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Pondéli 19. 5. - plenérni nf'edné§kv (invited lectures)

L1 Ufedni kontrola veganskych a vegetarianskych potravin v CR
Singrova E. (1), Cuhra P. (2)

(1) Statni zeméedelska a potravinaiskd inspekce, Brno
(2) Statni zemédelska a potravinaiska inspekce, Praha

Dulezitou soucasti kontrol provadénych Statni zemédélskou a potravinaiskou inspekci jsou také
kontroly oznacovani potravin. Vedle kontroly povinnych udaji, které vychdzeji zejména
znafizeni Evropského parlamentu a Rady (EU) €. 1169/2011 o poskytovani informaci
o potravinach spotiebiteliim, jsou tyto kontroly zaméteny na pravdivost udajii deklarovanych
na obalu potravin nebo uvadénych pfi jejich prezentaci.

Potraviny a pokrmy oznacené dobrovolnou informaci, ze které vyplyva, Ze potravina je vhodna
nebo je uréena pro vegany nebo vegetariany, nebo obdobnou informaci se stejnym vyznamem,
jsou cileny na zakazniky, ktefi ze své stravy zamérné vynechdvaji maso nebo zivocisné
produkty a slozky zivo¢isného ptivodu véetné ptidatnych latek. Spotiebitel tak u téchto potravin
nepiedpoklada pfitomnost Zivocisné slozky nebo masa v potraviné. Souc¢asné v§ak mohou byt
tyto potraviny vyhledavany spotiebiteli trpicimi alergii na néktery alergen potravin zivoc¢isného
puvodu, jakym mohou byt ryby a vyrobky z nich, vejce nebo mléko.

Podle ¢lanku 36 odst. 3 pism. b) natizeni (EU) ¢. 1169/2011 se Komise zavazala, ze pfijme
provadeéci akty, které by upravovaly pouziti dobrovolnych informaci o potravinach o vhodnosti
potraviny pro vegetariany nebo vegany. Toto se vSak zatim nestalo, a tak pro tuto oblast zadna
specificka legislativni Gprava neexistuje. Na druhou stranu vSak pojmy ,,vhodné pro vegany /
vegetariany*, ,,vegetariansky®, ,,vegansky‘ nemohou byt bezobsazné a do doby, nez EK piijme
piislusné provadéci pravni akty, SZPI na tyto informace pohlizi jako na informace
o potravinach poskytované¢ dobrovoln€, na které se vztahuje ¢l. 36 odst. 2 nafizeni (EU)
¢. 1169/2011. Tento ¢lanek tika, Ze informace poskytované dobrovolné

— nesmé&ji uvadet spotiebitele v omyl, jak stanovi ¢lanek 7 uvedeného natizeni,

— nesméji byt nejednoznacné ani matouci pro spotiebitele,

— musi byt tam, kde je to vhodné, podlozeny ptislusnymi védeckymi udaji.

Na zékladé¢ vyse uvedenych legislativnich principt byly v prubchu let 2021 az 2023 provedeny
kontroly zamétené na problematiku oznacovani ,,veganskych / vegetarianskych® potravin.
Predmétem kontrol byly jak laboratorni analyzy zaméfené na piitomnost Zivoc¢isnych slozek
v uvedenych potravinach, tak n¢které ptipady zjevne zavadejiciho oznacovani téchto potravin.

The Official Control of Vegan and Vegetarian Foods in the Czech Republic

An important aspect of inspections carried out by the Czech Agriculture and Food Inspection Authority (CAFIA) is the
inspection of food labelling. Besides verifying mandatory information required under Regulation (EU) No 1169/2011 of the
European Parliament and the Council on the provision of food information to consumers, these inspections focus on the trueness
of information stated on food packaging or presented during its promotion.

Food products and dishes labelled with voluntary information indicating that the product is suitable or intended for vegans or
vegetarians, or similar information with the same meaning, are targeted at consumers who intentionally exclude meat or animal
products and ingredients, including additives, from their diet. Such consumers do not expect animal components or meat to be
present in these products. Additionally, these products may be sought by consumers who are allergic to certain allergens
of animal origin, such as fish, eggs, or milk and derived products.

Under Article 36(3)(b) of Regulation (EU) No 1169/2011, the Commission committed to adopt implementing acts governing
the use of voluntary food information on the suitability of a food product for vegetarians or vegans. However, this has not yet
happened, i.e. there is no specific legislative regulation in this area. On the other hand, terms like "suitable for
vegans/vegetarians," "vegetarian," and "vegan" must not be meaningless, and until the EU Commission adopts the relevant



implementing acts, the CAFIA views these terms as voluntary food information subject to Article 36(2) of Regulation (EU)
No 1169/2011. This article states that voluntary information:

» Must not mislead the consumer, as stipulated in Article 7 of the Regulation.

* Must not be ambiguous or confusing for consumers.

* Must, where appropriate, be supported by relevant scientific evidence.

Based on these legislative principles, inspections were conducted between 2021 and 2023 focusing on the labelling
of "vegan/vegetarian" products. The inspections involved both laboratory analyses to detect the presence of animal components
in these products and also control of misleading labelling of such products.

L2 Zdravi prospésné latky z rostlin v potraviniach aneb hledani novych chuti, nahrad
aditiv i zpisobu prevence proti civiliza¢nim chorobam

Pavela R.
Nérodni centrum zemé&d¢€lského a potravindiského vyzkumu, v.v.i., Praha

Nevhodné stravovaci navyky a s nimi spojeny nedostatek klicovych mikroZivin ptedstavuji
vyznamny rizikovy faktor pro vznik civiliza¢nich onemocnéni. Strava typicka pro tzv. zdpadni
svét se za poslednich dvé sté let vyrazné proménila — roste spotieba vysoce priamyslové
zpracovanych potravin, které jsou bohaté na ptidany cukr, tuky, stl a aditiva, ale chudé na
vlakninu, vitaminy, antioxidanty a dal$i nutri¢n¢ dulezité latky.

V reakci na tento trend se védecké 1 primyslové Gsili soustfedi na vyvoj potravin, které bud’
nahrazuji rizikové slozky jejich bezpe¢né&jSimi alternativami, nebo cilené obohacuji jidelnicek
o prospésné bioaktivni latky. Jednim z progresivnich sméri je vyuziti rostlinnych sekundarnich
metabolitti — latek s biologickymi ucinky, které se nachazeji naptiklad v bylinach. Ty mohou
plnit nejen funkci pfirodnich dochucovadel, ale také konzervantli (naptf. esencidlni oleje
v sirupech ptipravovanych za studena) ¢i aktivnich slozek funkénich potravin.

Zvlastni pozornost si zaslouzi rostliny ozna¢ované jako adaptogeny, které mohou pomoci télu
1épe zvladat stres a piispivat k celkové rovnovaze organismu. Potraviny a ndpoje obohacené
o tyto pifirodni latky mohou podpofit traveni, posilit antioxida¢ni obranu téla a potencidlné
prispét ke sniZeni rizika civiliza¢nich chorob.

Health-promoting substances from plants in food or the search for new flavors, substitutes for additives and methods
of prevention against civilization diseases

Unhealthy eating habits and the resulting deficiency of key micronutrients are recognized as major risk factors for
the development of lifestyle-related diseases. Over the past two centuries, the so-called Western diet has changed
dramatically—there has been a significant increase in the consumption of highly processed foods rich in added sugars, fats,
salt, and artificial additives, while being poor in fiber, vitamins, antioxidants, and other essential nutrients.

In response to these trends, both scientific research and the food industry are increasingly focused on developing foods that
either replace harmful components with safer alternatives or are enriched with health-promoting bioactive substances. One
promising area of research involves the use of plant secondary metabolites—naturally occurring compounds found in herbs
and other plants with beneficial biological effects. These substances can serve not only as natural flavorings but also
as preservatives (such as essential oils in cold-prepared syrups) and as active ingredients in functional foods.

Particular attention is given to a group of plants known as adaptogens, which may help the body cope with stress and support
overall balance. Foods and beverages enriched with these natural compounds have the potential to aid digestion, strengthen
antioxidant defenses, and contribute to reducing the risk of lifestyle-related diseases.

L3 Alternativni proteiny: soucasné vyzvy pro védu i praxi

Hajslova J.

Ustav analyzy potravin a vyzivy, VSCHT Praha

Zajem o alternativni proteiny se do velké miry odviji od naléhavé potieby zajistit potravinovou
bezpecnost v situaci postupné ubyvajicich ptirodnich zdroji a rostouci svétové populace.

V soucasné dobé se vyuzivaji rizné zdroje proteintl, jak rostliny, tak i fasy, mikroorganismy,
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hmyz ¢i produkty fermentacnich procesti/kultivace bunék. Soucasny vyzkum se soustfedi nejen
na rozvoj produkénich (bio)technologii alternativnich proteinli, ale samoziejmé i na
optimalizaci jejich funk¢nich vlastnosti a v neposledni fad¢ hodnoceni nutri¢nich benefit, ale
i limitujicich aspektl. Specialni pozornost bude vé€novéana problematice rostlinnych proteind.
Vedle "tradicnich” zdroju, jako jsou sdja, pSenice, kukufice ¢i hrach mé zajimavy potencial
i fada dal$ich plodin jako je jeCmen, len, quinoa, ¢ocka, fazole, slunecnice, cizrna, ¢irok apod.
Z pohledu dostupnych surovin v CR, se vyzkum VSCHT v ramci projektu COST CA22161
FLAVOURsome v poslednich letech zamétil na mozné vyuziti meziproduktd zpracovani
olejnin (vylisky, extrak¢éni Sroty) pro vyrobu bilkovinnych koncentratti. Studovan je predevsim
prenos nékterych sekundarnich metaboliti zodpovédnych za jejich nezddouci senzorické
vlastnosti (off-flavour), jak za nepfijemné pachy, tak i hotkou ¢i adstringentni chut’ (zde jde
vesmes o polyfenoly), které mohou byt pfi¢inou odmitani produktii na bazi rostlinnych proteinii
konzumenty. Studie upozoriiuje i na rizika pfenosu nckterych mykotoxind ¢i pesticidii do
bilkovinnych koncentrati a akcentuje tak potfebu kontroly vychozi suroviny a optimalizaci
mitigacnich technologii pro vyrobu jinak vysoce perspektivnich produkti.

Pro zajisténi potravinové bezpecnosti uprostied ubyvajicich piirodnich zdroji byly jako
udrzitelné feSeni navrzeny alternativni proteiny (AP). Adopce a spotifeba AP vSak ziistavaji
omezené. Tento piehled si klade za cil ponofit se do nejnovéjsiho pokroku (podle pokyni
PRISMA) v oblasti vyuZiti bilkovin z alternativnich zdrojl, zejména se zaméfenim na jejich
efektivni zaclenéni do potravindiskych produkti. Nase zjisténi ukazuji, ze hmyzi proteiny
mohou zlepsit profily aminokyselin v pekatskych vyrobcich. Akceptace ze strany spotiebitelil
vsak zlstava nizka kvili kulturnim pfedsudktim, pti¢emz optimalnich senzorickych vysledka
je dosazeno pii niz8ich urovnich substituce (5—10 %). Houbové proteiny, pokud jsou zaclenény
do masovych analogli a pekarenskych vyrobkti, zvySuji nutricni hodnotu a nabizeji ptiznivé
senzorické vlastnosti, diky ¢emuz jsou zivotaschopnou ndhradou v masnych vyrobcich.
Rostlinné proteiny, jako jsou hrachové a sojové proteiny, zvySuji vldkninu a antioxidanty
a zlepSuji texturu v masovych alternativach, i kdyZ jsou nutné Gpravy sloZeni, aby se splnila
o¢ekavani spotiebitelti ohledné chuti a celkového zazitku. Mikrotasy nabizeji jedine¢né vyhody
pro pekatské, cukrarské a mlé€né vyrobky tim, Ze podporuji rast bilkovin, mastnych kyselin
a probiotik pfi zachovani senzorické ptijatelnosti. Na zaver tato studie zdiraziuje, Ze ucinné
zaClenéni AP do potravindiskych produkti mulze pomoci pifi vyvoji zdravejSich
a udrziteln¢jSich diet. To znamen4, Ze Gspéch piijeti AP bude zaviset na neustalych inovacich
ve formulaci a vzdélavani spotiebiteld.

Podekovani: Tento vystup vznikl v ramci projektu Komplexni laboratorni strategie pro identifikaci druhit hmyzu urceného

k lidské spotrebé a produkci zpracované Zivocisné bilkoviny, autentikace potravin na jeho bazi, financovaného MZe,
0K23020101.

Alternative proteins: current challenges for science and practice

The demand on alternative proteins is largely driven by the urgent need to ensure food security in a situation of gradually
diminishing natural resources and a growing world population. Currently, various protein sources are used, including plants,
algae, microorganisms, insects, and products of fermentation processes/cell cultivation. Current research focuses not only on
the development of production (bio)technologies of alternative proteins, but also, of course, on the optimization of their
functional properties and, last but not least, the assessment of nutritional benefits as well as limiting aspects. Special attention
will be paid to the issue of plant proteins. In addition to 'traditional' sources such as soybean, wheat, corn or peas, a number
of other crops such as barley, flax, quinoa, lentils, beans, sunflower, chickpea, sorghum etc. have interesting potential. From
the perspective of available raw materials in the Czech Republic, research at the University of Chemistry and Technology,
Prague, within the COST CA22161 FLAVOURsome project has focused in recent years on the possible use of intermediate
products of oilseed processing (oilcakes, extraction scraps) for the production of protein concentrates. The transfer of some
secondary metabolites responsible for their undesirable sensory properties (off-flavor), both unpleasant odors and bitter or
astringent taste (these are mostly polyphenols), which may be the cause of consumer rejection of plant protein-based products,
is primarily studied. The study also highlights the risks of transferring certain mycotoxins or pesticides into protein
concentrates, emphasizing the need to control the starting material and optimize mitigation technologies for the production of
otherwise highly promising products.

To ensure food security in the midst of dwindling natural resources, alternative proteins (APs) have been proposed as
a sustainable solution. However, the adoption and consumption of APs remain limited. This review aims to delve into the latest



progress (following PRISMA guidelines) in the utilization of proteins from alternative sources, particularly focusing on their
effective incorporation into food products. Our findings indicate that insect proteins can improve the amino acid profiles
of bakery products. However, consumer acceptance remains low due to cultural preconception, with optimal sensory results
achieved at lower substitution levels (5—-10%). Mushroom proteins, when incorporated into meat analogues and bakery
products, increase the nutritional value and offer favorable sensory properties, making them a viable replacement in meat
products. Plant-based proteins such as pea and soy proteins increase fiber and antioxidants and improve texture in meat
alternatives, although formulation adjustments are required to meet consumer expectations for taste and overall experience.
Microalgae offer unique benefits for bakery, confectionery and dairy products by promoting the increase in proteins, fatty acids
and probiotics while maintaining sensory acceptability. In conclusion, this study highlights that effective incorporation of APs
into food products can help develop healthier and more sustainable diets. This means that the success of AP acceptance will
depend on continued innovation in formulation and consumer education.

Acknowledgment: This output is part of the project The comprehensive laboratory strategy for identification of insect species
intended for human consumption and the production of processed animal protein, authentication of insect-based foods,
supported by MZe, QK23020101.

L4 Potraviny, vyZiva a zdravi. 80 let Spole¢nosti pro vyZivu
Tlaskal P.
Spolecnost pro vyzivu, FN Motol

Jiz v davné historii lidé zjistovali, ze konzumace potravy ovlivituje stav zdravi. Od 18. stoleti
bylo postupné definovéano i chemické slozeni potravin a jejich ti¢inek na metabolické procesy
organismu. V soucasnosti vime, Ze nejen nedostatecny, ale i nadbytecny pfijem nékterych zivin
v ramci vyzivy muze aktivovat rozvoj riznych onemocnéni. Po 2. svétové valce, pred 80 lety,
byla zalozena k zajisténi adekvatni vyzivy obyvatel Spole¢nost pro racionalni vyzivu, pozdéji
pfejmenovand na Spolecnost pro vyzivu (SPV). Podle stanov tato organizace propojuje
odbornou i laickou vefejnost k propagaci a realizaci védeckych poznatkli problematiky lidské
vyzivy. S tim souvisi 1 fada jejich aktivit — pravidelnych konferenci, feSeni grantt,
epidemiologickych studii, Skoleni, vydavani casopisu, odbornych publikaci, ale 1 odbornych
stanovisek a podobné. Na zaklad€ nutri¢nich analyz potravin Spole¢nost pro vyzivu vydala
a dale dle novych odbornych poznatkli upravovala tzv. vyzivova doporuceni pro obyvatelstvo.
Dale iniciovala fadu epidemiologickych studii, které prakticky ve vSech vékovych skupinach
naSich obyvatel analyzovaly nedostatky ve vyzivé a vyustily k praktickym doporucenim.
Podpofila tak napiiklad aktivitu prvnich 1000 dnd Zivota, kdy toto obdobi ma v ramci
nutrigenomiky velky vyznam pro stav zdravi od détstvi do dospélosti. Vysledky studii SPV se
promitaly i do fady dalSich doporuceni a postupii, ale i do legislativy. Nezanedbatelna je
edukacni ¢innost SPV ve zprostfedkovani vymeén mezirezortnich informaci, ale 1 ve vzdélavani
laické vetejnosti.

Food, nutrition and health. 80 years of the Czech Nutrition Society

Already in ancient history, people have discovered that food consumption affects the state of health. Since the 18th century,
the chemical composition of foods and their effect on the metabolic processes of the body have been gradually defined. Today,
we know that not only insufficient, but also excessive intake of ceretain nutrients can activate the development of various
diseases. Aftes World War II , 80 years ago, the Society for Rational Nutrition was founded to ensure adequate nutrition for
the population, later renamed the Society for Nutrition (SPV). According to its statues, this organization connects professionals
and lay public to promote and implement scientific knowledge on the issue of human nutrition. This is also related to a number
of their activities - regular conferences, grant applications, epidemiological studies, training, publishing a magazine,
professional publications, as well as expert opinions, and the like. Based on nutritional analyses of food, the Society for
Nutrition issued and further adjusted the so-called nutrition recommendations for the population according to new expert
knowledge. It also initiated a number of epidemiological studies that analyzed nutritional deficiencies in practically all age
groups of our population and resulted in practical recommendations. For example it supported the aktivity of the first 1000 days
of life, when this period is of great importance for the state of health from childhood to adulthood within the framework of
nutrigenomics. The results of the SPV studies were also reflected in a number of other recommendations and procedures, as
well as in legislation. The educational activity of the SPV in mediating the exchange of interdepartmental information, as well
as in educatin the lay public, is not negligible.



LS Aplikacia nutriéne obohatenych agro-surovin pre produkciu potravin/krmovin
pripravenych pomocou fungalnych polosuchych fermentacii

Certik M. (1), Ciesarova Z. (2), Marcin¢ak S. (3), Klempova T. (1)

(1) Ustav biotechnoldgie, STU v Bratislave
(2) Vyskumny ustav potravinarsky, NPPC v Bratislave
(3) Katedra hygieny, technoldgie a zdravotnej bezpecnosti potravin, UVLF KoSice

Ceredlie a strukoviny st hlavnym potravinovym zdrojom pre l'udstvo. Aj ked’ st bohaté na
proteiny, sacharidy a urc¢ité mikronutrienty, st vsak limitované obsahom niektorych biologicky
aktivnych lipofilnych latok (BALL). Boli popisané rozne stratégie ako agrarne a geneticky
navysit obsah tychto metabolitov v pol'nohospodarskych zdrojoch (napr. techniky génového
inzinierstva a §l'achtenia, muta¢né metody a pod.), aj ked’ bez vyrazného uspechu. Prave preto
sa hladaju nové atraktivne spdsoby zvySenia BALL v agroproduktoch. Jednym z nich st
polosuché fermentacie, pri ktorych vlaknit¢ huby Zygomycetes (Thamnidium sp.,
Cunninghamella sp., Mucor sp., Umbelopsis sp., Mortierella sp.) st schopné efektivne
utilizovat’ a transformovat’ obilniny a strukoviny na fermentované bioprodukty s obsahom
polynenasytenych mastnych kyselin, fungalnych sterolov, karotenoidov, koenzymu Q,
glykolipidov, vlakniny, réznych enzymov a amino polysacharidov. Navyse, tieto huby
Ciastocne hydrolyzuju polyméry v substrate a simultdnne znizuji hladiny potencidlnych
antinutricnych latok v substratoch (napr. kyselina fytova, asparagin ako prekurzor tvorby
akrylamidu pri tepelnej priprave potravin). V zavislosti na fungdlnom kmeni a kultivaénych
podmienkach, bola pripravend rézna Skdla agro fermentovanych produktov obohatenych
o BALL, ktoré boli uspesne aplikované pri priprave ceredlnych vyrobkov (napr. pecivo, chlieb
a cestoviny) a testované ako krmovinarsky doplnok vo vyzive zvierat (hydina a preziivavce).
Takto na mieru pripravené mikrobialne odvodené agro bioprodukty s vylepSenymi nutri¢nymi
a funk¢énymi vlastnostami reprezentuju oCakavané alternativy pripravy novych typov potravin
a krmovin s poZadovanym nutri¢nym dizajnom.

