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CEJPEK

Potencial chemickych zmén pri oSetfeni a zpracovani konvencniho a bezlaktosového
mléka a mléénych vyrobki

Cejpek K., Dvotakova K., Prisova A.
Ustav analyzy potravin a vyzivy, VSCHT Praha, CZ

Pfi zpracovani syrového mléka se zahfev pouziva z divodu mikrobiologické bezpecnosti.
U nékterych mlécnych vyrobk je tepelné zpracovani rovnéZ soucasti technologického procesu.
Zahtev urychluje chemické zmény, zejména reakce reaktivnich syrovatkovych bilkovin
s laktosou ve smyslu Maillardovy reakce. Jesté€ vyssi potencial pro Maillardovu reakcei se pak
uvadi pro bezlaktosova (<10 mg/100 g) mléka a mlé¢né vyrobky, ve kterych probéhla cilena
enzymova hydrolyza laktosy na glukosu a galaktosu. Primarnim tUc¢elem tohoto kroku —
pridavku laktasy (f-galaktosidasy) — je zptistupnit mléko spotiebiteli s laktosovou intoleranci;
enzym vSak muze také katalyzovat transgalaktosylacni reakce, které vedou k Siroké Skale
prebioticky ptisobicich galaktooligosacharidi (GOS).

Tato prace porovnava konvencni a bezlaktosové varianty nékolika mléénych vyrobki
z hlediska obsahu a relativniho zastoupeni klicovych (mezi)produkti Maillardovy reakce,
a-dikarbonylovych sloucenin (a-DC). Obvykle pouzivanymi markery Maillardovy reakce jsou
5-hydroxymethylfuran-2-karbaldehyd (HMF) a pro mlécné vyrobky furosin a pyridosin.
Narozdil od HMF jsou a-DC vétSinou velmi Casnymi markery. Patii mezi né napf.
3-deoxyglykosulosa, 1-deoxylaktosulosa nebo methylglyoxal. Analyzou téchto markeri nebo
jejich kategorii lze rozliSit né€které technologické postupy, v€. poradi aplikace tepelného
oSetfeni mléka a ptidavku laktasy. Pokud je tepelny zasah v mléce proveden pfed enzymovou
hydrolyzou laktosy, je rozdil v celkovém obsahu a-DC (i HMF) u obou variant nevyznamny.
Vyssi reaktivita bezlaktosového mléka se na urovni a-DC 1 HMF projevi azZ pti dal$im, napf.
kulindrnim zahiivani mléka. Rovnéz u zahuSténého slazeného mléka je mnozstvi a-DC
v bezlaktosové varianté¢ jen mirné vyssi. U fermentovanych vyrobkli vyznamné ovlivituje
celkové hladiny a-DC aktivita mikroorganismi, a tak 1ze napt. v disledku glukosové represe
citratového cyklu v bezlaktosovych systémech ocekavat vyssi hladiny biacetylu u konvencniho
jogurtu. Je ziejmé, ze a-DC vznikajici béhem fermentace mohou vstupovat do neenzymové
Maillardovy reakce a ovlivitovat jeji rozsah i charakter.

Potential for chemical changes during treatment and processing of conventional and lactose-free milk and dairy
products

In raw milk processing, heating is used for microbiological safety reasons. In some dairy products is thermal processing a part
of the technological process, too. These steps accelerate chemical changes, especially the reaction of reactive whey proteins
with lactose. An even higher potential for the Maillard reaction is reported for lactose-free (<10 mg/100 g) milk and dairy
products in which targeted enzymatic hydrolysis of lactose to glucose and galactose has been performed. The primary purpose
of adding lactase (-galactosidase) is to make milk accessible to consumers with lactose intolerance; however, the enzyme can
also catalyze transgalactosylation reactions that lead to a wide range of prebiotically acting galactooligosaccharides (GOS).
This work compares conventional and lactose-free variants of several dairy products in terms of the content and relative
representation of key intermediates of the Maillard reaction, a-dicarbonyl compounds (a-DCs). Commonly used markers of the
Maillard reaction are 5-hydroxymethylfuran-2-carbaldehyde (HMF) and for dairy products furosine and pyridosine. In contrast
to HMF, a-DCs are a group of mostly very early markers. These include, for example, 3-deoxyglycosulose, 1-deoxylactosulose
and methylglyoxal. When analyzing these markers or their categories, some technological procedures can be distinguished,
including the order of heat treatment of milk and addition of lactase. If the heat treatment of milk is performed before
the enzymatic hydrolysis of lactose, the difference in the total content of a-DCs (and HMF) in both variants is insignificant.
The higher reactivity of lactose-free milk at the a-DCs and HMF levels only becomes apparent upon further, e.g. culinary,
heating of the milk. Similarly, in the case of condensed sweetened milk, the amount of a-DCs in the lactose-free variant is only
slightly higher. In fermented products, the total levels of a-DCs are significantly affected by the activity of the microorganisms,
and thus, for example, higher levels of biacetyl can be expected in conventional yogurt due to glucose repression of the citrate
cycle in lactose-free systems. It is evident that a-DCs formed during fermentation can further enter the Maillard reaction and
thus affect its manifestations.
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CIESAROVA

