
jiz neexistuje. Informace o vyrobku lze nalézt na strance www.goodsaltusa.com. SloZeni
vyrobku je nasledujici: chlorid sodny, chlorid draselny, siran hofecnaty, lysin, oxid kfemicity,
jodid draselny. Byly upeceny dva druhy vzorkil podle stejného receptu, stejnym postupem
aporovnany parovou zkouskou. S@l se snizenym obsahem sodiku znatky GoodSalt®,
je slozenim srovnatelna s nahrazkou soli znacky Pansalt®. Ani jeden z t&chto vyrobki neni
dostupny na ¢eském trhu.

Testing of salt with reduced sodium content for bakery products

According to the WHO, the recommended daily intake of sodium is 2 g of sodium per person, which is equivalent to 5 g
of sodium chloride. However, the actual daily income is often much higher than recommended in some countries. In most
European countries, the daily salt intake is in the range of 7 to 12 grams and the average daily intake is well above the minimum
physiological value, which is estimated at approximately 0.5-1.25 g of salt, ie 200-500 mg of sodium. Many manufacturers are
trying to reduce the salt content of their products through appropriate reformulation procedures. In most cases, it is
a replacement with various substitutes, which must meet not only the requirements of sensory evaluation, but above all
the requirements for product safety. A salt substitute — a salt with reduced sodium content — was tested. The product is sold
under the GoodSalt® brand. The brand is in the TMview trademark database. The trademark is registered in the EU, UK and
Awustralia. It was previously registered in the USA. The packaging also contains a website, which no longer exists. Product
information can be found at www.goodsaltusa.com. The composition of the product is as follows: sodium chloride, potassium
chloride, magnesium sulphate, lysine, silica, potassium iodide. Two types of samples were baked according to the same recipe,
the same procedure and compared by a paired test. The sodium-reduced salt of the GoodSalt® brand is comparable
in composition to the Pansalt® salt substitute. None of these products is available on the Czech market.

P15 Technologicka kvalita a nutri¢ni pfinos riznych kompozitnich mouk

Svec 1., Hofmanova T., Kadl¢ikova 1., Mrvikova L., Drabkova M., Frydrychova A., Sediva J.,
Kapacinskaité R.

Ustav sacharidt a cereélii, VSCHT Praha

PSenicnd mouka jako zdkladni surovina cerealnich vyrobkli mad zndmé nutricni klady
I nedostatky, mezi které patii niz§i obsah vlakniny potravy. Tuto nevyhodu lze jednoduse
odstranit ptidavkem rostlinnych materiali na tuto slozku bohatych, at’ uz se jednéa o celozrnné
mouky z béznych obilovin, nebo mouky z jinych doméacich ¢i zdmotskych botanickych druhi.
Predlozena prace porovnava vliv mouk z cizokrajnych obilovin (tef, fonio), semen (len,
bazalka, chia, quinoa, canahua), vegetativnich rostlinnych casti (nopal, bambus) resp. plodi
stromt (kaStan, zalud) proti celozrnnym moukam z pSenice, Zita, jeémene, ovsa a kukufice.
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Uvedené alternativni suroviny tvofily 10 % néhradu komeréni pSeni¢né mouky hladké
a sledovanymi jakostnimi parametry byly ¢islo poklesu, Zelenyho test a obsah celkové vlakniny
(TDF). Pomoci dvourozmérného shlukovani a metodou hlavnich komponent byly posouzeny
faktory botanicky druh a typ netradi¢ni plodiny (napi. zrno, semeno, plod stromu), jak jsou
uvedeny vyse.

Technological quality and nutrition benefit of different flour composites

Wheat flour as a basic raw material of cereal products has known nutritional benefits and shortcomings, including lower dietary
fibre content of food. This disadvantage can be easily eliminated by the addition of plant materials rich in this constituent,
whether the wholegrain flour from common cereals or flour from the other domestic or overseas botanical species. The present
work compares the influence of flours from foreign cereals (tef, fonio), seeds (linseed, basil, chia, quinoa, canahua), vegetative
plant parts (nopal, bamboo) and finally tree fruits (chestnut, acorn) against wholegrain flour types from wheat, rye, barley, oat
and corn. These alternative raw materials represented of 10% replacement of commercial wheat white flour and the following
quality parameters were evaluated: the Falling number, the Zeleny test and the total fibre content (TDF). The methods
of the two-way joining and the principal components has been employed in terms of factors botanical species and type of
non-traditional crop (e.g. grain, seed, vegetative plant part) as they are mentioned above.