Praca bola financne podporena grantami Slovenskej agentury na podporu vyskumu a vyvoja APVV-22-0235 a APVV230169.

Application of nutritionally enriched agro-based food/feed prepared by fungal solid-state fermentation

Cereals and legumes represent a major food supply for humanity. Although they are rich in proteins, carbohydrates and certain
micronutrients, they are deficient in several biologically active lipophilic compounds (BALC). Various strategies on how
to agriculturally and genetically enhance the content of these metabolites in agro-based sources have been described (e.g. gene
engineering and breeding techniques, mutation methods, etc.), although without considerable success. Therefore, another
attractive possibility for improving the content of BALC in agro-products is based on fermentation approaches. From this point
of view, attention has been paid to the development of solid-state fermentation processes in which Zygomycetous filamentous
fungi (Thamnidium sp., Cunninghamella sp., Mucor sp., Umbelopsis sp., Mortierella sp.) are able to effectively utilize and
transform cereals and legumes into fermented bioproducts containing polyunsaturated fatty acids, fungal sterols, carotenoids,
coenzyme Q, glycolipids, dietary fibers, various enzymes and amino-polysaccharides. In addition, these fungi partially
hydrolyze substrate biopolymers and simultaneously decrease the levels of potential antinutrient compounds in the substrates
(e. g. phytic acid, asparagine as a precursor of acrylamide formation in heat-processed food products). Depending on the fungal
strain and cultivation conditions, a range of agro-based fermented bioproducts enriched with BALC have been prepared and
successfully employed for making cereal goods (e.g. rolls, bread and pasta) and tested as a feed additive for animal nutrition
(poultry and ruminants). These tailor-made microbial-derived agro-based bioproducts with improved nutritional and functional
properties represent a challenging and potentially rewarding subject for preparation of new types of food/feed with required
nutritional design.

The work was supported by the Slovak Research and Development Agency grants APVV-22-0235 and APVV-23-0169.



L6 Nové trendy ve vyrobé nealkoholickych a nizkoalkoholickych piv
Dostalek P.
Ustav biotechnologie, VSCHT Praha

V soudasné dobé existuje jen jeden rostouci segment vyroby piva v CR, a to je vyroba
nealkoholickych piv (obsah alkoholu mensi nez 0,5 % objemovych). Uroven vyroby je na
hranici 1,5 mil. hl a ro¢ni nartist predstavuje cca 10 %. Jestlize diive se konzumace
nealkoholického piva spojovala s nahradou piv obsahujicich alkohol a byly k tomu diivody
nabozenské nebo zdravotni, dnes nealkoholicka piva predstavuji prakticky svébytny segment
nealkoholickych napoji. U velkych producentii pievladda vyroba nealkoholickych radlert
azacina 1 vyroba piv s obsahem alkoholu 0,0 %. ProtoZe jsou konzumenty vyhledavéana piva
z minipivovari, je znac¢ny tlak na minipivovary vyrabét i nealkoholicka piva, hlavné kvuli
rozmanitosti své nabidky. Pro minipivovary je tedy Zadouci zatadit tato piva do své nabidky.
Fyzikélni metody vyroby nealkoholicky piv se nejevi jako vhodné, kvuli své finan¢ni
a prostorové ndro€nosti na specidlni zatfizeni. Naproti tomu biologické metody nevyzaduji
zadné specialni zafizeni. Téméf vyhradné se k vyrob¢ nealkoholickych piv pouzivaji kvasinky,
které nejsou schopné zkvaSovat maltézu a maji zvySenou produkci aromatickych latek
aorganickych kyselin. Kazdé nealkoholické pivo musi byt pochopitelné kvili trvanlivosti
pasterované.

New trends in the production of non-alcoholic and low-alcoholic beers

Currently, there is only one growing segment of beer production in the Czech Republic, and that is the production of non-
alcoholic beers (alcohol content less than 0.5% by volume). The production level is 1.5 million hectolitres and the annual
growth is about 10%. While in the past the consumption of non-alcoholic beers was linked to the replacement of alcoholic
beers and for religious or health reasons, today non-alcoholic beers represent a practically separate segment of soft drinks.
The production of alcohol-free beers is predominant among large producers, and the production of 0.0% alcohol beers is also
beginning. As consumers demand beers from microbreweries, there is considerable pressure on microbreweries to also produce
non-alcoholic beers, mainly because of the diversity of their range. It is therefore desirable for microbreweries to include these
beers in their range. Physical methods for the production of non-alcoholic beers do not seem to be suitable because
of the financial and space requirements for special equipment. Biological methods, on the other hand, do not require any special
equipment. Almost all non-alcoholic beers are produced using yeasts that are unable to ferment maltose and have an increased
production of aromatics and organic acids. Of course, any alcohol-free beer must be pasteurised to extend its shelf life.

L7 Soucasné trendy v analyze potravin z pohledu CTL
Mazag J., Stovéikova K., Camrové A.
Celn¢ technicka laboratof, Generalni feditelstvi cel

Celné technicka laboratot (CTL) Generdlniho teditelstvi cel provadi laboratorni zkoumani
aanalyzu vzorkl souvisejici s fiskdlni a nefiskdlni problematikou. V oblasti fiskalni
problematiky se jednd zejména o kontrolu vyrobkl podléhajicich spotfebni dani, tedy
alkoholickych napojl, tabdku a tabakovych vyrobkil, nebo kontrolu spravnosti sazebniho
zatazeni vyrobku. V nefiskdlni problematice se jednd o kontroly za ucelem ochrany
bezpe€nosti, zdravi a Zivotniho prostiedi, kam spadd napiiklad analyza omamnych
apsychotropnich latek, jinych zakazanych latek a prekurzorti. K analyzam CTL vyuziva
sofistikovanych analytickych metod v zavislosti na dané problematice. S ohledem na nové
trendy a s tim spojené zmény v legislativé je CTL nucena rychle reagovat na tyto zmény
a ptipadné zavadéet nové postupy vhodné pro méteni. Piedndska bude zamétena na predstaveni
vzorkl potravin a dalSich vyrobkd, které jsou urceny k lidskému uZzivani a které se v poslednich
letech v CTL objevuji.



Current trends in food analysis from the perspective of CTL

The Customs Technical Laboratory (CTL) of the General Directorate of Customs carries out laboratory testing and analysis
of samples related to both fiscal and non-fiscal matters. In the area of fiscal matters, this mainly involves the inspection of
products subject to excise duty, such as alcoholic beverages, tobacco, and tobacco products, or the verification of correct tariff
classification of goods. In terms of non-fiscal matters, the laboratory conducts checks to protect safety, health, and
the environment. This includes, for example, the analysis of narcotic and psychotropic substances, other prohibited substances,
and precursors. For its analyses, the CTL uses sophisticated analytical methods depending on the issue being examined. Due
to new trends and related legislative changes, the CTL must react quickly and, when necessary, introduce new procedures
suitable for measurement. The lecture will focus on presenting samples of food and other products intended for human use that
have appeared in the CTL in recent years.

L8 Hmyz jako potravina a krmivo: Od historie k budoucim vyzvam a moZnostem
vyuziti

Koufimska L.
Katedra mikrobiologie, vyZivy a dietetiky, CZU v Praze

Jedly hmyz ptedstavuje perspektivni alternativu, kterd nabizi vysokou nutri¢ni hodnotu, nizkou
ekologickou stopu a efektivni konverzi organickych zbytkd na hodnotné bilkoviny. Evropska
legislativa umoznuje konzumaci vybranych druhti hmyzu. Podle nafizeni Evropského
parlamentu a Rady (EU) 2015/2283, jsou jedly hmyz a vyrobky z jedlého hmyzu definovany
jako nova potravina, protoZze nebyly soucasti tradi¢niho jidelnicku obyvatel EU pted
15.5.1997. Mezi povolené druhy hmyzu uréené ke konzumaci patii larvy potemnika moucného
(Tenebrio molitor), sarance stéhovava (Locusta migratoria), cvréek domaci (Acheta
domesticus) a larvy potemnika stajového (Alphitobius diaperinus). Ptijeti hmyzu jako potraviny
je v8ak v zapadnich zemich stale omezené kvili kulturnim a psychologickym bariéram, pfi¢emz
vyssi akceptace je u produkti se skrytou formou hmyzu, napiiklad v mouckach ci
extrudovanych vyrobcich. Natizenimi komise (EU) 2017/893 a 2021/1925 je definovano, jaké
druhy hmyzu je moZno pouzivat jako krmivo. Jsou to moucha branénka (Hermetia illucens),
moucha domaci (Musca domestica), potemnik moucny (7. molitor), potemnik stdjovy
(A. diaperinus), cvréek domdaci (4. domesticus), cvréek kratkokiidly (Gryllodes sigillatus),
cvréek bandnovy (Gryllus assimilis) a bourec morusovy (Bombyx mori).

Kromé nutri¢niho pfinosu hmyzu jako potraviny se intenzivné zkouma jeho vyZzivova hodnota
jako krmiva pro hospodaiska zvifata a téZ moznost vyuZiti organickych agro-potravinarskych
vedlejsSich produktii v chovu hmyzu. Dulezitym vedlejSim produktem hmyzi produkce je také
tzv. "frass", ktery se ukazuje jako efektivni organické hnojivo s potencialnim pozitivnim vlivem
na rust rostlin. PrestoZe jedly hmyz nabizi mnoho environmentalnich inutricnich vyhod, je
zapotiebi dal$iho vyzkumu zaméfeného na bezpecnost, optimalizaci chovu a zlepSeni
senzorickych vlastnosti hmyzich produkti pro zvySeni jejich piijeti spotiebiteli.

Podékovani: Podporeno projekty MSMT METROFOOD-CZ, ¢ LM2023064 a NAZV ¢.: QK23020101.

Insects as food and feed: From history to future challenges and possibilities of use

Edible insects represent a promising alternative that offers high nutritional value, a low ecological footprint, and efficient
conversion of organic waste into valuable protein. European legislation permits the consumption of selected insect species.
According to Regulation (EU) 2015/2283 of the European Parliament and of the Council, edible insects and products derived
from them are classified as novel foods, as they were not part of the traditional diet of EU citizens before May 15, 1997.
Approved insect species for human consumption include the larvae of the yellow mealworm (Tenebrio molitor), the migratory
locust (Locusta migratoria), the house cricket (Acheta domesticus), and the larvae of the lesser mealworm (Alphitobius
diaperinus). However, the acceptance of insects as food in Western countries remains limited due to cultural and psychological
barriers, with higher acceptance seen in products containing insects in a hidden form, such as insect meal or extruded products.
Commission Regulations (EU) 2017/893 and 2021/1925 define which insect species may be used as animal feed. These include
the black soldier fly (Hermetia illucens), the common housefly (Musca domestica), the yellow mealworm (7. molitor), the
lesser mealworm (4. diaperinus), the house cricket (4. domesticus), the tropical house cricket (Gryllodes sigillatus), the
Jamaican field cricket (Gryllus assimilis), and the silkworm (Bombyx mori).
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In addition to the nutritional benefits of insects as food, their value as feed for livestock is being intensively researched, as well
as the potential to utilize organic agri-food by-products in insect farming. An important by-product of insect production is so-
called frass, which has shown potential as an effective organic fertilizer with positive effects on plant growth.

Although edible insects offer many environmental and nutritional advantages, further research is needed to ensure safety,
optimize farming practices, and improve the sensory properties of insect-based products to increase consumer acceptance.

Acknowledgment: This output is part of the project The comprehensive laboratory strategy for identification of insect species
intended for human consumption and the production of processed animal protein, authentication of insect-based foods,
supported by MZe, QK23020101.

Pondéli 19. 5. — referaty (ectures)

L9 ZkuSenosti piedniho ¢eského producenta jedlého hmyzu

Papousek 1. (1,2)

(1) PAPEK s.1.0.,
(2) Spolek vyrobci a zpracovateld hmyzu

Jedly hmyz ptedstavuje udrzitelnou alternativu ke konvenénim zdrojim bilkovin a postupné si
nachazi své misto i na ¢eském trhu. PfednaSka nabidne autenticky pohled do praxe jednoho
zprakopniktl tohoto odvétvi v Ceské republice. Ugastnici se dozvédi o technologickych
ilegislativnich vyzvach spojenych s chovem a zpracovanim jedlého hmyzu, o praktickych
zkusenostech s budovanim znacky v netradi¢nim segmentu v chovatelském a potravinatského
primyslu. Prezentace bude doplnéna konkrétnimi ptiklady z praxe, véetné uspécht i slepych
uli¢ek, a zaméfi se na to, jak se Cesky producent dokézal prosadit v tomto dynamickém a stale
se vyvijejicim oboru.

Podekovani: Tento vystup vznikl v ramci projektu Komplexni laboratorni strategie pro identifikaci druhit hmyzu uréeného

k lidské spotrebé a produkci zpracované Zivocisné bilkoviny, autentikace potravin na jeho bazi, financovaného MZe,
0K23020101.

The experience of the leading Czech producer of edible insects

Edible insects represent a sustainable alternative to conventional protein sources and are gradually finding their place on the
Czech market. The lecture will offer an authentic insight into the practice of one of the pioneers of this industry in the Czech
Republic. Participants will learn about the technological and legislative challenges associated with the breeding and processing
of edible insects, as well as practical experiences with building a brand in a non-traditional segment of the livestock and food
industry. The presentation will be supplemented with concrete examples from practice, including successes and dead ends, and
will focus on how the Czech producer managed to establish himself in this dynamic and ever-evolving industry.

Acknowledgment: This output is part of the project The comprehensive laboratory strategy for identification of insect species
intended for human consumption and the production of processed animal protein, authentication of insect-based foods,
supported by MZe, QK23020101.

L10 Vyuziti metabolomiky jako nastroje pro autentikaci jedlého hmyzu

Sebelova K. (1), Pospisil O. (1), Kopecka A. (2), Kulma M. (3), Koufimska L. (2),
HajslovalJ. (1)

(1) Ustav analyzy potravin a vyzivy, VSCHT Praha

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

Jedly hmyz, reprezentujici alternativni zdroj zivocisnych bilkovin a dalSich nutrientli, je na
evropském i ¢eském trhu jiz k dispozici v mnoha formach. Je mozné se setkat s celym susenym
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hmyzem (nejcastéji jde o cvrcka domaciho a potemnika mouc¢ného), ale 1 s vyrobky, kde hmyzi
slozka predstavuje jen jednotky procent celkového produktu. Validované metody, které by
umoznily ovéieni pouziti deklarovaného druhu hmyzu, nejsou zatim k dispozici. Tato studie se
zaméfila na metabolomiku jako jednu z moznych strategii autentikace jedlého hmyzu a hmyzich
produktd. Analyzovano bylo celkem 10 druht hmyzu, z toho 4 druhy jsou jiz povoleny pro
pouziti v potravinafstvi. Vzorky byly odchovéany za riznych podminek a usmrceny dvéma
zpusoby (mrazem nebo varem). Polarni a nepolarni extrakty byly analyzovany technikou
UHPLC-HRMS/MS s naslednou multivariacni analyzou dat. Ziskana data umoznila rozliSeni
jednotlivych druhii a vybér diskriminacnich markert, které byly pouzity pro zalozeni databéaze
a nasledny cileny screening v redlnych vyrobcich dostupnych na trhu. Tim byla otestovana
aplikovatelnost téchto markerti v praxi. Metabolomicky pfistup navic umoznil detekci latek
souvisejicich se zpiisobem usmrceni a dalSich, neo¢ekavanych, latek — napt. glykoalkaloidd,
které souvisi se slozenim krmnych substratl a maji vliv na kvalitu vysledného produktu.
Vysledky studie umozni zavedeni vhodnych metodik autentikace jedlého hmyzu a hmyzich
vyrobki a pomohou s optimalizaci chovnych postupti tak, aby byla zajiS§téna bezpecnost
a kvalita vyslednych produktt.

Podeékovani: Tento vystup vznikl v ramci projektu Komplexni laboratorni strategie pro identifikaci druhii hmyzu urceného

klidské spotrebé a produkci zpracované Zivocisné bilkoviny, autentikace potravin na jeho bazi, financovaného MZe,
0K23020101.

The use of metabolomics as a tool for authenticating edible insects

Edible insects, representing an alternative source of animal proteins and other nutrients, are already available on both
the European and Czech markets in various forms. They can be found as whole dried insects (most commonly the house cricket
and the yellow mealworm) as well as in products where the insect component constitutes only a small percentage of the total
product. Validated methods for verifying the declared insect species used are not yet available. This study focused
on metabolomics as a potential strategy for authenticating edible insects and insect-based products. A total of 10 insect species
were analyzed, four of which are already approved for use in the food industry. The samples were reared under different
conditions and killed using two methods (freezing or boiling). Polar and non-polar extracts were analyzed using
UHPLCHRMS/MS, followed by multivariate data analysis. The obtained data enabled differentiation of individual species and
selection of discriminatory markers, which were used to establish a database and conduct targeted screening of real market
products. This tested the applicability of these markers in practice. Moreover, the metabolomic approach allowed for
the detection of compounds related to the method of killing, as well as unexpected substances—such as glycoalkaloids, which
are linked to the composition of feeding substrates and influence the quality of the final product. The study's findings will
facilitate the implementation of suitable authentication methodologies for edible insects and insect-based products, helping
to optimize farming procedures to ensure the safety and quality of the final products.

Acknowledgment: This output is part of the project The comprehensive laboratory strategy for identification of insect species
intended for human consumption and the production of processed animal protein, authentication of insect-based foods,
supported by MZe, QK23020101.

L11 Vyvoj molekularné-genetickych metod pro identifikaci jedlého hmyzu
v potravinach

Vasek J. (1), Vejl P. (1), Zdeiikova K. (2), Cermakova A. (1), Cermakova E. (2, 3),
Cilova D. (1), Melounova M. (1), Koufimska L. (1), Sebelova K. (2), Hajslova J. (2)

(1) Katedra mikrobiologie, vyZzivy a dietetiky, CZU v Praze
(2) Ustav analyzy potravin a vyzivy, VSCHT Praha
(3) Odbor potravinatstvi, CARC

Jedly hmyz, ktery je v ramci EU legislativné povaZovan za tzv. ,,novou potravinu®, pfedstavuje
potencialné vyznamny zdroj bilkovin a dalSich latek. Jako u kazdé jiné potraviny je vSak
nezbytné zavedeni vhodnych detek¢nich metod, které umozni orgdntim statni spravy provadéet
autentizaci a kontrolu kvality potravin obsahujicich hmyz. Pro identifikaci jednotlivych druhi
hmyzu je vyvijeno n€kolik molekuldrné-genetickych metod liSicich se svymi naroky na cas,
finance a zpracovani dat. Pro t€ely rychlé a jednoduché detekce vybranych druhti hmyzu bylo
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navrzeno 5 markerovacich systémii zalozenych na multiplex PCR. Prvni markerovaci systém
umoznuje uréit 3 druhy potemnika (7enebrio molitor, Alphitobius diaperinus a Zophobas
atratus), druhy odlisi cvr¢ka Gryllus locorojo (chybné znaleny jako Gryllus assimilis)
a Gryllodes sigillatus, tieti slouzi k detekci dalSich dvou druhii cvrékl (Acheta domesticus,
Gryllus bimaculatus) a branénky (Hermetia illucens), ¢tvrty lze vyuzit k detekci a odliseni
sarancat (Locusta migratoria, Schistocerca gregaria) a posledni rozlisi 3 druhy §vabu (Blabtica
dubia, Blaberus discoidalis a Shelfordella tartara). Vyhodou téchto systémi je casova
a financni nendro¢nost a moznost pfizpisobeni metody detekce dle moznosti konkrétni
laboratofe. Zaroven nabizi jednoznacnou a jednoduchou interpretaci vysledkd. Velkou
nevyhodou je identifikace pouze dopiedu definovanych druhti hmyzu, kterda muize byt
v budoucnu piekonana technikami masivniho paralelniho sekvenovani (MPS). Proto byly MPS
technologii od firmy Illumina sekvenovany 4 vybrané markery u 24 laboratorné pfipravenych
vzorki potravin obsahujicich celkem 17 riznych druhtt hmyzu. Nasledné konfirmatorni analyza
proti lokalni databazi s referen¢nimi sekvencemi testovanych druhii potvrdila schopnost odlisit
jednotlivé druhy hmyzu i1 ve vicedruhovych smésich.