Od surovin k spracovanym potravinam: ako predchadzat’ tvorbe akrylamidu
Ciesarova Z.
Odbor potravinarstva, NPPC v Bratislave, SK

Akrylamid je procesny kontaminant, ktory vznikd najmi pri tepelnom spracovani potravin
s vysokym obsahom sacharidov ako vedl'ajsi produkt Maillardovej reakcie medzi volnym
asparaginom a redukujucimi sacharidmi. Jeho vyskyt v zakladnych potravinach, ako st
pekarske a zemiakové vyrobky, kdva a ceredlne produkty, predstavuje vyznamni vyzvu
vzhl'adom na toxikologické rizika a stanovené referen¢né hodnoty.

Pozvana prednaska poskytuje integrovany pohl'ad na vznik akrylamidu v celom potravinovom
retazci — od pol'nohospodarskych surovin az po finalne spracované potraviny. Upozoriiuje na
vplyv dostupnosti prekurzorov, podmienenej zlozenim surovin, odrodovymi vlastnost'ami
plodin, agronomickymi postupmi a podmienkami skladovania. Diskutovany je aj vplyv
technologickych parametrov spracovania, najmi tepeln¢ho zat'azenia, Casu, aktivity vody, pH
a receptury.

Prednaska dalej sumarizuje vedecky overené opatrenia na minimalizdciu akrylamidu
uplatnitel'né v potravinarskej praxi, vratane cielenej vol'by surovin, enzymatického zniZovania
obsahu voI'ného asparaginu, reformulécie receptur a optimalizacie technologickych procesov.
Vybrané priklady aplikovaného a experimentalneho vyskumu realizovaného na NPPC —
Odbore potravinarstva dokumentuji €innost’, mozZnosti a limity tychto pristupov v réznych
potravinovych matriciach.

Zaver zdoraznuje vyznam koordinovaného pristupu ,,od pola po stol* ako nevyhnutného
predpokladu ¢inného, udrzatelného a technologicky realizovatelného manaZmentu rizika
akrylamidu v potravinach.

Podakovanie: Prdca bola podporend Agenturou na podporu vyskumu a vyvoja SR na zdklade zmluvy ¢. APVV-23-0169.

From raw ingredients to processed foods: how to prevent the formation of acrylamide

Acrylamide is a process-induced contaminant formed predominantly during high-temperature treatment of carbohydrate-rich
foods via the Maillard reaction between free asparagine and reducing sugars. Its occurrence in staple foods such as bakery
products, potato products, coffee, and cereal-based foods remains a significant concern due to its toxicological relevance and
the need to comply with established benchmark levels.

This invited lecture presents an integrated view of acrylamide formation along the food production chain, from primary raw
materials to final processed products. It highlights the influence of precursor availability determined by raw material
composition, varietal characteristics, agronomic practices, and post-harvest storage conditions. The impact of key technological
parameters, including thermal load, processing time, water activity, pH, and recipe composition, on acrylamide development
is discussed.

Furthermore, the lecture reviews scientifically validated mitigation strategies applicable in food processing, such as targeted
raw material selection, enzymatic reduction of free asparagine, recipe reformulation, and optimization of processing conditions.
Selected examples from applied and experimental research conducted at the National Agricultural and Food Centre — Division
of Food Science illustrate the effectiveness, applicability, and limitations of these approaches in different food matrices.