P16 Optimalizace stanoveni aromatickych latek ve titinovych rumech metodou
HS-SPME/GC/MS

Mikulikové R. (1), Sychrové L. (1), Svoboda Z. (2)

(1) Fakulta chemicka, VUT, Brno
(2) Vyzkumny ustav pivovarsky a sladaisky, a.s., AZL — Sladatsky ustav Brno

Rum je destilovany alkoholicky napoj vyrobeny z cukrové titiny s obsahem alkoholu nejéastéji
38-54 %. Piivodné rum pochazi ze zemi, kde se péstovala cukrova titina. Nejvice cenéné rumy
svéta se vyrabgji pfedev§im v karibskych statech, jako je Kuba, Jamajka nebo Portoriko. Rumy
jsou u konzumentii cenény zejména pro svoji osobitou chut’ a viini. Na vyslednou chut’, viini
a barvu rumu ma vliv nejen proces destilace, ale hlavné doba zrani v dfevénych, vétSinou
dubovych sudech. Komplexni chut’ a viiné destilovanych napoji jsou tvofeny slouc¢eninami,
jako jsou vyssi alkoholy, estery mastnych kyselin a n¢které karbonyly.

Po nekterych rumech se diky jejich senzorické kvalité zvySuje poptavka, roste také jejich cena
a zvySuje se moznost falSovani. Proto je dulezité mit vhodnou analytickou metodu
pro identifikaci a kvantifikaci obsahovych latek charakteristickych pro dany typ rumu. Byla
optimalizovéna, validovana a zavedena GC/MS metoda s HS-SPME extrakci pro stanoveni
vybranych ethyl esterd v riznych typech rumd. HS-SPME extrakce analytu ze vzorkt byla
provedena vldknem s PDMS féazi pfi teploté 60 °C po dobu 15 minut. Desorpce analytl z vlakna
probihala v SSL injektoru GC pfi teploté 250 °C, pro separaci byla zvolena kolona VF-5ms
(30 m x 320 um x 0,25 um). MS detektorem byly sledovany ionty ve Full scan v rozmezi m/z
30-400 a v SIM modu byly sledovany ionty m/z 45, 56, 59, 88 a 95.

Ve vzorcich ruml byly optimalizovanou metodou stanoveny obsahy vybranych latek: ethyl
butanol, ethyl hexanoat, ethyl heptanoat, ethyl oktanoat, ethyl dekanoat, ethyl tetradekanoat,
ethyl hexadekanoat. U namétenych vysledkl byla provedena analyza hlavnich komponent PCA
(Principal Component Analysis).

Podékovani: Tato prace byla podporena projektem ¢. FCH-S-22-7961 Fakulty chemické VUT v Brné, a vznikla za podpory
Ministerstva zemédeélstvi, instituciondlni podpora MZE-RO1918.

Optimization of the determination of aromatic substances in cane rums by the HS-SPME/GC/MS method

Rum is a distilled alcoholic beverage made from sugar cane with an alcohol content of usually 38-54%. Rum originally comes
from countries where sugar cane was grown. The world's most prized rums are produced mainly in Caribbean countries such
as Cuba, Jamaica, and Puerto Rico. Rums are particularly appreciated by consumers for their distinctive taste and aroma.
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The final flavor, aroma and color of the rum are influenced not only by the distillation process but mainly by the length of time
it is aged in wooden, usually oak, barrels. The complex flavor and aroma of distilled beverages are created by compounds such
as higher alcohols, fatty acid esters and some carbonyls.

Due to their sensory quality, demand for some rums is increasing, however, their higher price is linked with an increased risk
of adulteration of this beverage. It is therefore important to have an appropriate analytical method for identifying
and quantifying the contents of compounds characteristic of a given type of rum.

A GC/MS method with HS-SPME extraction for the determination of selected ethyl esters in different types of rums was
optimized, validated, and introduced. HS-SPME extraction of analytes from the samples was performed using a PDMS fiber
at 60 °C for 15 min. Desorption of the analytes from the fiber was carried out in an SSL injector GC at 250 °C and a VF-5ms
column (30 m x 320 um x 0.25 pum) was chosen for separation. The MS detector was used to monitor ions in the full scan mode
in the m/z range of 30-400 and in the SIM mode in the m/z range of 45, 56, 59, 88, and 95.

In the rum samples, the optimized method was used to determine the contents of the following selected substances: ethyl
butanol, ethyl hexanoate, ethyl heptanoate, ethyl acetanoate, ethyl decanoate, ethyl tetradecanoate, and ethyl hexadecanoate.
Principal Component Analysis (PCA) was performed in the results measured.

Acknowledgements: This study was supported by project No. FCH-S-22-7961 of the Faculty of Chemistry, Brno University of
Technology, and by the Ministry of Agriculture, institutional support MZE-RO1918.