Podékovdni: Tento vyzkum byl financné podporen grantovym projektem ¢. QK23020101 MZe CR.

Development of molecular-genetics methods for identification of insect in food

Insect species intended for human consumption, classified as ,,Novel Food“ in EU legislation frame, represents interesting
source of proteins (and other substances) eventually. Similarly to other food products, implementation of suitable detection
methods for food authentication and control by public authorities is necessary. Currently, several molecular-genetic methods
with various time, finance and data analysis requirements are being developed. It was designed five marker systems based
on multiplex PCR for fast and simple detection of selected insect species. The first system is capable to identify three
Tenebrionidae species (Tenebrio molitor, Alphitobius diaperinus and Zophobas atratus, respectively), the second system
distinguishes between cricket Gryllus locorojo (mislabeled as Gryllus assimilis) and Gryllodes sigillatus species, the third one
is suitable for the detection of other two cricket species (Acheta domesticus and Gryllus bimaculatus) and black soldier fly
(Hermetia illucens), penultimate system can distinguish and identify grasshoppers (Locusta migratoria and Schistocerca
gregaria) and the last one identifies three roaches species (Blabtica dubia, Blaberus discoidalis and Shelfordella tartara,
respectively). This approach has its own strengths and weaknesses. Great advantage is low time and finance requirements and
flexibility of detection method of choice with regards to capabilities of different laboratories. Moreover, it offers clear and
simple interpretation of results. On the other way, the great weakness is the ability to identify only species known in advance.
This weakness could be surpassed by the massive parallel sequencing (MPS) techniques in the near future. This is the reason
why four selected markers for 24 laboratory prepared samples containing 17 insect species altogether were sequenced by MPS
technique from the Illumina company. Following confirmatory analysis against local database with reference sequences
of'tested species confirmed MPS ability to properly identify insect species even in multi-species samples.

Acknowledgment: The research was funded by the Ministry of Agriculture of the Czech Republic (0K23020101).
L12 Proteomicka identifikace hmyzu v potravinach pomoci LC-timsTOF
Tamova G. (1), Hajslova J. (2), Koufimska L. (3), Kuckova S. (1)

(1) Ustav biochemie a mikrobiologie, VSCHT Praha
(2) Ustav analyzy potravin a vyzivy, VSCHT Praha
(3) Katedra mikrobiologie, vyzivy a dietetiky, CZU v Praze

Spotieba jedlého hmyzu rychle nartsta v dsledku rostouci poptavky po alternativnich zdrojich
kvalitnich bilkovin. V EU je hmyz klasifikovan jako novel food a podléha tak piisné regulaci,
coz s sebou pifindsi zvySené riziko podvodu ohrozujicich spotiebitele, napiiklad vyskytem
alergenti. Detekce hmyzu ve zpracovanych potravinidch je naro¢nd kvuli degradaci DNA,
a proto se jako perspektivni feSeni jevi proteomika, kterd ma potencidl stat se standardem pro
zajisténi bezpecnosti t€chto potravin a souladu s predpisy.

V této praci se zabyvame zcela novym pfistupem k identifikaci deseti druht hmyzu
v potravinach deklarujicich obsah jedlého hmyzu, a to pomoci kapalinové chromatografie
spojené¢ s hmotnostni spektrometrii timsTOF (trapped ion mobility spectrometry — time of

10



flight). Pro pouziti v potravinach urcenych k lidské konzumaci byly dosud schvaleny Ctyfi
druhy hmyzu: larvy Alphitobius diaperinus (potemnik stajovy), Acheta domesticus (cvréek
domaci), Locusta migratoria (saranCe st€¢hovava) a larvy Tenebrio molitor (potemnika
mouéného). Sest dal§ich druhii, které nejsou na seznamu novych potravin, se vyuziva jako
krmivo pro zajmové chovy nebo jako schvalené krmivo pro nékterd hospodarska zvirata. Mezi
n¢ patii napt.. Blaptica dubia (Svab argentinsky), Gryllus assimilis (cvréek bananovy),
Hermetia illucens (moucha branénka) a Zophobas morio (potemnik brazilsky).

Pomoci databazového systému PostgreSQL, ke kterému se pristupovalo pomoci open-source
nastroje pgAdmin 4, byly unikatnim postupem nalezeny potencidlné¢ charakteristické
aminokyselinové sekvence pro 10 referencnich druhti hmyzu na zaklad¢ jejich proteomut
ziskanych v proteomickych databazich (napt. NCBI). Tyto sekvence byly nasledn¢ pouzity pro
ovéfeni pritomnosti a uréeni druhu hmyzu nachdzejiciho se ve vybranych potravindch.
Prezentovany postup pfedstavuje inovativni smér v aplikaci proteomickych technik pro
monitorovani kvality potravin a posileni systému zajisténi jejich bezpecnosti.

Podekovani: Tento vystup vznikl v ramci projektu Komplexni laboratorni strategie pro identifikaci druhit hmyzu urceného

klidské spotrebé a produkci zpracované Zivocisné bilkoviny, autentikace potravin na jeho bazi, financovaného MZe,
0K23020101.

Proteomic identification of insect species in food using LC-timsTOF

The consumption of edible insects is rapidly increasing due to the growing demand for alternative sources of high-quality
protein. In the European Union, insects are classified as novel food and are therefore subject to strict regulations, which
increases the risk of fraud that could endanger consumers - such as the presence of allergens. Detecting insects in processed
foods is challenging due to DNA degradation, making proteomics a promising alternative with the potential to become
a standard tool for ensuring food safety and regulatory compliance.

In this study, we present a completely novel approach for identifying ten insect species in food products labeled as containing
edible insects, using liquid chromatography coupled with timsTOF mass spectrometry (trapped ion mobility spectrometry —
time of flight). To date, four insect species have been approved for use in foods intended for human consumption: larvae of
Alphitobius diaperinus (lesser mealworm), Acheta domesticus (house cricket), Locusta migratoria (migratory locust), and
larvae of Tenebrio molitor (yellow mealworm). Six additional species, not listed as novel foods, are used as feed for pets or
have been approved as feed for certain farm animals. These include, for example: Blaptica dubia (Argentinian wood roach),
Gryllus assimilis (Jamaican field cricket), Hermetia illucens (black soldier fly), and Zophobas morio (superworm).

Using a PostgreSQL database accessed through the open-source tool pgAdmin 4, we developed a unique method to identify
potentially characteristic amino acid sequences for 10 reference insect species, based on their proteomes retrieved from
proteomic databases (e.g., NCBI). These sequences were subsequently used to verify the presence and determine the species
of insects found in selected food products. The presented method represents an innovative direction in the application of
proteomic techniques for monitoring food quality and enhancing food safety systems.

Acknowledgment: This output is part of the project The comprehensive laboratory strategy for identification of insect species
intended for human consumption and the production of processed animal protein, authentication of insect-based foods,
supported by MZe, QK23020101.

L13 Vliv usmrceni hmyzu na metabolom larev potemnika mouéného (7. molitor)

Pospisil O. (1), Sebelova K. (1), Benes F. (1), Kopecka A. (2), Kulma M. (3), Koufimska L. (2),
Hajslova J. (1)

(1) Ustav analyza potravin a vyzivy, VSCHT Praha
(2) Katedra mikrobiologie, vyzivy a dietetiky, CZU v Praze
(3) Katedra zoologie a rybatstvi, CZU v Praze

Spravna chovatelska praxe 1 vhodné krmivo jsou nesporné dulezitymi faktory, které ovliviiuji
kvalitu odchovaného jedlého hmyzu. Casto ale byva podcenovana skuteénost, Ze i zptisob jeho
usmrceni rovn€z ovlivituje findlni sloZeni a nutricni jakost jedlého hmyzu. Pfedmétem této
studie bylo kritické zhodnoceni vlivu alternativnich ptistupt usmrceni (20 min ve vrouci vodni
lazni nebo zmrazeni na -18 °C) na spektrum metabolitl (molekul do cca 1200 Da) v ziskaném
produktu. Lyofilizované vzorky, v prvnim piipad€ i se slozkami vyluhu ziskaného pfi usmrceni
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varem, byly vySetieny pomoci necilového screeningu (fingerprintingu) za vyuziti ultra
vysokoucinné kapalinové chromatografie ve spojeni s vysokorozliSovaci tandemovou
hmotnostni spektrometrii (U-HPLC-HRMS/MS). Pro vyhodnoceni byly zatfazeny pokrocilé
statistické metody véetné vicerozmérnych statistickych metod.

Ze ziskanych dat vyplyva, ze vzorky hmyzu usmrcené zmrazenim obsahovaly vice polarnich
metabolitli ve srovnani se vzorky usmrcenymi varem, nebot urcity podil té€chto sloucenin ptesel
do varné 1azn€. Jednalo se predevsim o aminokyseliny, kratké peptidy ¢i fenolické slouceniny.
Napt. obsah latky predbézné identifikované jako 2-acetamido-3-(4methoxyfenyl)propionova
kyselina byl vyznamné vyssi u hmyzu usmrceného mrazem nez u vzork usmrcenych varem.
Provedené analyzy potvrdily transfer z biomasy hmyzu do varné 1azné. Ztrata polarnich latek,
vedla u varem usmrcené¢ho hmyzu k nartistu relativniho zastoupeni triacylglycerolti a dalSich
lipofilnich latek. Vysledky studie mohou piispét k optimalizaci zpracovani jedlého hmyzu pro
potravinaiské ucely.

Podékovani: Tento vystup vznikl v ramci projektu Komplexni laboratorni strategie pro identifikaci druhii hmyzu urceného

klidské spotiebé a produkci zpracované Zivocisné bilkoviny, autentikace potravin na jeho bazi, financovaného MZe,
0K23020101.

Impact of the killing method on the metabolome of the yellow mealworm (7. molitor)

Good farming practices and suitable feed are undeniably important factors that influence the quality of the edible insects.
However, it is often underestimated that the method of killing also influences the final composition and nutritional quality
ofthe edible insects. The aim of this study was to critically evaluate the effect of alternative killing approaches (20 min
in boiling water or freezing to -18 °C) on the spectrum of metabolites (molecules up to 1200 Da) in the final product.
Lyophilized samples, including insect broth obtained by boiling insects, were examined by untargeted screening
(fingerprinting) using ultra-high performance liquid chromatography coupled with high-resolution tandem mass spectrometry
(U-HPLC-HRMS/MS). Advanced statistical methods including multivariate statistical methods were included for evaluation.
The data showed that insect samples killed by freezing contained more polar metabolites compared to those killed by boiling,
because some of these compounds were transferred to the broth. These were mainly amino acids, short peptides or phenolic
compounds. For example, the content of the compound tentatively identified as 2-acetamido-3-(4-methoxyphenyl)propionic
acid was significantly higher in the freeze-killed insects than in the boiling-killed samples. The analyses confirmed the transfer
from the insect biomass to the boiling bath. The loss of polar compounds, led to an increase in the relative abundance
of triacylglycerols and other lipophilic compounds in the boiled insects. The results of the study may contribute to optimizing
the processing of edible insects for food purposes.

Acknowledgment: This output is part of the project The comprehensive laboratory strategy for identification of insect species
intended for human consumption and the production of processed animal protein, authentication of insect-based foods,
supported by MZe, QK23020101.

L14 Ziakladni nutri¢ni hodnoty hmyzu v zavislosti na zpiisobu jeho usmrceni

Kopecka A. (1), Lampova B. (1), Sebelova K. (2), Pospisil O. (2), Kureka M. (3),
Hajslova J. (2), Koutimska L. (1)

(1) Katedra mikrobiologie, vyZivy a dietetiky, CZU v Praze
(2) Ustav analyzy potravin a vyzivy, VSCHT Praha
(3) Katedra zoologie a rybatstvi, CZU v Praze

Nutri¢ni hodnota jedlého hmyzu je ovlivnéna fadou faktord, mezi které patii druh hmyzu,
podminky jeho chovu a metody zpracovani. Jednim z klicovych krokt pfi ptipravé hmyzu pro
potravinaiské ucely je zpisob jeho usmrceni, pficemz bézné pouzivané metody zahrnuji
zmrazeni a spafeni. Cilem této studie bylo zjistit, jak metoda usmrceni, ¢i jiné faktory (druh
hmyzu, producent hmyzu, obdobi sklizn¢ hmyzu) ovliviiuji obsah hrubych bilkovin, tuku,
popelovin a susiny ve sledovanych vzorkdch hmyzu.

Celkem bylo ziskano 83 vzork® 10 druht hmyzu od 13 rGznych chovateld. Byly aplikovany
dvé odlisné metody usmrceni: vafeni ve vodni 14zni po dobu 5 minut a zmrazeni na -18 °C.
Lyofilizované a zhomogenizované vzorky byly néasledné analyzovany metodou dle Soxhleta,
Kjeldahla a gravimetricky po vysuSeni a mineralizaci.
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Vysledky ukazaly, Ze metoda usmrceni neméla statisticky vyznamny vliv na nutri¢ni slozeni
hmyzu (vztazeno na Cerstvou hmotu). Naopak, statisticky vyznamné rozdily byly zjistény
v zavislosti na druhu hmyzu a dodavateli. Post-hoc analyza odhalila, ze u druhu A. domesticus
doslo k rozdiliim v obsahu susiny a tuku v zavislosti na obdobi sklizné. U druhu A. diaperinus
byly rozdily v obsahu susiny, tuku a popelovin v zavislosti na obdobi, zatimco u B. dubia byly
rozdily ve stejnych parametrech, ale v zavislosti na dodavateli. U G. assimiilis byly zjiStény
rozdily v obsahu suSiny a tuku v zévislosti na dodavateli, zatimco u 7. molitor byly rozdily
v susin¢ a bilkovinach podle dodavatele a v obsahu popelovin v zavislosti na obdobi sklizné.
U Z. morio se projevily rozdily v obsahu tuki a bilkovin v zavislosti na obdobi sklizn¢.

Tato studie ukazuje, ze ackoli metoda usmrceni hmyzu nemé zésadni vliv na jeho nutri¢ni
slozeni, vyznamné rozdily mohou byt zpiisobeny faktory, jako jsou druh hmyzu, dodavatel
a obdobi sklizné.

Podeékovani: Tento vystup vznikl v ramci projektu Komplexni laboratorni strategie pro identifikaci druhit hmyzu urceného
klidské spotrebé a produkci zpracované Zivocisné bilkoviny, autentikace potravin na jeho bazi, financovaného MZe,
0K23020101.

The basic nutritional values of insects depending on the method of killing

The nutritional value of edible insects is influenced by a range of factors, including insect species, rearing conditions, and
processing methods. One of the critical steps in preparing insects for food use is the method of killing, with common approaches
including freezing and blanching. The aim of this study was to determine how the killing method, along with other variables
(insect species, supplier, and harvest period), affects the content of crude protein, fat, ash, and dry matter in insect samples.

A total of 83 samples representing 10 insect species from 13 different breeders were collected. Two distinct killing methods
were applied: boiling in a water bath for 5 minutes and freezing at -18 °C. The lyophilized and homogenized samples were
subsequently analyzed using Soxhlet extraction, the Kjeldahl method, and gravimetric analysis after drying and mineralization.

The results indicated that the killing method had no statistically significant effect on the nutritional composition of the insects
(based on fresh weight). In contrast, statistically significant differences were observed depending on the insect species and
supplier. Post-hoc analysis revealed differences in dry matter and fat content in A. domesticus depending on the harvest period.
In A. diaperinus, differences in dry matter, fat, and ash content were associated with the harvest period, while in B. dubia, the
same parameters varied depending on the supplier. For G. assimilis, differences in dry matter and fat were linked to the supplier,
whereas in T. molitor, dry matter and protein content varied by supplier and ash content by harvest period. In Zophobas morio,
differences in fat and protein content were associated with the harvest period.

This study demonstrates that while the method of killing has no major impact on the nutritional composition of edible insect,
significant differences can arise due to species, supplier, and harvest period.

Acknowledgment: This output is part of the project The comprehensive laboratory strategy for identification of insect species
intended for human consumption and the production of processed animal protein, authentication of insect-based foods,
supported by MZe, 0K23020101.
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Kratka sdéleni ( short information)

KS1 Evropsky Inovaéni a Technologicky Institut pro Potraviny (EIT Food) - prileZitosti
pro spolupraci a podporu inovaci

Tomaniova M., Ryslava E.

EIT Food predstavuje nejvétsi a nejaktivnéj§i komunitu na svété, kterd se vénuje inovacim
v oblasti potravin. Usiluje o urychleni pfechodu k potravinovému systému budoucnosti, ktery
nabidne udrzitelné a zdravé potraviny pro vSechny.

EIT Food propojuje vyzkumné a predni védecké instituce s aktivitami start-upti, korporaci,
podnikatell, investorti, spotiebiteld a priimyslu. Jeho cilem je rozvijet dovednosti a podnikéani
v zemédélsko-potravinaiském sektoru, a to véetné vzdélavani. Usiluje o urychleni inovaci,
tvorbu pracovnich mist, posileni podnikatelského prostifedi a zvySeni konkurenceschopnosti
Evropy, se zvlastnim zamétenim na kli¢ové mise EIT Food, (i) Healthier Lives Through Food,
(i) Net Zero Food System, (iii)) Reducing Risk for a Fair and Resilient Food System. Pro
podporu trvalé a udrzitelné transformace potravinového systému spustil EIT Food program
Impact Funding Framework, jehoZ cilem je podpofit ambicidézni, dlouhodobé spoluprace, které
povedou k systémovym zménam piinasejicim prospéch celé spolecnosti.

EIT Food Protein Diversification Think Tank, jako neutralni a nezavisly organ, zapojuje
vSechny zucastnéné strany potravinového systému do strukturované diskuse s cilem
identifikovat mezery, ptrekazky a pfilezitosti. Mezi aktivity think tanku patii také
spoluvytvareni plani zalozenych na dikazech a doporuCovéani opatfeni a politik pro
diverzifikaci bilkovin s cilem podpofit transformaci potravinovych systémii.

EIT Food Hub na Fakult& potravinaiské a biochemické technologie VSCHT Praha zastupuje
EIT Food v Ceské republice; jeho cilem je posilovat mistni inovadni ekosystémy
a implementovat aktivity a portfolio programi 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) - Opportunities for Collaboration and Support
of Innovation

EIT Food is the world's largest and most dynamic community dedicated to food innovation. It accelerates the transformation
towards a future-fit food system that delivers sustainable and healthy food for everyone.

EIT Food creates connections between research and leading scientific institutions and actions, between start-ups and corporates,
between entrepreneurs and investors, between consumers and industry. Its goal is to develop skills and foster entrepreneurship
in the agri-food sector, including education. It aims to accelerate innovation, create jobs, strengthen the business environment,
and enhance Europe's competitiveness, with a special focus on the key missions of EIT Food: (i) Healthier Lives Through
Food, (ii) Net Zero Food System, and (iii) Reducing Risk for a Fair and Resilient Food System. To support the lasting and
sustainable transformation of the food system, EIT Food launched the Impact Funding Framework program, designed to support
ambitious, long-term collaborations that will lead to systemic changes benefiting society as a whole.

EIT Food Protein Diversification Think Tank, as a neutral, independent body, engages all stakeholders of the food system
in structured discussion to identify gaps, barriers, and opportunities as well as co-creates evidence-based roadmaps and
recommends actions and policies for protein diversification to drive the food systems transformation.

EIT Food Hub at the Faculty of Food and Biochemical Technology of UCT Prague 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/

KS2 Invitation to XXII EuroFoodChem, 11-13 June 2025, Bratislava, SK

Ciesarova Z.
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Prezentace firem (svmposium partner presentations)

PF1 Prezentace firmy Profood
Chvilova M.
JEMO TRADING spol. s r.0.

Komer¢ni prezentace ve foyer
Commercial presentation in the foyer

PF2 Prezentace firmy Chromservis
Pilnaj D.
Chromservis s.r.o.

Komer¢ni prezentace ve foyer
Commercial presentation in the foyer

PF3 Prezentace firmy Amtest — Test & Measurements
Kroca J.
Amtest-TM s.r.o.

Komer¢ni prezentace ve foyer
Commercial presentation in the foyer
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Utery 20. 5. — referaty (lectures)

plenarni prednaska (invited lecture)

L15 MoZnosti eliminace kan¢iho pachu ve vepFrovém mase a masnych vyrobcich
Citek J.
Katedra chovu hospodatskych zviiat, CZU v Praze

Soucasna praxe chirurgické kastrace u kaneck je stale castéji podrobovana kritice, primarné
z etickych diivoda souvisejicich s welfare zvifat. Hlavnim problémem spojenym s masem
nekastrovanych samcli prasat je pritomnost kanc¢iho pachu. Ten je primarné zpiisoben
androstenonem a skatolem. Nepiijemné senzorické vlastnosti zpisobené témito latkami
predstavuji vyznamnou piekézku pro akceptaci masa vykrmovanych kaneckt spotiebiteli.
Zatimco skatol je obecné snadno detekovatelny napti¢ populaci konzumentii, vnimavost
k androstenonu vykazuje znacnou variabilitu, pfi¢emz Zeny projevuji typicky vyssi citlivost.
Rovnéz bylo prokazano, ze citlivost a ochota ke konzumaci masa kanecki se vyznamné lisi
mezi jednotlivymi evropskymi zemémi. Kromé¢ samotné koncentrace androstenonu a skatolu
v mase, ovliviluje vniméni kanciho pachu 1 zplisob kulindrni upravy. Riizné metody tepelné
upravy, jako je vafeni, smazeni a grilovani, mohou vést ke zvySenému uvoliiovani tékavych
sloucenin, a tim ovliviiovat vnimani kanc¢iho pachu.

Possibilities of elimination of boar taint in pork and meat products

The current practice of surgical castration in boars is increasingly criticized, primarily for ethical reasons related to animal
welfare. The main issue associated with the meat of uncastrated male pigs is the presence of boar taint. This is caused mainly
by two compounds: androstenone and skatole. The unpleasant sensory properties of these substances represent a significant
barrier to consumer acceptance of boar meat. While skatole is generally easily detectable across the consumer population,
sensitivity to androstenone varies considerably, with women typically exhibiting higher sensitivity. It has also been shown that
sensitivity and willingness to consume boar meat differ significantly among European countries. In addition to the actual
concentration of androstenone and skatole in the meat, the perception of boar taint is also influenced by the method of culinary
preparation. Different cooking methods, such as boiling, frying, and grilling, can lead to increased release of volatile
compounds, thereby affecting the perception of boar taint.

referaty (lectures)

L16 Hodnoceni postupt stanoveni podilu masa v masnych vyrobcich
Sev¢ik R., Befto F., Krajsova P., Hruska F.
Ustav konzervace potravin, VSCHT Praha

Cilem této préce je zhodnoceni stanoveni podilu masa v masnych vyrobcich, mletych masech
a masnych polotovarech pomoci chemickych a genomickych metod. Nejcastéji pouzivanou
chemickou metodou je analyza zaloZend na stanoveni obsahu dusiku pochazejiciho z masa a na
zaklad¢ toho odvozeni obsahu masa. Déle jsou vyuZivany metody zalozend na hodnoceni
obsahu DNA pomoci polymerazové ftetézcové reakce (PCR), kterd umoznuje presnou
identifikaci a kvantifikaci zaloZenou na hodnoceni zastoupeni masa konkrétniho druhu. Obé
metody poskytuji udaje, které mohou byt caste¢né vyuzity pro hodnoceni spravného oznaceni
vyrobki a dodrzovani legislativnich predpisti. Kombinace téchto chemickych a molekularnich
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technik ale upln€ neumozituje komplexni hodnoceni obsahu podilu masa v potravinach. A to
pfedevSim ve vztahu k definici masa jako kosterni svaloviny, kterou museji brat v Gvahu
provozovatelé potravinaiskych podnikii zabyvajici se produkci masnych vyrobki a polotovart.

Evaluation of procedures for determining the meat content in meat products

The aim of this work is to evaluate the determination of the meat content in meat products, minced meat and meat semi-finished
products using chemical and genomic methods. The most frequently used chemical method is an analysis based on the
determination of the nitrogen content originating from meat and the derivation of the meat content based on this. Methods
based on the assessment of DNA content using polymerase chain reaction (PCR) are also used, which allows for accurate
identification and quantification based on the assessment of the representation of meat of a specific type. Both methods provide
data that can be partially used to assess the correct labeling of products and compliance with legislative regulations. The
combination of these chemical and molecular techniques, however, does not completely allow for a comprehensive assessment
of the meat content in foods. Especially in relation to the definition of meat as skeletal muscle, which must be taken into account
by food business operators involved in the production of meat products and semi-finished products.

L17 Hydrophobic and biodegradable food packaging material developed by valorisation
of wild orange peels

Giizdemir O. (1), Cokogullar1 E. (2)

(1) Department of Food Engineering, Aydin Adnan Menderes University, Turkey
(2) Graduate School of Natural and Applied Sciences, Aydin Adnan Menderes University,
Turkey

Orange is one of the most grown citrus fruit worldwide, particularly produced in large quantities
in countries such as Brazil, the USA, China, India, and Mexico. Due to its high cellulose
content, orange peel presents a promising opportunity for valorization in sustainable materials
rather than being discarded.

Polylactic acid (PLA) is a biodegradable polymer widely used in food packaging applications.
However, its slow biodegradation rate and high cost compared to conventional plastics limit its
broader industrial adoption. To address these challenges, incorporating low-cost natural fillers
into PLA composites has gained attention as a strategy to improve biodegradability while
reducing costs.

This study developes the potential use of orange peel as a reinforcing filler in PLA-based
composite packaging films without compromising hydrophobicity. The developed films were
characterized in terms of their physical, mechanical, and thermal properties relevant to food
packaging applications. The results demonstrated that orange peel enhances the material's
sustainability while maintaining desirable packaging properties. These findings highlight
the potential of agricultural waste valorization in the development of cost-effective and eco-
friendly biopolymer-based packaging films.
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plenarni prednasSka (invited lecture)

L18 Carcinogens formed in heated foods
Murkovic M.
Institute of Biochemistry, Graz University of Technology, Austria

In foods heating processes induce a series of chemical reactions that include the very complex
Maillard reaction, oxidation of lipids, and many others. Normally, these complex reactions
result in a huge number of different reaction products, meaning that the expected concentrations
are very low and are normally a challenge for the analytical chemist. A typical example is
the group of heterocyclic aromatic amines that are formed from reactions of amino acids with
carbonyl compounds and (in many cases) creatin. The heterocyclic amines are the most potent
known carcinogens and the concentrations in heated meat are in the range of several ng/g.
Depending on the heat load these can reach a few hundred mgs.

referaty (lectures)

L19 Fermentacia strukovin ako nastroj na zniZenie tvorby akrylamidu
Ciesarova Z. (1), Kukurova K. (1), Horvathova J. (1,2), Klempova T. (2), Certik M. (2)

(1) Vyskumny tstav potravinarsky, NPPC v Bratislave
(2) Ustav biotechnologie, STU v Bratislave

Polosuché fermentacie pomocou vldknitych hub pontkaju G¢inni metédu na obohatenie
rastlinnych matric o bioaktivne zliCeniny, ako st esencidlne mastné kyseliny, fenoly,
flavonoidy, a na zlepSenie ich antioxida¢nych vlastnosti a straviteI'nosti. Je vSak vel'mi dblezité
posudit’ potencidlne nebezpecné zliceniny, ako napriklad akrylamid, ktory sa povazuje za
pravdepodobne karcinogénny pre I'udi a mdze sa objavit pocas tepelného spracovania
rastlinnych matric. Akrylamid vznik4d predovSetkym z asparaginu, volnej neesencidlnej
aminokyseliny, ktora sa prirodzene vyskytuje v rastlinach. Strukoviny, ktoré st zndme svojou
vyzivnou hodnotou a vysokym obsahom bielkovin, sa inovativne pouZzivaju pri vyrobe
hotovych obcerstveni a suSienok, pri ktorych mdze tepelné spracovanie viest' k akumulacii
akrylamidu. V tejto Stidii sa polosuchou fermentaciou zeleného hrachu, ZzItého hrachu
a Cervene] SoSovice pomocou Actinomucor elegans a Mortierella alpina obohatili matrice
o polynenasytené mastné kyseliny a pozorovalo sa vyrazné zvySenie volnych aminokyselin,
najmi esencialnych. Na druhej strane, zatial’ ¢o po fermentacii s Actinomucor elegans sa zistilo
mierne zvySenie obsahu asparaginu, vo vSetkych troch strukovindch fermentovanych
s Mortierella alpina sa zaznamenalo vyrazné zniZenie asparaginu. Zaverom moZno
konStatovat,, Ze polosucha fermentécia s pouzitim Mortierella alpina je sI'ubnou metddou
zhodnocovania strukovin s vysokym obsahom bielkovin pri minimalizacii tvorby neziaduceho
akrylamidu v tepelne spracovanych potravinach na baze strukovin.

Legume fermentation as a tool to mitigate acrylamide formation
Solid-state fermentation with filamentous fungi offers an effective method for enriching plant matrices with bioactive
compounds like essential fatty acids, phenolics, flavonoids, and for enhancing their antioxidative properties and digestibility.
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However, it is crucial to assess potential hazardous compounds, such as acrylamide, which is considered probably carcinogenic
to humans and can emerge during the heat treatment of plant matrices. Acrylamide primarily forms from asparagine, a free
non-essential amino acid naturally abundant in plants. Legumes, known for their nutritional value and high-protein content, are
innovatively used in the production of ready-to-eat snacks and biscuits, where heat treatment may lead to acrylamide
accumulation. In this study, the solid-state fermentation of green pea, yellow pea, and red lentil with Actinomucor elegans and
Mortierella alpina, enhanced the matrices with polyunsaturated fatty acids, and a notable increase in free amino acids,
particularly essential ones, was observed. On the other hand, while a slight increase in asparagine content was found after
fermentation with Actinomucor elegans, a significant reduction in asparagine was noted in all three legumes fermented with
Mortierella alpina. In conclusion, solid-state fermentation using Mortierella alpina holds promise as a method to valorize high-
protein legumes while minimizing the formation of undesirable acrylamide in heat-processed legume-based food products.

L20 Vliv mikrovinného zafeni na oxidac¢ni stabilitu suchych skorapkovych plodu
Skvorova P., Koutimska L.
Katedra mikrobiologie, vyzivy a dietetiky, CZU v Praze

Suché skotapkové plody jsou béZnou soucasti nasi stravy. Obsahuji velké mnoZstvi zdravi
prospésnych latek. Na druhou stranu jsou vSak béhem skladovéani Casto napadany skudci
amikroorganismy. Pro prodlouzeni trvanlivosti a likvidaci Skidci se vyuzivd ftada
konzervac¢nich metod. Mikrovinné zafeni predstavuje moderni konzervaéni technologii, ktera
umoznuje suseni, pasterizaci, sterilizaci, rozmrazovani, temperovani nebo zatavovani potravin.
Hlavni vyhodou mikrovinného zafeni je ispora energie, zkraceni doby zpracovani a snizeni
nakladl. Nejvétsi nevyhodou je nerovnomérné rozloZeni teploty v potraving, které se fesi
doplnénim zény s ohfevem horkym vzduchem po mikrovinném oSetfeni. Cilem tohoto
vyzkumu bylo zhodnotit vliv mikrovinného zafeni na kvalitu a oxida¢ni stabilitu suchych
skotapkovych plodt béhem jejich skladovani. Uginek zafeni byl sledovan prostiednictvim
zmén barvy, obsahu susiny a stanoveni peroxidového ¢isla.

The effect of microwave radiation on the oxidative stability of dry shell fruits

Dry shell fruits are a common part of the human diet and are known for their high content of health-promoting compounds.
However, they are frequently subject to pest infestations and microbial contamination during storage. Various preservation
techniques are employed to extend shelf life and eliminate pests. Microwave radiation represents a modern method of food
preservation, offering applications such as drying, pasteurization, sterilization, defrosting, tempering, and sealing of food
products. The main advantages of microwave treatment include energy efficiency, reduced processing time, and overall cost
savings. The primary disadvantage is the uneven distribution of temperature within the food, which is often addressed by
integrating a hot-air heating zone following microwave treatment.

The aim of this research was to evaluate the effect of microwave radiation on the quality and oxidative stability of dry shell
fruits during storage. The impact of the treatment was assessed through changes in colour, dry matter content, and the
determination of peroxide value.

L21 Zrychleni analyz v potravinarstvi
Pilnaj D., Cerna K., Boiik A., Tomanova A.
Chromservis s.r.o., Praha

Pro analyzu potravin vyrabi Chromservis produkty od ptipravy vzorkl pfes chromatograficky
spotiebni materidl po moderni pokrocilé metody hmotnostni spektrometrie. Pfedstavime vam
aplikace pro stanoveni cukrli, barviv, konzervantti, mykotoxinti a dalSich organickych latek
v potravinach a népojich.

Speeding up analyzes in the food industry

For food analysis, Chromservis manufactures and supplies products ranging from sample preparation to chromatography
consumables to modern advanced mass spectrometry methods. We will present applications for the determination of sugars,
dyes, preservatives, mycotoxins and other organic substances in food and beverages.
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L22 Strategie pro regulaci reakci neenzymového hnédnuti v potravinach
Cejpek K., Priisova A., Prochazkova Z.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Reakce neenzymového hnédnuti zpiisobuji zménu barvy, aroma, chuti, textury, redoxniho
statutu a dalSich vlastnosti potravin. Ovliviiuji také vyzivovou hodnotu bilkovin ¢i jejich
technologicky vyznamné vlastnosti. Tyto reakce jsou u mnohych potravin v daném rozsahu
vyslovené zadouci. Naopak u jinych komodit jsou ty samé zmény, tfeba i v niz$im rozsahu,
spiSe nebo zcela nezddouci (napt. u nékterych mlénych vyrobkil). Nekteré aspekty, jako je
vyznamny vznik procesnich kontaminantd, je vhodné selektivné potlacit vzdycky.

Cilené smérovani Maillardovy a jinych reakci neenzymového hnédnuti je obvykle obtizné, a to
kvili mnozstvi simultannich reakci (paralelnich, néaslednych, zpétnych), vychozich latek
a zejména ruzn¢ reaktivnich meziproduktl, které zaviseji na mnoha ne tak uplné nezavislych
proménnych (pH, aw, teplota, fazova rozhrani, ...). Strategii pro kontrolu Maillardovy reakce
v potravinach nebo jeji analogie v zivych tkanich zahrnujici glykaci bilkovin aj.
biomakromolekul bylo proto v poslednich desetiletich vyzkouSeno mnoho. Obvykle vsak
vykazovaly jen omezenou ucinnost. Prezentovany jsou zakladni mechanismy a principy téchto
vyznamnych strategii a uvedeny jejich silné a slabé stranky. Mezi zdkladni principy patii
pridani funkcnich slozek, jako jsou fenolové latky, vitaminy nebo enzymy do potravin.
Pozornost je zamétena hlavné na jednu z nejucinngjSich strategii vyuzitelnou pti formulaci
potravin, a to ovlivnéni mnozstvi reaktivnich karbonylovych meziproduktii transformace cukri,
kam se fadi zejména a-dikarbonylové slou€eniny. Ty jsou podstatné reaktivnéjsi nez vychozi
cukry a jsou zdsadnimi meziprodukty aromagennich, chromogennich a dalSich reakci.
NejznaméjSimi z nich jsou 3-deoxyglykosulosy nebo methylglyoxal, mj. prekurzory né€kterych
dalich procesnich kontaminantli a glykovanych bilkovin. Na pfikladech si ukaZeme, jak
a-dikarbonylové slouCeniny vznikaji, a to zejména v potravindch bohatych na redukujici
sacharidy od limonad pfes pivo aZz po mlécné vyrobky. Demonstrovany budou aplikace
potravinaiskych technologickych postuptl, které vedou k odliSnym hladinam a zastoupenim
jednotlivych a-dikarbonylovych latek.

Strategies for controlling non-enzymatic browning reactions in food

Non-enzymatic browning reactions cause changes in the colour, aroma, taste, texture, redox status, and other food properties.
They also affect the protein nutritional value and their technologically significant properties. These reactions are desirable
in many foods to a particular extent. On the contrary, in other commodities, the same changes, even to a lower extent, are rather
or completely undesirable (e.g. in some dairy products). Other aspects, such as the significant formation of process
contaminants, should be selectively suppress in any case.

Targeted control of the Maillard and other non-enzymatic browning reactions is usually difficult due to the number
of simultaneous reactions (parallel, consecutive, reverse), starting materials and especially of variously reactive intermediates.
The reactions are dependent on many more or less dependent variables, such as pH, aw, temperature, phase interfaces, ... Many
strategies for controlling the Maillard reaction in foods and analogously in living tissues, involving the glycation of proteins
and other biomacromolecules, have therefore been explored in recent decades. However, they have usually shown only limited
efficiency. The basic mechanisms and principles of these important strategies are presented and their pros and cons are listed.
The basic principles include strategies involving the addition of functional ingredients such as phenolic substances, vitamins
and enzymes to food. Attention is paid mainly to one of the most effective strategies that can be used in food formulation,
namely to control the amount of reactive carbonyl intermediates of sugar transformation, including a-dicarbonyl compounds
in particular. These are significantly more reactive than the starting sugars and are essential intermediates of aromagenic,
chromogenic and other reactions. The well-known are 3-deoxyglycosuloses and methylglyoxal, which are also precursors
of some other process contaminants and glycated proteins. We will show the formation pathways of a-dicarbonyl compounds,
especially in foods rich in reducing carbohydrates, from soft drinks and beer to dairy products. Applications of food
technologies that lead to different levels and proportions of particular a-dicarbonyl compounds will be demonstrated.

20



r

L23 Reakce methylglyoxalu s produkty Maillardovy reakce: antiglyka¢ni a¢
norfuranolu a kivovych melanoidini

we

inek

Prasové A., Prochézkova Z., Cejpek K.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Tato studie se zaméfuje na reakce a-dikarbonylovych sloucenin, zejména methylglyoxalu
(MGO), s methylen-aktivnimi redukujicimi produkty Maillardovy reakce (MRPs),
reprezentovanymi norfuranolem (NF). Dale je hodnocena schopnost kavovych melanoidini
eliminovat MGO prostiednictvim chemické reakce nebo jiné formy interakce. a-Dikarbonylové
slouceniny vznikajici béhem Maillardovy reakce jsou klicovymi prekurzory riznych
pokrocilych MRPs - melanoidinti, aromatickych latek a antioxidanti. Né&které z téchto MRPs
vsak mohou s o-dikarbonylovymi slouceninami dale reagovat, ¢imz vykazuji antiglykacni
ucinek, spocivajici ve snizovani rozsahu glykace bilkovin a dalSich biomakromolekul.
K nejreaktivnéjsim glyka¢nim Cinidlim patii pravé methylglyoxal. MRPs, které vykazuji
potencidlni antioxida¢ni ucinky, mohou ovSem po glykaci (adici) s MGO a dalSimi
a-dikarbonylovymi slou¢eninami tyto schopnosti naopak ztratit.