P17 Citlivosti percepce hodnotiteli na zmény chuti a jeji intenzity po poZiti
glykoproteinu miraculinu.

llko V., Koubkova N., Nakonechna K., Hrdlickova M., Dolezal M., Panovska Z.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Zeslabeni intenzity ¢i Uplnd modifikace chuti je mozna za pouziti blokatort chuti, at’ uz
prirodniho ¢i syntetického charakteru. Této schopnosti se vyuziva zejména ve farmaceutickém
primyslu k maskovani hotké chuti 1€kt a v primyslu potravindiském k Gpravé ¢i zdokonaleni
chuti nejriiznéjsich potravin.

Cilem této prace bylo testovani citlivosti percepce hodnotitelli na zmény chuti a jeji intenzity
prostfednictvim senzorickych analytickych metod. Jako ptedméty hodnoceni poslouZily
roztoky kyselin a kyselé potraviny, u nichZ se posuzovala modifikace chuti z kyselé na sladkou,
zprostiedkovana tabletou ptrirodniho glykoproteinu miraculinu. Vysledky byly statisticky
vyhodnoceny a diskutovany.

Sensitivity of raters' perception to changes in taste and its intensity after ingestion of the glycoprotein miraculin.
Attenuation of intensity or complete modification of taste is possible with the use of taste blockers, whether natural or synthetic.
This ability is used mainly in the pharmaceutical industry to mask the bitter taste of drugs and the food industry to modify
or improve the taste of various foods. A great potential for use is represented, for example, by natural sweet substances, which
show a significantly higher proportion of sweetness compared to sucrose.

In the experimental part, the sensitivity of the evaluators' perception to changes in taste and its intensity was tested using sensory
analytical methods. Acid solutions and acidic foods, which were considered to modify the taste from sour to sweet, mediated
by a tablet of the natural glycoprotein miraculin, were used as subjects. The results were statistically evaluated and discussed.

P18 Nezadouci zmény organoleptickych vlastnosti béhem zpracovani ¢esnekovitych
rostlin

Stefanova 1., Kubec R.

Katedra aplikované chemie, JU v Ceskych Bud&jovicich

Cesnekovité rostliny (Geled Alliaceae), zejména &esnek (Allium sativum) a cibule (Allium
cepa), jsou diky svym vyraznym organoleptickym vlastnostem znamé témét po celém sveéte

a staly se nedilnou soucésti celé fady produktii potravinaiského primyslu. Nositeli typickych
organoleptickych vlastnosti t€chto ekonomicky mimotadné vyznamnych rostlin jsou predevsim
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rozmanité organosirné slouceniny, z nichz mnohé zaroven vykazuji vyraznou biologickou
aktivitu. B€hem zpracovani téchto zelenin ovSem c¢asto dochazi k nezadoucim procestim, které
zpracovatelim zplsobuji vyznamné ekonomické ztraty. V piipadé cibule kuchynské
se predevsim jedna o tvorbu intenzivné barevnych (rizovo-Cervenych) sloucenin (rizoveéni
cibule) a o tvorbu chutové vysoce nezddoucich latek (hotknuti cibule). Nas prispévek prehledné
shrnuje nejnovéjsi poznatky o chemické podstaté téchto dvou jevil, struktuie vznikajicich latek
I mechanismech jejich tvorby.

Undesirable changes in organoleptic properties during processing of Alliaceae plants

Alliaceous plants (family Alliaceae), especially garlic (Allium sativum) and onion (Allium cepa), are known almost all over the
world thanks to their organoleptic properties. A variety of organosulfur compounds are responsible for the typical organoleptic
properties of these plants, many of them also exhibit significant biological activity. However, some of these compounds can be
described as technologically undesirable. In the case of onion, these are mainly colored compounds (pink). Another
technologically undesirable group of compounds are those responsible for the unpleasantly bitter taste formed during
processing of onion. The formation of these compounds represents a serious issue for food companies, because it may
negatively affect the organoleptic quality of many products containing onion. Our paper summarizes the latest knowledge about
the chemical nature and the structure of the compounds responsible for these two undesirable phenomena.

P19 Vliv mechanické redukce poctu somatickych bunék na sloZeni a vlastnosti mléka

Rysova L. (1), Hanu$ O. (2), Riha J. (3), Nejeschlebova H. (2), Legarova V. (1), Tichovsky P.
(4), Kopecky J. (2), Jedelska R. (2)

(1) Katedra kvality a bezpeénosti potravin, CZU Praha
(2) Vyzkumny ustav mlékarensky s.r.o., Praha

(3) Bentley Czech s.r.o.