Kinetika reakce norfuraneolu s MGO byla sledovana pomoci HPLC-PDA, zatimco antioxida¢ni
zmény byly hodnoceny metodou HPLC s elektrochemickou detekci (HPLC-ELD)
a spektrofotometricky metodou zhasSeni radikalového kationtu ABTS. Metoda ABTS byla
vyuzita pro stanoveni antioxidacni kapacity jak rozpustnych, tak nerozpustnych frakci
melanoidint. Reakce NF s MGO probihala pti 95 °C v mirné kyselém (pH 5,5) a neutralnim
(pH 7,0) prostredi. Vysledky ukazaly, Ze MGO reaguje rychleji neZ NF a béhem kratké doby
dochazi k téméf Oplné pfeméné MGO za  vzniku prevdzné  izomerid
(Z,E)-4-hydroxy-5-methyl-2-(3-oxopropan-2-yliden)furan-3(2H)-onu a jejich sekundarnich
aduktt.

Kévové melanoidiny (nerozpustné a rozpustné, které byly dale frakcionované dle MWCO na
frakce >30 kDa, 10-30 kDa, 3—10 kDa, <1 kDa) vykazuji schopnost zachytavat MGO obdobné
jako NF. Nejvyssi u€innost vykazovala frakce >30 kDa, coz korelovalo s intenzitou zbarveni.
Zaroven bylo pozorovéano, Ze reakce nebo interakce s MGO vedou k urCitému snizeni
antioxida¢ni kapacity melanoidinovych frakci. Navzdory této skute¢nosti mize obohaceni
zpracovanych potravin testovanymi MRPs i tak navysit celkovou antioxidacni kapacitu
a zaroven zmirnit hladiny a tim pak negativni u€inky dietarnich reaktivnich karbonyli, jako je
MGO, v téle spotiebitele. Tento dvoji i€inek kavovych melanoidind a norfuraneolu — jakoZzto
antioxida¢niho a antiglykacniho ¢inidla — z nich ¢ini slibné potencialni funkéni sloZky potravin.

Reaction of methylglyoxal with Maillard reaction products: antiglycation effect of norfuranol and coffee melanoidins
This study investigates the reactivity of a-dicarbonyl compounds, particularly methylglyoxal (MGO), with methylene-active
reducing Maillard reaction products (MRPs), represented by norfuraneol (NF). Additionally, it evaluates the ability of coffee
melanoidins to eliminate MGO through chemical reaction or molecular interaction. a-Dicarbonyl compounds formed during
the Maillard reaction serve as key precursors of various advanced MRPs, including melanoidins, flavour compounds and
antioxidants. However, some MRPs may further react with a-dicarbonyl compounds thereby exhibiting antiglycation activity
by limiting the glycation of proteins and other biomacromolecules. Methylglyoxal is among the most reactive glycation agents.
Nevertheless, MRPs with potential antioxidant properties may partially lose this activity upon forming adducts with MGO and
other a-dicarbonyl compounds.

The kinetics of the NF-MGO reaction were measured using HPLC with photodiode array detection (HPLC-PDA) while changes
in antioxidant capacity were evaluated by HPLC with electrochemical detection (HPLC-ELD) and spectrophotometrically via
the ABTS radical cation quenching method. The ABTS method was employed to assess the antioxidant capacity of both soluble
and insoluble melanoidin fractions. The reaction of NF with MGO was carried out at 95°C in slightly acidic (pH 5.5) and
neutral (pH 7.0) environments. The results indicated that MGO was consumed faster than NF with near-complete conversion
occurring within a short period, leading predominantly to the formation of (Z,E)-4-hydroxy-5-methyl-
2-(3-oxopropan-2-ylidene)furan-3(2H)-one and their secondary adducts.

Coffee melanoidins, divided into soluble and insoluble fractions and further fractionated by molecular weight cut-off (MWCO)
into >30kDa, 10-30kDa, 3—10kDa, <1kDa fractions) show the ability to capture MGO similarly to NF. The >30kDa fraction
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demonstrated the highest scavenging efficiency, which correlated with stronger color intensity. At the same time, it was
observed that reactions or interactions with MGO resulted in a partial decrease in the antioxidant capacity of the melanoidin
fractions. Despite this reduction, enrichment of processed foods with the tested MRPs can still enhance the overall antioxidant
capacity and simultaneously reduce the levels and biological impact of dietary reactive carbonyl compounds such as MGO.
This dual effect of coffee melanoidins and norfuraneol — as antioxidant and antiglycation agent - supports their potential as
promising functional food ingredients.

L24 Technologicka a nutri¢na kvalita tritordea

Gavurnikova S. (1), Hozlar P. (1), Havrlentova M. (1, 2), Slikova S. (1)

(1) Vyskumny ustav rastlinnej vyroby, NPPC v Piestanoch
(2) UCM v Trnave

Tritordeum (x Tritordeum martini A. Pujadas) je hexaploidnd obilnina, ktord vznikla
obdobnym sposobom ako tritikale. Vytvorena bola krizenim divorasticeho druhu ja¢mena
a kultirnej tvrdej psenice. V roku 2023 sme na pracovisku NPPC- VURV-VSS Vigl'as-Pstrusa
v jarnom termine (marec 2023) vysiali 3 odrody tritordea ('‘Bulel’, 'Coique' a 'HT-2008") ziskané
od spolo&nosti Vivagran, Spanielsko a na porovnanie p$enicu letnu f. jarnt (odroda 'Slovenka').
Odroda tritordea 'Coique' dosiahla najnizsiu urodu 1,5 t/ha, nasledovala odroda 'Bulel' 2,2 t/ha
a genotyp 'HT-2008' 2,4 t/ha. Na porovnanie jarna pSenica 'Slovenka' dosiahla trodu 4,3 t/ha.
Zo ziskanej urody zrna boli stanovované nasledovné parametre: objemova hmotnost,
vymelnost’ muky, N-latky, mokry lepok, gluten index, ¢islo poklesu, sedimentacny index,
farinografické ukazovatele, alveografické ukazovatele, pekarsky pokus, obsah potravinovej
vlakniny, obsah Skrobu, obsah betaglukdnu, obsah lipidov. Hodnoty objemovej hmotnosti
tritordea sa pohybovali medzi 68,8 az 72,1 kg/hl v porovnani s jarnou pSenicou (78,6 kg/hl)
boli niZzSie. NajvysSiu vytaznost’ prednych muk dosiahla odroda 'Coique' (68,5 %), €o je
porovnatel'né s jarnou pSenicou, ktorej vytaznost’ bola vyssia iba o 1 % (69,5 %). N-latky sa
pohybovali u tritordea od 15,5 do 16,1 %. VSetky odrody tritordea sa vyznacovali pomerne
nizkou vdznost'ou vody (cca 53,5 %). Podl'a farinografického a alveografického hodnotenia
pekarsky najsilnej$iu miku z tritordei mal genotyp 'HT-2008', naopak pekarensky najslabsiu
silu muky mal genotyp 'Bulel'. Odroda tritordea 'Bulel' mala aj nizky objem peciva (1060 ml)
azaroven aj nizSie klenutie (0,63). AvSak co sa tyka celkového senzorického hodnotenia,
odrody tritordea dosahovali porovnatel'né vysledky so pSenicou. Upecené bochniky tritordea
mali vyraznu zIti farbu, mali pekné klenutie bochnika a takisto porovnatel'nt Struktaru striedky
so pSenicou. Obsah Skrobu v zrne sa pohyboval u tritordei od 58 % do 61,3 % ¢o je menej
v porovnani so pSenicou (63,5 %). Genotyp 'HT-2008' sa vyznafoval najvy$sim obsahom
bielkovin (16,1 %) a najniz§im obsahom Skrobu (58 %), pomerne vysokym obsahom celkove;]
potravinovej vlakniny (9,08 %) a najvy$§im obsahom lipidov (2,73 %). Odroda 'Bulel' sa
znutricného hl'adiska vyznaCovala spomedzi tritordei najvys$Sim obsahom vldkniny (9,93%)
a betaglukénov (0,72 %).

Technological and nutritional quality of tritordeum

Tritordeum (x Tritordeum martini A. Pujadas) is a hexaploid cereal that originated in a similar way to triticale. It was created
by crossing a wild species of barley and cultivated durum wheat. In 2023, we sowed 3 varieties of tritordeum ('‘Bulel', 'Coique’
and 'HT-2008") obtained from Vivagran, Spain and, for comparison, spring wheat, variety 'Slovenka' at the NPPC- VURV-VSS
Viglas-Pstrusa workplace in the spring term (March 2023). The tritordeum 'Coique' variety achieved the lowest yield
of 1.5 t/ha, followed by the 'Bulel' variety 2.2 t/ha and the '"HT-2008' genotype 2.4 t/ha. For comparison, the Slovak spring
wheat achieved a yield of 4.3 t/ha. The following parameters were determined from the obtained grain yield: specific weight,
flour extraction, proteins, wet gluten, gluten index, falling number, sedimentation index, farinograph and alveograph
evaluation, baking test, dietary fibre content, starch content, beta-glucan content, lipid content. The values of the specific weight
of the tritordeum ranged between 68.8 and 72.1 kg/hl compared to spring wheat (78.6 kg/hl) were lower. The highest flour
extraction was achieved by the 'Coique' variety (68.5%), which is comparable to spring wheat, whose yield was only 1% higher
(69.5%). Proteins ranged from 15.5 to 16.1 % for tritordeum. All varieties of tritordeum were characterized by relatively low
water absorption (approx. 53.5%). According to the farinograph and alveograph evaluation, the genotype 'HT-2008' had the
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strongest bakery flour from the tritordeum, while the 'Bulel' genotype had the weakest bakery flour strength. The tritordeum
'Bulel' variety also had a low bread volume (1060 ml) and at the same time a lower arch (0.63). However, in terms of overall
sensory evaluation, tritordeum varieties achieved comparable results to wheat. The baked tritordeum loaves had a distinctive
yellow colour, had a nice loaf arch and also had a comparable structure of the crumb with wheat. The starch content in the grain
ranged from 58% to 61.3% in tritordeum, which is lower compared to wheat (63.5%). The 'HT-2008' genotype was
characterized by the highest protein content (16.1%) and the lowest starch content (58%), a relatively high content of total
dietary fiber (9.08%) and the highest lipid content (2.73%). From a nutritional point of view, the 'Bulel' variety was
characterized by the highest content of dietary fibre (9.93%) and beta-glucans (0.72%) among the tritordeum.

L25 Senzorické hodnoceni kavovinovych nahrazek
Panovska Z., Hrdlickova M., Ilko V., Dolezal M.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Kéva je jednim z nejoblibenéjsich napoji pouzivanych po celém svété diky své bohaté chuti
a potencidlnim zdravotnim U¢inkiim. Obsah kofeinu v k&vé je pro nékteré jedince omezenim,
a proto je snaha testovat i ndhrazky kévy. Nahrazka kéavy je definovana jako horky napoj, ktery
se pfipravuje prazenim rtiznych rostlinnych casti, dokud se neziskd hnéda barva a urcita chut’
podobna kéaveé. Kavové nahrazky jsou obvykle ¢asti prazenych rostlin (napf. list, kofen, ovoce
a semena), ze kterych se kava vafti, prodava se jako obycejna ndhrazka kavy nebo se nékdy misi
s uréitym mnozstvim kavy. V riznych ¢astech svéta se ndhrazky kavy lisi podle rostlin, kterych
je dostatek. Pouzivaji se napf.: kofeny ¢ekanky, pampeliSky, cukrové fepy, nebo zrna pSenice,
Zita, pohanky, je¢mene nebo plody jako datle, Zaludy, trnka. V senzorické laboratoii na VSCHT
byly hodnoceny nekteré napoje a porovnany jejich senzorické vlastnosti.

Sensory evaluation of coffee subsitutes

Coffee is one of the most popular beverages used around the world due to its rich taste and potential health benefits. The caffeine
content of coffee is a limitation for some individuals and therefore some coffee substitutes are used. A coffee substitute is
defined as a hot beverage that is prepared by roasting various plant parts until a brown colour and a certain coffee-like taste is
obtained. Coffee substitutes are usually parts of roasted plants (e.g. leaf, root, fruit and seeds) from which coffee is brewed,
sold as a regular coffee substitute or sometimes mixed with a certain amount of coffee. In different parts of the world, coffee
substitutes vary according to the plants that are typical for the country. For example, chicory roots, dandelion roots, sugar beet
roots, or grains of wheat, rye, buckwheat, barley or fruits such as dates, acorns, sloes, are used. In the sensory laboratory at
the University of Science and Technology, some beverages were evaluated and their sensory properties were compared.

plenarni prednasSka (invited lecture)

L26 Stopové prvky v lusténinach: chemické formy a souvislost s biologickou
dostupnosti

Koplik R. (1), Valaskova M. (1), Borkova M. (1), Revenco D. (1), Mestek O. (2)

(1) Ustav analyzy potravin a vyzivy, VSCHT Praha
(2) Ustav analytické chemie, VSCHT Praha

Lusténiny jsou z nutri¢niho hlediska velmi cenény pro vysoky obsah bilkovin, coz urcuje jejich
mimofadny vyznam ve vegetarianské stravé. Rovnéz v bézné stravé s obsahem potravin
zivo¢isného pluvodu jsou lusténiny doporucovany jako zdroj vlakniny, ptipadné kvili
priznivéjSimu slozeni lipidové frakce. Obvyklou namitkou vic¢i vegetaridnské a zejména
veganské stravé byva poukaz na nedostateéné zastoupeni mikronutrientd (zelezo, zinek,
vitamin B12) nebo jejich omezenou biologickou dostupnost z potravin rostlinného ptivodu.
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Pokud jde o esencidlni stopové prvky, lusténiny patii celkovym obsahem mezi dosti bohaté
zdroje, a to i ve srovnani s masem (svalovou tkéni) nebo vejci; napiiklad celkovy obsah zeleza
ve fazolich, sojovych bobech a ¢o¢ce dosahuje hodnot 59-82, 50-110 a 69—130 mg/kg, kdezto
typické hodnoty u hovéziho masa ¢ini 22-30 mg/kg a u vaje¢né hmoty 21-26 mg/kg. (Zna¢né
rozpéti uvedenych hodnot pro lusténiny je dadno rozdilnymi podminkami péstovani, obsahem
a chemickymi formami zeleza v pide a genetickymi faktory). Obsah Zeleza v lusténinach je
zpravidla vyS$i nez v obilovinach (u pSenice jsou typické hodnoty 24-54, u zita 27-49,
u je¢mene 20-36, u ovsa 38—45 mg/kg). Navic pfi mlynském zpracovani obili na nejbéznéjsi
vyrobky (nizkovymilané mouky) je vétSina mineralnich slozek z pivodniho zrna odstranéna.
Pfi porovnani s obilovinami je pro luSténiny typicky vyssi obsah molybdenu, niklu a kobaltu,
mirn¢ niz§i obsah manganu (s vyjimkou soji, u které se objevuji i vyssi hodnoty obsahu
manganu) a srovnatelny obsah zinku a médi.

Biologicka dostupnost prvkil z potravin souvisi se zastoupenim chemickych forem prvki (tzv.
prvkovych specii) a s chemickymi zménami téchto forem v prubehu traveni potravy. Tyto
chemické formy prvka lze do jisté miry postihnout metodami prvkové speciacni analyzy.
Jednou z moznosti je frakcionace rozpustnych sloucenin gelovou permeacéni chromatografii ve
spojeni s prvkoveé specifickou detekci hmotnostni spektrometrii s indukéné vazanym
plazmatem (SEC-ICPMS). Tato analyza v zasadé¢ umoziuje diferencovat a kvantifikovat
vysokomolekularni a nizkomolekuldrni frakce stabilnich komplexii kovli (metaloproteiny,
komplexy s peptidy, komplexy s dal$imi latkami) a sledovat ptipadné zmény v distribuci prvka
v prubéhu kulindrniho zpracovani lusténin nebo zmény pii procesu trdveni. Biologicka
dostupnost prvku z ur¢itého nutri¢niho zdroje se v nejjednodussim ptipadé urcuje in vitro jako
velikost rozpustného podilu prvku ve vzorku, ktery prosel enzymovou digesci za simulovanych
gastrointestindlnich podminek (tj. pisobenim pepsinu v kyselém prostiedi a nasledné po tprave
pH plisobenim smési pankreatickych enzymi). S ohledem na viceméné zndmé mechanismy
absorpce prvkl buiikami stfevni sliznice se z tohoto celkového rozpustného mnozstvi vytazuji
(tj. nezapocitavaji se) vysokomolekularni slou€eniny, které technika SEC-ICPMS dokaze
odlisit.

Pojem biologicka dostupnost (tj. pro absorpci potencialné piistupnad ¢ast obsahu prvku) se
nesmi zamenovat za biologickou vyuzitelnost, ktera prestavuje redln¢ vyuzitelny podil obsahu
prvku, ktery se u konkrétniho jedince objevi v krevnim ob&hu nebo v cilovém organu nebo
tkani. Biologicka vyuzitelnost se stanovuje velmi naroénymi in vivo testy.

Prvky Cu, Zn, Ni, Co jsou v luSténinach piitomny v dobie rozpustnych formach (napft.
v semenech fazolu predstavuje podil prvku extrahovatelny pufrem o pH 7,5 asi 45-70 %
z celkového obsahu), pficemz vétSinu tvoii stabilni nizkomolekularni komplexy. Tyto frakce
z VEtsi Casti pretrvavaji 1 v hydrolyzatu ziskaném in vitro digesci. V podstaté totéz plati také
o molybdenu, ktery je vSak soustfedén v jiné nizkomolekuldrni frakci. Mangan a Zelezo se
vyznacuji niz§im rozpustnym podilem (ze semen fazolu je extrahovatelnd piiblizné jedna
¢tvrtina celkového obsahu Mn a Fe), pficemz vét§ina rozpustného manganu piipada na labilni
komplexy a iontové formy, které¢ vSak mohou byt dostupné. Rozpustny podil Mn a Fe se
v diisledku hydrolyzy pii simulované digesci zvySuje na pfiblizné tii pétiny. Zelezo je
v extraktu pfitomno ve vysokomolekularnich (> 150 kDa) formach (pravdépodobné
fytoferritin). V hydrolyzatu je patrnd degradace vysokomolekularni frakce Zeleza a jeho ptesun
do frakce o stiedni molekulové hmotnosti (10-20 kDa).

V prednasce bude chovani jednotlivych prvkll ukdzano na piikladu analyzy semen fazolu
a bude naznacena interpretace ve smyslu odhadu biologické dostupnosti.

Trace elements in legumes: their chemical species and the relation to elements bio-accessibility
Legumes are nutritionally highly valued for their high protein content, which determines their particular importance
in vegetarian diets. Also in a normal diet containing foods of animal origin, legumes are recommended as a source of dietary
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fibre and because of their more favourable lipid fraction composition. A common objection to vegetarian and especially vegan
diets is the lack of micronutrients (iron, zinc, vitamin B12) or their limited bioavailability from plant-based foods.

In terms of essential trace elements, legumes are rather rich in their total content, even compared to meat (muscle tissue)
or eggs; for example, the ranges of total iron content in beans, soybeans and lentils are 59-82, 50-110 and 69-130 mg/kg,
respectively, compared to typical values of 22-30 mg/kg for beef and 21-26 mg/kg for eggs. (The wide range of the values
given for legumes is due to differences in growing conditions, soil iron content and its chemical forms and genetic factors).
The iron content of legumes is generally higher than that of cereals (typical values are 24-54 mg/kg for wheat, 27-49 mg/kg
for rye, 20-36 mg/kg for barley and 38-45 mg/kg for oats). In addition, during the milling of grain into the most common
products (low-milled flours), most of the mineral components are removed from the original grain. Compared to cereals,
legumes are typically higher in molybdenum, nickel and cobalt, slightly lower in manganese (except for soybeans, which may
have even higher manganese contents) and comparable in zinc and copper.

The biological accessibility of chemical elements contained in food is related to chemical nature of the elements and to
distribution of their chemical forms (so called element species) in food material and it is also affected by the chemical changes
of these species in the course of food digestion process. These chemical element species can be detected and quantified using
some methods of element speciation analysis. A common possibility is the fractionation of soluble elements species using size-
exclusion chromatography hyphenated with inductively coupled plasma mass spectrometry (SEC-ICPMS). In principle, this
analysis allows to differentiate and quantify the high-molecular and low-molecular fractions of stable metal complexes
(metalloproteins, complexes with peptides, complexes with low-molecular ligands) and to monitor possible changes in the
distribution of element species during the culinary processing of food or the changes during the digestion process.

In the simplest case, the bio-accessibility of an element from a particular dietary source is determined in vitro as the amount
of soluble fraction of the element in a sample that has undergone enzymatic digestion under simulated gastrointestinal
conditions (i.e. pepsin treatment in an acidic dispersion followed by pancreatic enzymes treatment after pH adjustment). With
respect to the more or less known mechanisms of element absorption by intestinal mucosal cells, the high molecular weight
compounds are excluded from this total soluble amount of the element (it means this fraction is usually not counted).
The technique of SEC-ICPMS can distinguish the corresponding high-molecular weight fraction of the element species.

The term bio-accessibility (i.e. the portion of the element content potentially available for absorption) should not be confused
with bio-availability, which is the proportion of the element content that is actually available for absorption to get into the
bloodstream or the target organ or tissue of a particular individual. Bio-availability is determined by sophisticated in vivo tests.
The elements Cu, Zn, Ni, Co are present in legumes in highly soluble forms (e.g. in bean seeds, the percentage of the element
extractable with a pH 7.5 buffer is about 45-70 % of the total content), most of which are stable low molecular weight
complexes. These fractions largely persist in the hydrolysate obtained by in vitro digestion. Essentially the same is also true
for molybdenum, which is however concentrated in a different low molecular weight fraction. Manganese and iron are
characterised by a lower soluble fraction (approximately one quarter of the total Mn and Fe content is extractable from bean
seeds), while the most of the soluble manganese is represented by labile complexes and ionic forms, which may, however, be
partially accessible for absorption. The soluble fraction of Mn and Fe increases to approximately three-fifths due to enzymatic
hydrolysis. Iron is present in the extract as a high molecular weight (> 150 kDa) species (probably phytoferritin). As a result
of digestion, phytoferritin is almost completely degraded and the majority of iron is transferred into medium molecular weight
fraction (10-20 kDa).

In the lecture, the behaviour of the individual elements will be shown using the example of the analysis of bean seeds and
the interpretation in terms of bio-accssibility estimation will be outlined.

referaty (lectures)

L27 Nutri¢ni a senzoricka hodnota vysokoproteinovych cerealnich vyrobku
Dolezal M. (1), Hnatkova M. (2), Ilko V. (1), Horova E. (2), Panovska Z. (1)

(1) Ustav analyzy potravin a vyzivy, VSCHT Praha
(2) 1II. interni klinika — klinika endokrinologie a metabolismu 1. LF UK a VFN

Zajem o vysokoproteinové potraviny vyrazné roste. Soucasné s timto trendem nartsta zajem
o bilkoviny rostlinného ptvodu, u kterych je vSak otazkou jejich kvalita z hlediska esencidlnich
aminokyselin, vstfebatelnosti a stravitelnosti.

Cilem prace bylo poskytnout experimentalni Gidaje o nutri¢ni a senzorické kvalité¢ vybranych
vysokoproteinovych vyrobki, které jsou dostupné na ceském trhu. Analyzovano bylo celkem
8 vzorkl proteinovych suSenek a 8 vzorkl proteinovych granol.

Z hlediska nutri¢ni kvality se vzorky lisi. Tuk byl stanoven extrakci dle Soxhleta v rozpéti
7,5-31,9 g/100 g a obsah hrubych bilkovin Kjeldahlovou metodou 17,8 - 28,1 g/100 g.
Dopocteny obsah sacharidii se pohyboval v rozmezi 17,3 - 62,3 g/100 g. Obsah suSiny byl
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stanoven gravimetricky v rozmezi 86,8 - 97,3 g/100 g. Zastoupeni nasycenych mastnych
kyselin predstavovalo 11,9 - 76,3 %, u trans-izomerti mastnych kyselin nepteséhlo 0,57 % ze
vSech mastnych kyselin.

Senzoricky dobfe hodnocené¢ byly proteinové granoly s rostlinnymi bilkovinami.
U proteinovych susenek naopak vnimali hodnotitelé 1épe vzorky s mléEnymi proteiny, které
byly v nékterych vzorcich kombinovany s pSeni¢nymi bilkovinami. Primémé celkové
hodnoceni bylo lepsi u proteinovych granol nez u proteinovych suSenek.

Deklarované hodnoty vyrobkl byly ve velké miie potvrzeny. VétSina analyzovanych vzorki
obsahovala vhodné zdroje bilkovin, piipadné jejich kombinaci, ¢imz bylo dosazeno
kompletniho spektra esencialnich aminokyselin i pfi pouziti rostlinnych zdrojt bilkovin.

Nutritional and sensory value of high-protein cereal products

Interest in high-protein foods is growing significantly. At the same time, interest in plant-based proteins is growing, but their
quality in terms of essential amino acids, absorbability and digestibility is a question.

The aim of the work was to provide experimental data on the nutritional and sensory quality of selected high-protein products
available on the Czech market. A total of 8 samples of protein biscuits and 8 samples of protein granola were analyzed.

The samples differ in terms of nutritional quality. Fat was determined by Soxhlet extraction in the range of 7.5 - 31.9 g/100 g
and crude protein content by the Kjeldahl method 17.8 - 28.1 g/100 g. The calculated carbohydrate content ranged from
17.3 - 62.3 g/100 g. The dry matter content was determined gravimetrically in the range of 86.8 - 97.3 g/100 g. The proportion
of saturated fatty acids was 11.9 - 76.3%, and trans-isomers of fatty acids did not exceed 0.57% of all fatty acids.

Protein granolas with vegetable proteins were evaluated well in terms of sensory evaluation. In the case of protein cookies, on
the other hand, the evaluators perceived better the samples with milk proteins, which were combined with wheat proteins in
some samples. The average overall evaluation was better for protein granolas than for protein cookies.

The declared values of the products were largely confirmed. Most of the analyzed samples contained suitable protein sources,
or their combination, which achieved a complete spectrum of essential amino acids even when using vegetable protein sources.

L28 Nutri¢ni a senzorické hodnoceni alternativ syri
Ilko V., Polcarova B., Prochazkova Z., Hrdlickova M., Dolezal M.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Tato prace se zaméfuje na nutricni a senzorické hodnoceni rostlinnych alternativ syri
dostupnych na trhu. Cilem bylo porovnat nutri¢ni slozeni téchto alternativnich vyrobkl
s tradicnimi mléénymi syry a posoudit jejich senzorické vlastnosti prostfednictvim panelu
vyskolenych hodnotiteld. Byly analyzovany kli€ové Ziviny, vcetné bilkovin, tuki, obsahu
vapniku a sloZeni mastnych kyselin. Senzorickd analyza zahrnovala hodnoceni vzhledu,
textury, vin¢ a chuti. Vysledky odhalily vyznamné rozdily v nutri¢ni kvalit€¢ mezi rostlinnymi
alternativami a tradi€nimi syry, pfi¢emz alternativy obecné vykazovaly niz$i obsah bilkovin,
odlisny tukovy profil, rozdilné sloZeni mastnych kyselin a Casto také nizSi obsah vapniku.
Z hlediska senzorické pfijatelnosti dosahly rostlinné syry smiSenych vysledkl; nékteré
produkty byly hodnotiteli dobfte pfijaty, zatimco jiné vykazovaly nizsi oblibu. Tato prace piinasi
cenné poznatky pro spotiebitele, vyrobce potravin i odborniky na vyzivu pfi rozhodovani
o0 zafazeni rostlinnych alternativ syrti do jidelnicku.

Nutritional and sensory evaluation of cheese alternatives

This study focuses on the nutritional and sensory evaluation of plant-based cheese alternatives available on the market. The aim
was to compare the nutritional composition of these alternative products with traditional dairy cheeses and assess their sensory
characteristics through a panel of trained evaluators. Key nutrients analyzed included proteins, fats, calcium content, and fatty
acid composition. The sensory analysis encompassed the assessment of appearance, texture, aroma, and taste. The results
revealed significant differences in nutritional quality between plant-based alternatives and traditional cheeses, with alternatives
generally exhibiting lower protein content, differing fat profiles, varying fatty acid compositions, and often lower calcium
content. Regarding sensory acceptability, plant-based cheeses showed mixed results; some products were well received by the
sensory panel, whereas others displayed lower acceptability. This work provides valuable insights for consumers, food
producers, and nutrition experts when considering the inclusion of plant-based cheese alternatives in dietary choices.
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Posterova sdéleni (posters)

P1 Czech Journal of Food Sciences - international open access peer-reviewed journal

Naglova Z.
Czech Journal of Food Sciences, Ceska akademie zemé&délskych véd, Praha

Casopis Czech Journal of Food Sciences (CJFS) vydava Ceska akademie zemédélskych véd.
CJFS vychazi od roku 1983 (do roku 1997 pod nazvem Potravinarské védy), Casopis vychazi
Sestkrat roén&. Ulohou a smyslem CJFS je publikovat paivodni vyzkum, kritické prehledové
Clanky a kratka sd€leni zabyvajici se technologii a zpracovanim potravin, véetné chemie
a biochemie potravin, mikrobiologie, analyzy, inzenyrstvi, vyzivy a ekonomiky. Pfispévky jsou
publikovany v angli¢ting.

Czech Journal of Food Sciences

Czech Journal of Food Sciences (CJES) 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 Potravinarské védy). The journal is published six times a year. The aim and
scope of CJFS is original research, critical review articles, and short communications dealing with food technology and
processing, including food chemistry and biochemistry, microbiology, analysis, engineering, nutrition and economy. Papers
are published in English.

P2 Infrastruktura METROFOOD-CZ - odborna pomoc v oblasti zemédélstvi,
kvalitnich a bezpe¢nych potravin a vyzivé

Novotna P. (1), Gabrovska D. (1), Laknerova I. (1), Rysova J. (1), Urban M. (1),
Koutimska L. (2), Hajslova J. (3)

(1) Odbor potravinatstvi, CARC
(2) Katedra mikrobiologie, vyZzivy a dietetiky, CZU v Praze
(3) Ustav analyzy potravin a vyzivy, VSCHT Praha

METROFOOD-CZ je vyznamnd vyzkumnd infrastruktura pro oblasti potravin a vyZivy, jez
funguje v souladu s RIS3 strategii. Jejim hlavnim cilem je provozovat a podporovat novy
interdisciplinarni vyzkum v oblastech od primarni zemédélské vyroby, pfes zpracovani,
technologie a skladovani potravin, az po kvalitu, autenticitu, bezpecnost a sledovatelnost
potravin, surovin, produktl a doplnkl stravy, tvorbu databazi, vyvoj novych metod
a referen¢nich materiald.

Infrastruktura METROFOOD-CZ vznikla v lednu 2017 jako narodni uzel mezinarodni
infrastruktury METROFOOQOD-RI, do niZ je zapojeno 48 organizaci z 18 zemi. V roce 2018 byla
LRI zafazena mezi Ceské velké infrastruktury na Cestovni mapé velkych vyzkumnych
infrastruktur CR, do domény Zdravi a potraviny. Tvofi ji tfi partnefi — Ceskd zemédglska
univerzita v Praze (CZU, hlavni koordinator), Narodni centrum zemd&délského
a potravinaiského vyzkumu, v.v.i. (NCZPV, v.v.i.) a Vysoka Skola chemicko-technologicka
v Praze (VSCHT).

Aktivity feSitelského kolektivu NCZPV (Odbor potravinaistvi) byly v poslednim roce
zamé&feny na vyvoj a validaci analytickych metod (napf. stanoveni obsahu chitinu, fenolickych
latek) a vyuziti modernich technologii (vysoky tlak pro oSetfeni matefského mléka),
reformulace potravin (snizovani obsahu cukri, nasycenych mastnych kyselin, soli, zvySeni
obsahu bilkovin, vldkniny), vyvoj potravin pro spotiebitele se specifickymi vyzivovymi naroky
(pfedevsim bezlepkova dieta), plytvani potravinami v souvislosti s udrZitelnou vyrobou
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a spotiebou potravin, rizikové ziviny, vyuziti fermentacnich technologii, probiotik a prebiotik
a stanoveni potravinovych alergeni. Krom¢ toho METROFOOD-CZ nabizel sluzby také
v oblasti vzdélavani na akcich pro laickou i odbornou veiejnost, at’ to byly konference,
workshopy nebo vystavy a veletrh.

V ramci aplikaci vyvoje a spoluprace s primyslovou sférou byla chrdnéna nova, pramyslové
vyuzitelnd technickd fteSeni, kterd presahovala ramec pouhé odborné dovednosti.
Prostfednictvim uzitnych vzora bylo chranéno v uplynulém roce né¢kolik inovovanych potravin
v oblasti vyuziti alternativnich zdroji bilkovin, reformulace potravin a vyuziti rostlinnych
extraktq.

Podékovani: Tato préce vznikla za podpory vyzkumné infrastruktury METROFOOD-CZ, MSMT (projekt ¢. LM2023064)
a Ministerstva zemédelstvi, instituciondlni podpora MZE-RO0425.

METROFOOD-CZ infrastructure — professional assistance in the field of agriculture, quality and safe food and
nutrition

METROFOOD-CZ is a major research infrastructure for food and nutrition, operating in accordance with the RIS3 strategy.
Its main objective is to conduct and support new interdisciplinary research in areas ranging from primary agricultural
production, through food processing, technology and storage, to the quality, authenticity, safety and traceability of food, raw
materials, products and food supplements, database creation, development of new methods and reference materials.

The METROFOOD-CZ infrastructure was established in January 2017 as a national node of the international METROFOODRI
infrastructure, which involves 48 organizations from 18 countries. In 2018, the LRI was included among the Czech large
infrastructures on the Roadmap of Large Research Infrastructures of the Czech Republic, in the Health and Food domain. It
consists of three partners — Czech University of Life Sciences Prague (CZU, main coordinator), Czech Agrifood Research
Center (CARC) and University of Chemistry and Technology Prague (UTC Prague).

The activities of the CARC research team (Division of Food) in the last year were focused on the development and validation
of analytical methods (e.g. determination of chitin content, phenolic substances) and the use of modern technologies (high
pressure for treating breast milk), food reformulation (reducing the content of sugars, saturated fatty acids, salt, increasing the
content of proteins, fiber), the development of foods for consumers with specific nutritional requirements (especially gluten-
free diet), food waste in connection with sustainable food production and consumption, risky nutrients, the use of fermentation
technologies, probiotics and prebiotics and the determination of food allergens. In addition, METROFOOD-CZ also offered
services in the field of education at events for the general public and professionals, whether they were conferences, workshops
or exhibitions and fairs.

As part of the development applications and cooperation with the industrial sector, new, industrially usable technical solutions
were protected, which went beyond the scope of mere professional skills. Several innovative foods in the areas of using
alternative protein sources, food reformulation, and the use of plant extracts were protected through utility models last year.

P3 Laboratorni mleci pokus pro vybrané odriudy pSenice seté a Spaldy

Svec 1. (1), Dvoték P. (2), Skiivan P. (1), Ryparova Kvirencova J. (3), Hajslova J. (3),
Hrbek V. (3)

(1) Ustav sacharidt a cerealii, VSCHT Praha
(2) Katedra agroekologie a rostlinné produkce, CZU Praha
(3) Ustav analyzy potravin a vyzivy, VSCHT Praha

V roce 2023 bylo pro ucely experimentu sklizeno celkem Sest odriid pSenice seté a pét odriid
pSenice Spaldy. Vzorky pSenice Wiwa, Prima, Penelope spolecné se Spaldami Serpentin, Rokoz,
Orkus, Rubiota a Tauro byly péstovany v konven¢nim rezimu, zatimco pSenice RTG Telemark,
Butterfly a LG Absalon v ekologickém. Popis jejich mlynatské kvality byl proveden pomoci
vybranych zakladnich znakl jako objemova hmotnost zrna, hmotnost tisice zrn a tvrdost zrna
(metoda PSI podle AACC 55-30). Pti vyuZiti laboratorniho mlyna CD1 Auto Chopin (Chopin
Technologies, FRA), ktery umoznuje dvoukrokové mleti, bylo provedeno pokusné mleti
s hmotnostni bilanci ziskanych mlynskych frakci. Prvni krok mleti se nazyva Srotovani a druhy
vymilani; mezi témito fazemi mleti je dezintegrovany material transportovan pneumaticky. Lze
proto ziskat celkem 5 frakci — §rotové a vymilaci otruby, resp. tyto mouky (SO, VO, SM, VM)
a odpad. Kazd4 ze zkousek byla s uvedenymi vzorky provedena tfikrat podle piislusnych
mezinarodnich norem, mleti s navazkou 530 g zrna. Statistické zpracovani dat v programu
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Statistica 13.0 (TIBCO Software Inc., USA) potvrdilo moznost piekryvu mlynaiské jakosti pti
porovnani konvencné¢ — konvencné a ekologicky — konvencné péstovanych odrid psenice seté
a Spaldy. Objemova hmotnost a PSI tvrdost zrna vykazaly mirné pievazujici odriidovou
zavislost (64 %), coz z principu ovlivnilo dobu mleti, zatizeni mlyna a vytéznosti jednotlivych
frakci. Doba mleti jednoznacné zavisela na vytéznosti VO, tj. podilu otrub z druhého stupné
mleti (r = 0,91, P = 95 %). Celkové vyt&znosti otrub (SO + VO) a mouky (SM + VM) byly
logicky korelovany negativné (r = -0,79, P = 95 %). Vztahy hodnocenych jakostnich znakl
aprekryv kvality odriid pSenice seté a Spaldy byly podrobné prozkoumany a vizualizovany
pomoci vicerozmérné statistick¢é metody hlavnich komponent.

Tato studie byla provedena v rdmci dvou projektii specifického vysokoskolského vyzkumu VSCHT Praha
¢. Al _FPBT 2025 010ac. A2 _FPBT 2022 005.

Laboratory milling test for selected varieties of wheat and spelt

For the purposes of the experiment, a total of 6 varieties of common wheat and 5 spelt ones were harvested in 2023. The wheats
Wiwa, Prima, Penelope and the spelts Serpentin, Rokoz, Orkus, Rubiota and Tauro were grown in a conventional regime, while
the wheats RTG Telemark, Butterfly and LG Absalon in an organic one. The description of milling quality was carried out
using selected basic characteristics as hectolitre weight, thousand kernel weight and grain hardness (PSI method AACC 55-
30). Using the laboratory mill CD1 Auto Chopin (Chopin Technologies, FRA), allowing two-step milling, experimental milling
was performed with a process mass balance. The 1st milling step is called breaking, the 2nd one reduction, resulting into gaining
of 5 fractions in total — breaking and reduction brans / flours (BB, RB, BF, RF) and rest. Each of the tests was performed 3x
according to the international standards; a dose of grain for milling was 530 g. Statistical data processing in the Statistica 13.0
(TIBCO Software Inc., USA) confirmed the overlapping milling quality of conventionally — conventionally and organically —
conventionally grown varieties of common wheat and spelt, respectively. Hectolitre weight and PSI grain hardness showed
prevailing variety dependence (64%), what affected the milling time, mill load and the fractions yield. The milling time clearly
depended on the yield of RB, i.e., on the proportion of bran from the 2nd milling stage (r = 0.91, P =95%). The total yields of
bran (BB + RB) and flour (BF + RF) were logically correlated negatively (r=-0.79, P = 95%). The relationships of the evaluated
quality traits and the overlap of the quality of varieties of common wheat and spelt were examined in detail and visualized
using the multivariate statistical method of principal components.

This study was carried out within two specific university research projects of the University of Chemistry and Technology
Prague No. A1 _FPBT 2025 010 and No. A2_FPBT 2022 005.