(4) Moravia Lacto a.s., Jihlava

V celosvétovém meéfitku byly zaznamenany rizné piipady falSovani mléka. Nejcastéji se jedné
0 piidavky riznych cizorodych latek (Poonia a kol., 2016). Nicméng, samotné falSovani nemusi byt
striktné provadéno pouze navySenim objemu nebo obsahu zpenéZzitelnych slozek. Za falSovani 1ze
rovnéZ povazovat postup, kdy je z mléka odebrana urcita ¢ast napi. somatické bunky. Pocet
somatickych bunék (PSB) je celosvétovy ukazatel v posuzovani hygienicke kvality mléka, a také
zdravotniho stavu stada (KlimeSova a kol., 2019). Ve vétsin€ vyspélych zemi je tento ukazatel
markerem pro sledovani vyskytu mastitid, tudiz pro n&j byly zavedeny regula¢ni limity. V Evropskeé
unii je nafizenim stanoveny limit < 400 000 bunék v 1 ml mléka (Evropské spolecenstvi, 2004).
Vyse zminény limit vSak nemusi byt splnén pouze dobfe nastavenym managementem mastitid
ve stadé, ale také artificidlnim snizenim pomoci mechanické redukce. Tento neeticky postup
separace PSB patii mezi nov¢jsi techniky neopravnéné manipulace se surovinou. VIiv separace
PSB na slozeni a vlastnosti mléka nebyly dosud popsany. Z uvedenych divodii byla provedena
pilotni studie, jeZ zahrnovala centrifugaci 18 vzorkli mléka se standardnimi 1 nestandardnimi
hodnotami PSB. Sledovany byly nasledujici mlééné ukazatele: PSB, celkovy pocet
mikroorganismt, zakladni slozky mléka, bod mrznuti, pH, titra¢ni kyselost, kysaci schopnost mlé¢ka
a syfitelnost. Mechanicka redukce vyznamné snizila PSB (P < 0,001). Celkovy pocet
mikroorganismli byl mechanickou redukci ovlivnén relativné malo, 1 kdyz prakazné (P < 0,05).
Vedle PSB byl snizen logicky také obsah tuku (P < 0,001). Ostatni slozky mléka jako bilkoviny,
kasein, laktdza €1 suSina tukuprosta se rovnéz vyznamne zmenily s mechanickou redukci (P < 0,05
az P < 0,001). Diference v bodu mrznuti byla relativné mald 0,06 % a nepriikaznd. Zmény
technologickych vlastnosti byly vétSinou nevyznamné s vyjimkou titracni kyselosti, ktera byla
vyznamn¢ redukovéana (P <0,01), a také kysaci schopnosti mléka, ktera prekvapiveé vzrostla z 26,3
na 29,06 °SH (P < 0,001). Zavérem lze fici, Ze odejmuti PSB zvySuje kvalitu jen zdanlivé. Jedna
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se tak o nezddouci zasah do systému kontroly kvality, ktery je potieba fesit napt. vyvojem novych
analytickych metod pro identifikaci tohoto neetického postupu.

Effect of mechanical reduction of somatic cell count on milk composition and properties

Various cases of milk adulteration have been reported worldwide. The most common is the addition of foreign substances (Poonia
etal., 2016). However, adulteration itself may not strictly be done by increasing the volume or content of valuable components.
The procedure of removing a certain part of e.g. a somatic cell can also be considered as adulteration. The somatic cell count (SCC) is
a global indicator in assessing the hygienic quality of milk, as well as the health status of the herd (Klimesova et al., 2019). In most
developed countries, this indicator is a marker for monitoring mastitis incidence, hence regulatory limits have been established for it.
In European Union, the regulatory limit is < 400 000 cells in 1 mL of milk (European Community, 2004). However, the limit
mentioned above may not only be met by a well-adjusted mastitis management in the herd, but also by an artificial reduction through
mechanical reduction. This unethical practice of SCC separation is one of the newer techniques of raw material tampering. The effects
of SCC separation on milk composition and characteristics have not yet been described. For these reasons, a pilot study was conducted
involving centrifugation of 18 milk samples with standard and non-standard SCC values. The following dairy parameters were
monitored: SCC, total count of microorganisms, milk constituents, freezing point, pH, titratable acidity, fermentation ability of milk
and rennet coagulation time. Mechanical reduction significantly reduces SCC (P < 0.001). The total count of microorganisms was
relatively little affected by mechanical reduction, although it was proven (P < 0.05). In addition to SCC, fat content was logically
reduced (P < 0.001). Other milk constituents such as protein, casein, lactose, or solids non fat also changed significantly with
mechanical reduction (P < 0.05 to P < 0.001). The difference in freezing point was relatively small at 0.06% and not significant.
Changes in technological properties were mostly insignificant except for titratable acidity, which was significantly reduced (P < 0.01),
and also fermentation ability of milk, which surprisingly increased from 26.3 to 29.06°SH (P < 0.001). In conclusion, the removal
of the SCC only seemingly improves quality. This is an undesirable interference with the quality control system that needs
to be addressed, e.g. by developing new analytical methods to identify this unethical practice.
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