P4 MozZnosti vyuZitia cicerovej muky pri vyrobe pSeni¢ného chleba z hl’adiska kvality
a prijatel’nosti vyrobku

Zetochova E., Gavurnikova S., Vollmannova A.
Vyskumny utstav rastlinnej vyroby, NPPC Piestany

Ciel'om prace je hodnotenie vplyvu pridavku cicerovej] muky na kvalitativne, reologické
a senzorické vlastnosti pSeni¢no-strukovinovych chlebovych vyrobkov. Vysledky potvrdzuju,
ze zmesné muky s pridavkom cicerovej muky st vhodnou alternativou ku klasickym psSeni¢nym
mukam. Cicerova muka sa vyznacovala vy§§im obsahom bielkovin, popola a nizSou vlhkostou,
¢im prispela k zvySeniu nutri¢nej hodnoty vyrobkov. Pridanim 5-20 % cicerovej muky do
pSenicnej muky sa zvySoval obsah bielkovin, mineralnych latok a vldkniny v zmesnych
mukach, ¢o v sulade s literatirou naznacuje aj potencidlne zniZenie glykemického indexu.
Farinografické analyzy ukézali vyS$Siu véznost vody a zmenu stability cesta v zavislosti od
podielu cicerovej muky. NajvysSia stabilita cesta a farinografické Ccislo kvality boli
zaznamenané pri 5—10 % pridavku. Bochniky s 5 % obsahom cicerovej muky dosiahli najlepsie
senzorické hodnotenie a v hedonickom 5 bodovom systéme hodnotené ako najprijatel'nejsie.
Vysledky potvrdzujl, Ze ¢iasto¢na ndhrada pSeni¢nej muky cicerovou mukou vedie k zlepSeniu
vyzivovej hodnoty bez negativneho vplyvu na technologicka kvalitu chleba.

Possibilities of using chickpea flour in the production of wheat bread in terms of product quality and acceptability
The aim of the work is to evaluate the effect of adding chickpea flour on the qualitative, rheological and sensory properties
of wheat-legume bread products. The results confirm that mixed flours with the addition of chickpea flour are a suitable
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alternative to classic wheat flours. Chickpea flour was characterized by a higher protein, ash and lower moisture content, which
contributed to increasing the nutritional value of the products. Adding 5-20% chickpea flour to wheat flour increased the
content of protein, minerals and fiber in mixed flours, which, in accordance with the literature, also indicates a potential
reduction in the glycemic index. Farinographic analyses showed higher water binding capacity and a change in dough stability
depending on the proportion of chickpea flour. The highest dough stability and farinographic quality number were recorded
at 5-10% addition. Loaves with 5% chickpea flour content achieved the best sensory evaluation and were rated as the most
acceptable in the hedonic 5-point system. The results confirm that partial replacement of wheat flour with chickpea flour leads
to an improvement in nutritional value without a negative impact on the technological quality of the bread.

PS Kliciace zrna: Nutri¢ny potencial v obilninach

Havrlentovd M. (1, 2), Nemcova E. (1), Gerges P. (3), Nemecek P. (1)

(1) UCM v Trnave
(2) NPPC v Piestanoch
(3) Université Clermont Auvergne, FR

Obilniny su vyznamnou sucast'ou jedalni¢ka I'udskej populécie, aj ked ich kvalita a nutri¢ny,
pripadne zdravotny, prinos su Casto diskutované. Jednou z metdd, ako je mozné nutricna
hodnotu zrna zvysit, je naklicovanie, ¢im mdzeme v zrne ziskat’ vyssi obsah nielen metabolitov
so zvySenou nutricnou hodnotou, ale aj biologickou aktivitou a zdravotnym vyznamom pre
konzumenta. Cielom prace bolo sledovat’ vplyv klicenia na kvalitu zrna ovsa siateho (4vena
sativa L.) a pSenice letnej (Triticum aestivum L.) pre ich d’alSie vyuzitie v potravinarskom
priemysle. Zrnd obilnin slovenskej proveniencie sme kli¢ili po dobu 24 az 300 hodin
a analyzovali sme vybrané nutri¢né parametre a aktivity enzymov. V porovnani s kontrolou sme
v nakliCenych semenach sledovali Statisticky preukazny pokles niektorych metabolitov,
konkrétne obsah [B-D-glukénu, Skrobu, celkovej potravinovej vldkniny, rozpustnej
anerozpustnej potravinovej vladkniny. Na druhej strane, pozorovali sme narast v obsahu
bielkovin a enzymovej aktivity a-amylazy a B-amylazy, sacharazy a lipazy. V obsahu lipidov
sme nepozorovali vyrazné zmeny medzi kontrolou a nakli¢enymi semenami. TaktieZ vybrané
enzymové aktivity nakliceného zrna ovsa siateho boli porovnané s diastou a sladom ako
moznymi alternativami v potravinarstve.

Germinated grains: Nutritional potential in cereals

Cereals are an important part of the human diet, although their quality and nutritional and possibly health benefits are often
discussed. One of the methods for increasing the nutritional value of grains is sprouting, which allows us to obtain a higher
content of metabolites with increased nutritional value, as well as biological activity and health significance for the consumer.
The aim of the work was to monitor the effect of germination on the quality of oat (4vena sativa L.) and spring wheat (Triticum
aestivum L.) grains for their further use in the food industry. We germinated cereal grains of Slovak origin for 24 to 300 hours
and analyzed selected nutritional parameters and enzyme activities. Compared to the control, we observed a statistically
significant decrease in some metabolites in germinated seeds, namely the content of B-D-glucan, starch, total dietary fiber,
soluble and insoluble dietary fiber. On the other hand, we observed an increase in protein content and enzyme activities
of namylase and B-amylase, sucrase and lipase. We did not observe significant changes in lipid content between control and
germinated seeds. Also, selected enzyme activities of germinated oat grain were compared with diastase and malt as possible
alternatives in food industry.
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P6 Valorization of fruit/vegetable waste for the production of natural pigments and their
application in food packaging materials: A review

Hazar H. (1), Giizdemir O. (2)

(1) Graduate School of Natural and Applied Sciences, Aydin Adnan Menderes University,
Turkey
(2) Department of Food Engineering, Aydin Adnan Menderes University, Turkey

Each year, approximately one-third of the food (~ 1.3 billion tonnes) is wasted. Reducing
or valorizing waste plays a critical role in achieving sustainability goals in the food industry.
Large amounts of fruit peels, the main by-product of industrial fruit processing, are often
discarded as waste. Waste generated during fruit/vegetable processing generally consists of
materials such as peel, fruit seeds, leaves, stems, peels, and roots. These residues often contain
valuable natural compounds. One of these valuable compounds available in fruit/ vegetable
waste is natural pigments like chlorophylls, carotenoids, flavonoids, and betalins.

There have been various extraction methods studied in the literature to obtain natural pigments
from food waste. These methods have been improved by the researchers to increase the stability
of the pigments and preserve their functional properties. Encapsulation techniques are used
to improve the stability and bioavailability of natural pigments. These techniques enable
the pigments to be coated with protective materials, making them more durable and useful.
Extraction and encapsulation techniques optimize the use of natural pigments.

The recovered natural pigments have been studied in food packaging research to track real-time
quality changes through color change. This method decreases the possible food waste amount
by warning the consumers and sellers for the upcoming possible spoilage. The smart packaging
technology provides biosensors processed from fruit/vegetable industry waste, which makes
the food industry more sustainable via both waste valorization and food waste reduction.

This present study aims to systematically review the literature on the valorization of fruit/
vegetable waste as natural pigments and their utilization in the food packaging industry

This study will present a systematic literature review that covers extraction techniques
of natural pigments and their encapsulation methods. It also contains the literature research
results on the food packaging applications of natural pigments and their effects on
the engineering properties of packaging materials.

P7 Edible packaging from green tea polyphenols
Aksu M. (1), Giizdemir O. (2)

(1) Graduate School of Natural and Applied Sciences, Aydin Adnan Menderes University,
Turkey
(2) Department of Food Engineering, Aydin Adnan Menderes University, Turkey

Green tea industrial waste contains polyphenols (GTP), a bioactive extract component that is
a valuable material to be thrown away. The valuable GTP extract has excellent antioxidant and
antibacterial properties and has attracted the interest of researchers as a good additive to
improve the properties of degradable, environmentally friendly and edible food packaging
materials. The flavanoid component catechins are found in large quantities in green tea and
green tea waste. As an active ingredient, catechins contribute to the aroma, flavour and
fragrance of tea and are known for their high antioxidant properties. These active ingredients
are being evaluated for use in active food packaging to increase the shelf life of packaged foods.
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This study is a literature review focusing on the use of GTP addition in edible packaging
materials and its effects in improving barrier properties, mechanical properties, antioxidant and
antibacterial properties of edible films.

The aim of this present study is to systematically review the literature on the edible packaging
materials made of green tea polyphenols.

This study will present a systematic literature review on the extraction methods of GTPs and
their utilization in packaging materials. Their effects in enhancing the barrier properties,
mechanical properties, antioxidant and antibacterial properties of edible films will be
discussed.

P8 Senzoricka prijatelnost kavy balené v jedlych filmech s kavovou sedlinou: Inovativni
pristup k udrzitelnému obalovému designu

Tauferova A., Kotianova D., Pencak T., Dordevic D., Tremlova, B., Budina J., Kovtun V.
Ustav hygieny a technologie potravin rostlinného ptivodu, VETUNI Brno

Na celém svéteé se denné vyprodukuje znacné mnozstvi kdvové sedliny, kterd je vyznamnym
vedlej§im produktem pii pfipravé kavovych ndpoji. Tento fakt predstavuje aktudlni
environmentalni vyzvu z hlediska hledani inovativnich zpasobi jejiho dalsiho vyuziti. Jednou
z perspektivnich moznosti je vyuZiti kdvoveé sedliny jako soucésti jedlych obalovych materiald,
coz muze prispét k udrzitelnosti potravindiského sektoru.

Tato studie se zaméfuje na vyuziti kavové sedliny k vyrobé jedlych obalt pro mletou kavu,
které by fungovaly jako prakticky primarni obal pro davku kavy urc¢enou k ptipravé jednoho
napoje. Kavovy obal s obsahem sedliny zvySuje komfort a zjednoduSuje piipravu pro
spottebitele tim, Ze eliminuje potfebu vazeni kavy a soucasné mize prispét k lepSimu uchovani
senzorickych vlastnosti kavy po semleti.

Panel skolenych hodnotitelti posuzoval vybrané klicové senzorické deskriptory filtrovaného
kavového napoje piipraveného metodou french pressu, a to prostfednictvim kategorovych
ordinalnich stupnic. Ziskana data byla statisticky vyhodnocena v softwaru R s vyuzitim balicku
SensoMiner. K analyze hlavnich senzorickych rozdild mezi experimentalnimi vzorky byla
pouzita metoda hlavnich komponent (PCA).

Sensory acceptability of coffee packaged in edible films with coffee grounds: An innovative approach to sustainable
packaging design

A significant amount of spent coffee grounds is produced worldwide daily as a major byproduct of coffee beverage preparation.
This presents a current environmental challenge, particularly in terms of finding innovative ways to repurpose this material.
One promising approach is incorporating spent coffee grounds into edible packaging materials, which could contribute to the
sustainability of the food industry.

This study focuses on utilizing spent coffee grounds for the production of edible packaging for ground coffee, serving as
a practical primary package for a single-serving coffee portion. The coffee-based edible packaging enhances user convenience
and simplifies preparation by eliminating the need for weighing coffee, while also potentially contributing to better preservation
of the sensory properties of ground coffee.

A trained panel of assessors evaluated key sensory descriptors of a filtered coffee beverage prepared using the French press
method, employing categorical ordinal scales. The collected data were statistically analyzed using R software with
the SensoMiner package. Principal Component Analysis (PCA) was applied to identify major sensory differences among
the experimental samples.
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P9 Vliv skladovani na fyzikalné-chemickou stabilitu a aromaticky profil lyofilizované
kavy se smetanou

Trenzova K. (1), Divi$ P. (1), Knapovska P. (1), Malisek J. (2), Szotkowski M. (2)

(1) Ustav chemie potravin a biotechnologii, VUT Brno
(2) Katedra logistiky, Univerzita obrany Brno

Lyofilizace je pokrocila metoda suSeni umoziujici zachovani choulostivych slozek a ptirodniho
aroma v potravinaiskych systémech, vcetné sméesi obsahujicich mlécny tuk. Cilem této prace
bylo navrhnout optimalni recepturu kavy espresso se smetanou za ucelem vytvoreni senzoricky
atraktivniho ndpoje s moznosti rychlé a efektivni ptipravy ve ztizenych podminkéch. Ziskané
poznatky jsou vyznamné pro vyvoj trvanlivych emulznich ndpoji na bazi smetany urcenych
pro specifické aplikace, jako jsou ,ready-to-eat produkty pro armédu, zachranné slozky,
kosmonautiku ¢i prémiovy instantni trh.

Pro simulaci raznych skladovacich scénait byly vzorky uchovavany pfi tfech teplotach: 5 °C
(referencni teplota), 25 °C (dle normy STANAG 2937) a 40 °C (teplotni extrém). V ivodni fazi
vyzkumu byla pozornost vénovana Upravé slozeni smési s cilem zachovat strukturu vzorku
aminimalizovat separaci mlééného tuku. Druhd ¢ast prace hodnotila fyzikaln€-chemickou
stabilitu produktu na zdkladé barevnych zmén (CIELAB), obsahu vlhkosti, aktivity vody,
reologickych vlastnosti a aromatického profilu analyzovaného metodou SPME-GC-MS.
Vysledky ukazuji, Ze i pfes Setrnost lyofilizace dochazelo k separaci mlééného tuku a rozvoji
senzoricky negativnich projevii spojenych se Zluknutim béhem skladovéani, coz vyrazné
snizovalo kvalitu vysledného produktu. Vylepsend formulace s pfidavkem lecitinu umoznila
stabilizovat mlé¢nou fazi a zachovat kompaktni strukturu lyofilizatu. Po rehydrataci vSak
dochazelo ke ztmavnuti, pravdépodobné vlivem zmén v koloidni struktufe a snizeného
svételného rozptylu. Reologie prokéazala podobnost tokovych kiivek s ¢erstvou kavou, avSak
uvzorkl s vy$s§im obsahem smetany skladovanych pii 40 °C se objevily vyrazné odchylky,
svédcici o ¢astecné denaturaci bilkovin. PrestoZe n€které strukturdlni zmény pretrvavaji, lecitin
vyrazng prispél ke zlepSeni stability a senzorické kvality vysledného produktu.

Effect of storage on the physicochemical stability and aromatic profile of freeze-dried coffee with cream

Lyophilization is an advanced drying method enabling the preservation of delicate components and natural flavour in food
systems, including mixtures with milk fat. This study aimed to design an optimal espresso coffee recipe with cream to create
a sensory-attractive beverage suitable for fast and efficient preparation under demanding conditions. The findings are relevant
for the development of stable cream-based emulsion beverages for applications such as military, emergency, aerospace,
or premium instant products.

To simulate storage scenarios, samples were stored at 5 °C (reference), 25 °C (according to STANAG 2937), and 40 °C
(temperature extreme). The first research phase focused on optimizing the mixture to preserve the structure of the freeze-dried
matrix and stabilize free milk fat. The second part assessed physicochemical stability through colour parameters (CIELAB),
moisture content, water activity, rtheology, and aroma profile via SPME-GC-MS.

The results show that despite the gentle nature of freeze-drying, milk fat separation and the development of sensory adverse
effects associated with rancidity during storage significantly reduced the quality of the final product. The improved formulation
with the addition of lecithin made it possible to stabilise the milk phase and maintain the compact structure of the lyophilisate.
However, darkening occurred after rehydration, probably due to changes in the colloidal structure and reduced light scattering.
The rheology showed similarity of the flow curves to fresh coffee, but the higher cream content samples stored at 40 °C showed
significant deviations, indicating partial denaturation of the proteins. Although some structural changes remain, lecithin has
contributed significantly to improving the stability and sensory quality of the final product.
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P10 Prirodni vs. syntetické: Jak brusnice boruvka (Vaccinium myrtillus L.) ovliviiuje
kvalitu Zelé cukrovinek

Knapovska P. (1), Vitova E. (1), Trenzova K. (1,2)

(1) Ustav chemie potravin a biotechnologii, VUT Brno
(2) Katedra logistiky, Univerzita obrany Brno

Tato prace se zaméfuje na vyuziti brusnice boruvky (Vaccinium myrtillus L.) jako piirodni
alternativy k syntetickym aditiviim, pouzivanym pii vyrobé zelé cukrovinek. Bortivky jsou
cenény pro svou piijemnou chut’, vyraznou ¢ervenofialovou barvu a vysoky obsah bioaktivnich
latek, jako jsou antioxidanty, anthokyany a fenolické latky. Zelé cukrovinky jsou oblibenou
pochoutkou, jak mezi détmi, tak 1 dospélymi. Cilem této prace bylo pfipravit cukrovinky, které
budou nejen chutné, ale také bohaté na bioaktivni latky. Vyuziti borivek v cukrovinkéch by tak
mohlo vyhovovat soufasnému trendu nahrazovani syntetickych aditiv pfirodnimi
alternativami.

V rdmci prace byly vyrobeny Zelé cukrovinky s ptidavkem cerstvych bortivek, lyofilizovanych
bortivek a cukrovinky se syntetickymi barvivy (E132, E129) a komeréné¢ dostupnym
borivkovym aromatem. VSechny vzorky byly hodnoceny zhlediska antioxidacni aktivity,
celkového obsahu fenolickych latek a anthokyanti. Rovnéz byla provedena analyza té¢kavych
aromatickych latek, méfeni textury a senzorickd analyza. Stabilita jednotlivych variant byla
posouzena prostiednictvim skladovaciho experimentu, pii kterém byly cukrovinky po tficeti
dnech podrobeny opakovanym analyzam.

Vysledky ukazaly, Ze pfidavek borlivek do cukrovinek nejenze vyrazné zvySuje jejich nutriéni
hodnotu, ale ma také pozitivni vliv na jejich senzorické vlastnosti. Vyrobené cukrovinky
s pridavkem bortuvek se tak jevi jako vhodna a zdravéjsi alternativa ke komeréné dostupnym
vyrobklim.

Natural vs. synthetic: How bilberry (Vaccinium myrtillus L.) affects the quality of jelly candy

This work focuses on the use of bilberry (Vaccinium myrtillus L.) as a natural alternative to synthetic additives used
in the production of jelly candy. Bilberries are valued for their pleasant flavour, distinctive reddish-purple colour and high
content of bioactive compounds such as antioxidants, anthocyanins and phenolics. Jelly candies are a popular treat among both
children and adults. The aim of this work was to prepare candy that is not only tasty but also rich in bioactive substances. Thus,
the use of bilberries in confectionery could suit the current trend of replacing synthetic additives with natural alternatives.

In this work, jelly candy with the addition of fresh bilberries, freeze-dried bilberries and candy with synthetic colours (E132,
E129) and commercially available bilberry flavouring were produced. All samples were evaluated for antioxidant activity, total
phenolics, and anthocyanins content. Analysis of volatile aroma compounds, texture measurements, and sensory analysis were
also performed. The stability of the different variants was assessed by a storage experiment, in which the candy was subjected
to repeated analyses after thirty days.

The results showed that the addition of bilberries to the candy not only significantly increased its nutritional value but also had
a positive effect on its sensory properties. Thus, confectionery made with the addition of bilberries appears to be a suitable and
healthier alternative to commercially available products.

P11 Vliv skladovacich podminek na stabilitu a kvalitu agarovych cukrovinek
s extraktem tuZebniku jilmového

Rychetsky M. (1), Trenzova K. (1,2), Vitova E. (1)

(1) Ustav chemie potravin a biotechnologii, VUT v Brng
(2) Fakulta vojenského leadershipu, Univerzita obrany v Brné

V poslednich letech roste zdjem o vyvoj zdravéjsSich alternativ cukrovinek, které vyuzivaji
prirodni slozky s funk¢nimi vlastnostmi. Jeden z takovych ptistupii zahrnuje pouziti rostlinnych
extraktll s pfiznivymi U¢inky na zdravi. Extrakt z tuZebniku jilmového je zkoumén pro své
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potencialni antioxidacni a protizanétlivé vlastnosti. Zaclenéni téchto bioaktivnich latek do
potravinaiskych vyrobkl vsak predstavuje problémy souvisejici se stabilitou a zachovanim
vyzivové hodnoty béhem skladovani.

Cilem této studie bylo zhodnotit, jak extrakt z tuzebniku i samotné cukrovinky reaguji na rizné
podminky skladovani, se zaméfenim na zmény nutri¢nich vlastnosti, textury a senzorickych
vlastnosti v prubéhu ¢asu.

Byly pfipraveny agarové cukrovinky obsahujici extrakt tuzebniku a byl hodnocen vliv délky
skladovani, teploty a piisobeni svétla na jejich klicové vlastnosti. Sledovanymi parametry byly
antioxidac¢ni aktivita, obsah polyfenoll, obsah vitaminu C a pfitomnost aromaticky aktivnich
latek. Kromé toho byla provedena reologickd méteni pro posouzeni textury v prubéhu casu,
zatimco nutna senzorickd analyza hodnotila, zda cukrovinky ztistaly senzoricky akceptovatelné
po celou dobu experimentu. Vysledky ukézaly, ze za standardnich podminek si cukrovinky
zachovaly své nutri¢ni vlastnosti az po dobu dvou mésicii, zatimco chlazeni mirné snizilo jejich
udrzitelnost na pfiblizné€ 45 dni. Jako hlavni limitujici faktor se ukazala strukturalni integrita
samotnych cukrovinek, kterd byla ovlivnéna uvoliiovanim vody béhem skladovani a nadslednym
vysychanim. Pro feSeni tohoto problému se budouci vyzkum zaméti na potahovani cukrovinek
karnaubskym voskem, aby se prodlouzila jejich trvanlivost a zachovala jejich kvalita.
Podékovani: Tato prace byla podpofena Internimi granty VUT (Specificky vyzkum) reg. ¢. 1. ¢. FCH-S-25-8818

a Ministerstvem obrany CR, grant INTAL: Zavadéni novych technologii a postupti do logistické podpory Armady CR
(DZROFVL22-INTAL).

Impact of storage conditions on the stability and quality of agar-based confectionery with Filipendula ulmaria extract
In recent years, there has been growing interest in the development of healthier confectionery alternatives that combine natural
ingredients with functional properties. One such approach involves the use of plant extracts with beneficial health effects.
Filipendula ulmaria extract has been studied for its potential antioxidant and anti-inflammatory properties. However,
incorporating such bioactive compounds into food products presents challenges related to stability and retention of nutritional
value during storage.

This study aimed to evaluate how both Filipendula extract and the confectionery itself respond to different storage conditions,
focusing on changes in nutritional properties, texture, and sensory characteristics.

Agar-based confectionery containing Filipendula extract was prepared, and the impact of storage duration, temperature, and
light exposure on its key properties was assessed. Monitored parameters included antioxidant aktivity, total phenol content,
vitamin C levels, and the presence of aroma-active compounds. Additionally rheological analysis was performed to examine
the texture over time, while the necessary sensory analysis evaluated whether the confectionery remained sensorially acceptable
throughout the experiment. The results showed that under standard conditions, the confectionery retained its nutritional
properties for up to two months, while refrigeration slightly reduced its sustainability to approximately 45 days. The main
limiting factor appeared to be the structural integrity of the confectionery itself, which was affected by the release of water
during storage and subsequent drying. To address this problem, future research will focus on coating the sweets with carnauba
wax to extend their shelf life and maintain their quality.

Acknowledgement: This work was supported by the Internal Grants of BUT (Specific Research) Reg. No. FCH-S-25-8818 and

by Ministry of Defence of the Czech Republic, grant INTAL: Implementation of new technologies and procedures into
the logistic support of the Army of the Czech Republic (DZRO-FVL22-INTAL).

P12 Vyvoj brownie s vysokym obsahem bilkovin pro vojenské a nouzové pridélové
systémy

Szotkowski M., Skarecky A., Malisek M., Trenzova K., Kiistofova K.

Katedra logistiky, Univerzita Obrany Brno

Roste poptavka po skladovatelnych, nutricn€ vyvazenych potravinaiskych produktech
vhodnych pro vojensky persondl a zachranné slozky. Tato studie predstavuje vyvoj
vysokoproteinového brownie navrzen¢ho jako chutny a funkéni komponent bojovych
a krizovych davek. Formulace byla upravena za¢lenénim fazoli jako ptirodniho zdroje bilkovin,
¢imz se zvysila nutricni hodnota bez pouziti proteinovych izolatd na bazi mléka. Fazole také

35



piispély vlakninou a komplexnimi sacharidy. Senzoricka kvalita byla peclivé optimalizovana,
aby byla zachovdna znama chut’ a textura tradi¢nich brownies.

Analyza textury pomoci texturometru ukazala, ze produkt si po lyofilizaci zachoval kompaktni
a soudrznou strukturu, coz podporuje jeho vhodnost pro dlouhodobé skladovéani a polni
podminky. Senzorické hodnoceni vyskolenym panelem potvrdilo vysokou piijatelnost variant
obohacenych o fazole bez znatelnych pachti nebo nezadoucich pachuti. Nutricni analyza
prokdzala vyznamny narGst bilkovin na porci pfi zachovani celkové energetické hustoty.
Simulace skladovatelnosti pfi 5, 25 a 40 °C ukézaly dobrou stabilitu. Vysledky potvrzuji
potencial suSenek na bazi fazoli jako funk¢ni potraviny bohaté na bilkoviny a podporujici
moralku pro zatfazeni do vojenskych a nouzovych vyzivovych programi.

Development of a high-protein brownie for military and emergency ration systems

There is growing demand for shelf-stable, nutritionally balanced food products suitable for military personnel and emergency
responders. This study presents the development of a high-protein brownie designed as a palatable and functional component
of combat and crisis rations. The formulation was modified by incorporating beans as a natural protein source, increasing
nutritional value without using dairy-based protein isolates. Beans also contributed fiber and complex carbohydrates.
The sensory quality was carefully optimized to maintain the familiar taste and texture of traditional brownies.

Texture analysis using a texture meter showed that the product retained a compact and cohesive structure after freeze-drying,
supporting its suitability for long-term storage and field conditions. Sensory evaluation by a trained panel confirmed high
acceptability of the bean-enriched variants, with no noticeable off-flavors or undesirable aftertastes. Nutritional analysis
demonstrated a significant protein increase per portion while preserving overall energy density. Shelf-life simulations at 5, 25,
and 40 °C indicated good stability. The results confirm the potential of bean-based brownies as a functional, protein-rich, and
morale-supporting food for inclusion in military and emergency nutrition programs.

P13 Vliv alternativnich sladidel a makové mouky na glykemicky index a senzorickou
prijatelnost suSenek

Havlova L., Klimovic¢ova R., Tauferova A., PeCova M., Tremlova B.
Ustav hygieny a technologie potravin rostlinného ptivodu, VETUNI Brno

Nadmérny pfijem sachardzy je spojovan s fadou nezddoucich Uc¢inkl vcetné civilizacnich
onemocnéni, jako je obezita nebo cukrovka. Tato prace se veénuje moznosti vyuziti
alternativnich sladidel a mouky z makovych vyliski, a to za i€elem zlepSeni nutri¢niho profilu
a zvySeni udrZitelnosti inovativnim vyuzitim vedlejSiho produktu pii vyrobé oleje. Cilem prace
bylo sledovat vliv pouZitych surovin na glykemicky index a senzorickou pfijatelnost susenek.
Do susSenek byla pouZita sachardza a sirupy: javorovy (M), ¢ekankovy (C), datlovy (D) a agéve
(A). Vybrané vzorky obsahovaly krom¢ pSenicné mouky také ptidavek makové mouky
v mnozstvi 10% (P10) nebo 20% (P20). Glykemicky index (GI) byl zjistén pomoci metody
GOPOD, traveni in vitro. Vliv surovin na senzorickou jakost byl stanoven pomoci kvantitativni
deskriptivni analyzy panelem Skolenych hodnotiteli (n = 16, primérny veék 29 let). Vysledky
ukazaly, Ze makova mouka sniZila hodnoty glykemického indexu suSenek u vSech sladidel,
nicméné pouze v piipadé javorového sirupu (M — 57,06+1,24; MP20 — 52,06+1,54) a datlového
sirupu (D — 63,24+0,32; DP20 — 59,03+3,23) byly rozdily statisticky vyznamné (p<0,05).
Z hlediska senzorické analyzy byly nejlépe celkové hodnoceny vzorky suSenek s obsahem
sachardzy (6,50) a z experimentalnich vzorkt dosahly nejvyssiho celkového hodnoceni susenky
s obsahem javorového sirupu bez ptidavku makové mouky (5,13) a s ptidavkem 10 % makové
mouky (5,31). Tyto vzorky zéroven dosahly statisticky vyznamné (p<0,05) vySSich hodnot
v celkovém hodnoceni ve srovnani s ostatnimi experimentalnimi vzorky. Nejhiife hodnocenym
vzorkem byly suSenky s obsahem datlového sirupu (2,75), které vykazovaly statisticky
vyznamné vyS$si intenzitu cizi chuti (4,69) a také nejintenzivnéjsi barvu. Nejlépe hodnocenou
alternativou sachar6zy mezi sladidly byl javorovy sirup. Z pohledu zvyseni nutri¢ni hodnoty
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suSenek a udrZzitelnosti se ukézal jako vhodny ptidavek 10 % makové mouky, ktery nesnizil
senzorickou pfijatelnost suSenek..

Impact of alternative sweeteners and poppy seed flour on glycemic index and sensory acceptability of biscuits
Excessive sucrose intake is associated with various adverse effects, including lifestyle-related diseases such as obesity and
diabetes. This study explores the potential use of alternative sweeteners and poppy seed press cake flour to enhance
the nutritional profile and sustainability of biscuits through the innovative utilization of a by-product of oil production.
The objective of this study was to assess the impact of the selected ingredients on the glycemic index and sensory acceptability
ofbiscuits. The biscuits were prepared using sucrose and syrups: maple (M), chicory (C), date (D), and agave (A). Selected
samples were also fortified with 10% (P10) or 20% (P20) poppy seed press cake flour. The glycemic index (GI) was determined
using the GOPOD method via in vitro digestion. The impact of the ingredients on sensory quality was evaluated through
quantitative descriptive analysis by a panel of trained assessors (n = 16, mean age 29 years). The results demonstrated that
the addition of poppy seed flour reduced the glycemic index values of biscuits for all sweeteners; however, the differences were
statistically significant (p<0.05) only in the case of maple syrup (M — 57.06+1.24; MP20 — 52.06+1.54) and date syrup
(D 63.24+0.32; DP20 — 59.03+3.23). From a sensory perspective, biscuits containing sucrose received the highest overall
rating (6.50). Among the experimental samples, biscuits made with maple syrup without poppy seed flour (5.13) and those with
a 10% addition of poppy seed flour (5.31) received the highest overall ratings, with both scoring significantly higher (p<0.05)
than the other experimental variants. The lowest-rated sample was the biscuit containing date syrup (2.75), which exhibited
a statistically significantly higher intensity of foreign flavor (4.69) and the most intense color. Among the alternative
sweeteners, maple syrup was the most favorably evaluated. From the perspective of enhancing the nutritional value and
sustainability of biscuits, the addition of 10% poppy seed press cake flour proved to be a suitable option, as it did not negatively
impact the sensory acceptability of the biscuits.

P14 U¢inek chitosanu a kyseliny sorbové na Gluconobacter spp., technologicky nezadouci
bakterie v napojarstvi

Svirakova E., Bucko F., Kvasni¢ka F.
Ustav konzervace potravin, VSCHT Praha

Na kontaminaci nealkoholickych népojii se asto podileji octové bakterie rodu Gluconobacter,
které maji statut technologicky nezadoucich baterii. Bakterie Gin. frateurii jsou pro ¢lovéka
podminéné patogenni a piedstavuji riziko vaznych infekci zejména u chronicky nemocnych
a imunokompromitovanych pacientd. Modernim piistupem eliminace glukonobakterii
v ndpojarstvi se nabizi pouZiti pfirodni antibakterialn€ aktivni latky chitosanu, v kontrastu
s tradiénim pfistupem — pouZivanim kyseliny sorbové. Cilem préce je zjistit i€inek chitosanu
(0; 0,20; 0,50; 1,00 a 1,50 hm. %) a kyseliny sorbové (0; 0,01; 0,02 a 0,03 hm. %) na bakterie
5 kment Gluconobacter spp. v modelovych Sabouraudovych bujonech realizovanych na
laboratornim  bioreaktoru, a také v modelovych sirupech/cukernych roztocich
(0,202 0,40 hm. %) béhem skladovacich pokusti s vyuzitim laboratorniho denzitometru.
Na zéklad¢ déledobych kultivaci Gluconobacter spp. na bioreaktoru bylo konstatovano, Ze se
zvySujici se koncentraci chitosanu dochazelo k redukci ristu bakterii u vSech kment, a Ze
ucinek chitosanu byl zjistén jako bakteriostaticky. K inhibici bakterii u v§ech kmenii doslo pfi
pouziti kyseliny sorbové o nejvyssi testované koncentraci (0,03 hm. %). Na zakladé
skladovacich pokusit (30 °C, 35 dni) modelovych ovocnych sirupli/cukernych roztoki
o raznych sloZenich, cilen¢ kontaminovanych bakteriemi kmene Gin. oxydans 'CCM 3618,
s vyuzitim denzitometru bylo sdé€leno, ze bakteridlni stabilita jahodovych sirupii byla podobna
stabilit¢ malinovych sirupti. Nejvyssi stabilitu vykazovaly tfi sirupy (jahodové 1 malinové):
sirupy originalni, sirupy s pfidavkem ¢ekankového sirupu a chitosanem (0,20 hm. %), sirupy
s pfidavkem c¢ekankového sirupu a chitosanem (0,40 hm. %). Vysledky prace mohou byt
vyuzity pfi vyrobé nealkoholickych népojl, zvlasté ovocnych siruptl, pii eliminaci bakterii
Gluconobacter spp. s vyuzitim mimo jiné 1 potencidlu chitosanu.

Effect of chitosan and sorbic acid on Gluconobacter spp., technologically undesirable bacteria in the beverage industry
Acetic acid bacteria of the genus Gluconobacter, which have the status of technologically undesirable bacteria, are often
involved in the contamination of non-alcoholic beverages. Gin. frateurii bacteria are opportunistically pathogenic to humans
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and pose a risk of serious infections especially in chronically ill and immunocompromised patients. A modern approach
to eliminating gluconobacteria in beverages offers the use of the natural antibacterial active substance chitosan, in contrast
to the traditional approach — using sorbic acid. The aim of the work is to determine the effect of chitosan (0; 0.20; 0.50; 1.00
and 1.50 wt. %) and sorbic acid (0; 0.01; 0.02 and 0.03 wt. %) on the bacteria of 5 strains of Gluconobacter spp. in the model
Sabouraud broth carried out on a laboratory bioreactor, as well as in the model syrups/sugar solutions (0.20 and 0.40 wt. %)
during storage experiments using a laboratory densitometer. Based on long-term cultivation of Gluconobacter spp.
On the bioreactor, it was noted that with increasing concentrations of chitosan there was a reduction in bacterial growth in all
strains, and that the effect of chitosan was found to be bacteriostatic. Inhibition of bacteria in all strains occurred using sorbic
acid at the highest concentration tested (0.03 wt. %). Based on storage experiments (30 oC, 35 days) of model fruit syrups/sugar
solutions with different compositions, specifically contaminated with Gln. oxydans 'CCM 3618' strain bacteria, using
the densitometer, it was reported that the bacterial stability of strawberry syrups was similar to that of raspberry syrups. Three
syrups (strawberry and raspberry) showed the highest stability: original syrups, syrups with added chicory syrup and chitosan
(0.20 wt. %), syrups with added chicory syrup and chitosan (0.40 wt. %). The results of the work can be used in beverage
industry, especially fruit syrups, to eliminate Gluconobacter spp. using, among other things, the potential of chitosan.

P15 Pouziti ochrannych kultur p¥i vyrobé syri
Kalhotka L., Koufil P., Zemanova J., Juzl M.
Ustav technologie potravin, MU v Brné

Syry véetné tvarohil tvofi velmi rozmanitou skupinu mléénych vyrobkt, pii jejichz vyrobé se
uplatiiuje fada mikroorganismi, pficemz zasadni roli hraji bakterie mlééného kvaseni. Tyto
bakterie jsou soucasti primarni kultury zajistujici fermentaci, ale diky produkei
antimikrobidlnich latek ptsobi téz jako kultury protektivni. Pfi vyrobé syrli l1ze samostatné
protektivni kultury aplikovat jako prostiedek proti vyznamnym alimentarnim patogeniim c¢i
proti mikroorganismim pusobicim kazeni syri.

The use of protective cultures in the production of cheeses

Cheeses, including quark, are a very diverse group of dairy products, in the production of which a number of microorganisms
are used, with lactic acid bacteria playing a crucial role. These bacteria are part of the primary microbial culture ensuring
fermentation, but thanks to the production of antimicrobial substances they also act as protective cultures. In the production
of cheese, separate protective cultures can be applied as a means against significant food pathogens or against microorganisms
causing cheese spoilage.

P16 Moznosti vyuziti zbytku po filetovani kapra obecného: Hodnoceni kvality
mechanicky oddélené svaloviny

%

Zelenkova A., Sistkové 1., Cizkova H.
Ustav konzervace potravin, VSCHT Praha

Mechanicky oddélené produkty rybolovu piedstavuji v Ceské republice nevyuZitou moZnost
maximalizace vytéznosti zbytkd po filetovani. Hlavnimi piekazkami se zdaji byt vysoka
mikrobidlni nestabilita vstupni suroviny a finan¢ni narocnost potizeni kvalitniho bubnového
separatoru. Tento projekt se zaméfuje na stanoveni kvalitativnich parametrti mechanicky
odd¢€lené svaloviny z kapra obecného (Cyprinus carpio), vyrobené z Cerstvé a rozmrazené
vstupni suroviny a skladované pii -18 °C po dobu 3 a 6 mésicl. Predbézné vysledky
skladovaciho testu, ktery je planovan na celkem 12 mésicli, ukazuji, ze mikrobidlni
kontaminace (sledovano jako celkovy pocet mikroorganisml), mira degradace tuka
(thiobarbiturové ¢islo) a mira degradace bilkovin a dalSich dusikatych sloucenin (celkovy
t€kavy bazicky dusik) a profil té¢kavych latek odebranych vzorkl jsou primédrné zavislé na
slozeni a vlastnostech vstupni suroviny, nikoli na zplisobu zpracovani nebo délce
mrazirenského skladovani.
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Possibilities for utilizing carp filleting residues: Quality assessment of mechanically separated flesh

Mechanically separated fishery products represent an overlooked opportunity in the Czech Republic for maximizing the yield
from filleting residues. The main obstacles seem to be the microbial instability of the input raw material and the financial cost
of purchasing a high-quality drum separator. This project focuses on determining the qualitative parameters of mechanically
separated flesh from common carp (Cyprinus carpio), produced from fresh and thawed raw material and stored at -18 °C for
3 and 6 months. Preliminary results of the storage test, planned for a total of 12 months, indicate that microbial contamination
(monitored as total microorganism count), the degree of fat degradation (thiobarbituric acid value), and the degree of protein
and other nitrogenous compound degradation (total volatile basic nitrogen) and the profile of volatile substances in the samples
are primarily dependent on the composition and properties of the raw material, rather than the processing method or the duration
of frozen storage.

P17 Carcass characteristics and meat quality of duck from conventional and organic
rearing systems

Abdullah F.A.A., Bursova S.

Ustav hygieny a technologie potravin Zivo&iného piivodu a gastronomie, VETUNI Brno

The aim of study was comparison of quantity and quality properties of duck meat from
conventional and organic production systems. 24 carcasses of ducks from each rearing system
were used for determination of carcass characteristics (weight and yield of carcasses portions)
and meat quality (chemical composition and fatty acids profile). Breast, thigh and wing
of conventional duck were weighted and yielded higher than organic duck, whereas skeleton
of organic duck was heavier and more yielded. Significant differences (P < 0.05) of chemical
composition was observed for dry matter in breast muscle (higher in organic duck) and for dry
matter, protein, fat and ash in wings (higher in organic duck). Chemical composition of thigh
from both rearing system was not different significantly (P > 0.05). Raw fat of conventional
duck contained significantly lower (P <0.05) MUFA, SFA and higher PUFA than organic duck.
According to the study, the carcass characteristics and fatty acid profile of conventional duck
were superior in comparison with duck meat from organic system.
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