The presentation concludes by emphasizing the importance of a coordinated, farm-to-fork strategy to ensure effective,
sustainable, and technologically feasible acrylamide risk management in food production.

Acknowledgements: This work was supported by the Slovak Research and Development Agency under the Contract no.
APVV 23-0169.
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DOLEZAL

Erukova kyselina v olejich a pochutinach na ¢eském trhu
Dolezal M. (1), Sejvlova M. (2), Tlko V. (1)

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

Erukova kyselina je mononenasycena mastna kyselina piirozené pfitomna v semenech
brukvovitych rostlin ¢i jojoby kalifornské, ale v malé mite i nékterych rybich olejii. Na zakladé
experimentalnich studii na zvitatech byl prokazan jeji kardiotoxicky a hepatotoxicky potencial.
Cilem této prace je identifikovat vyznamné dietarni zdroje erukové kyseliny, porovnat je
a posoudit ze zdravotniho hlediska. Metodou plynové chromatografie s plamenové-ionizacnim
detektorem (GC-FID) byl stanoven obsah erukové kyseliny ve 22 vyrobcich zakoupenych na
ceském trhu: 8 tfepkovych olejich, 4 hot¢i¢nych olejich, 4 hoicicich, 2 Inickovych olejich,
2 jojobovych olejich, zelném oleji a brokolicovém oleji. VSechny fepkové oleje a stolni hot¢ice
spliiovaly nafizeni EU ¢. 2019/1870. Tti ze ¢tyf hotc¢icnych oleji prekrocily zdkonny limit
(5 % hm.) v priméru o 35 % hm. Brokolicovy a zelny olej rovnéz piresahly povoleny limit.
Vysledky poukazuji na nutnost zvySené pozornosti spotiebiteld i1 kontrolnich organt
u nekonvencnich olejti z brukvovitych rostlin.

Erucic acid in oils and condiments on the Czech market

Erucic acid is a monounsaturated fatty acid naturally occurring in the seeds of Brassicaceae plants and jojoba plant (Simmondsia
chinensis), but also to a small extent in some fish oils. Based on experimental animal studies, its cardiotoxic and hepatotoxic
potential has been demonstrated. Using gas chromatography with flame-ionisation detection (GC-FID), the erucic acid content
was determined in 22 products purchased on the Czech market: 8 rapeseed oils, 4 mustard oils, 4 mustard condiments,
2 camelina oils, 2 jojoba oils, one cabbage oil and one broccoli oil. All rapeseed oils and mustard condiments complied with
EU Regulation 2019/1870. Three out of four mustard oils exceeded the legal limit (5 % w/w) by approximately 35 % w/w
in average. Broccoli and cabbage oils also exceeded the permitted limit. The results highlight the need for increased consumer
and regulatory attention regarding unconventional oils from Brassicaceae plants.
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FISCHEROVA

Stanoveni tuki pomoci mikrovinné extrakce
Fischerova K.
Altium International s.r.o0., CZ

Stanoveni celkovych 1 volnych tukd gravimetrickou metodou asistovanou mikrovinami je
nejmodernéjsi a také nejrychlejsi metoda jak dosdhnout pfesnych a opakovatelnych vysledki
na jakychkoliv matricich. Soucasti prezentace bude sezndmeni s metodou, jeji vyhody,
workflow i srovnani vysledki a postupii se sou¢asnymi metodami.

Determination of fats using microwave extraction

Determination of total and free fats by microwave-assisted gravimetric method is the most advanced and also the fastest method
for achieving accurate and repeatable results in any matrix. The presentation will include an introduction of the method, its
advantages, workflow, and the comparison of results and procedures with current methods.
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GOTZOVA

Kontaminanty v potravinach v roce 2025
Gotzova J.
Ministerstvo zemédélstvi Ceské republiky, CZ

Prednéska se zabyva problematikou vyskytu kontaminujicich latek v potravinach v roce 2025
se zaméfenim na vysledky oficidlniho monitoringu cizorodych latek v potravnich fetézcich.
Kontaminanty ptedstavuji vyznamny faktor ovliviiujici bezpecnost potravin a kazdorocni
sledovani cizorodych latek (kontaminantl a rezidui) v potravnich fetézcich poskytuje uceleny
pohled na zatiZeni agrarniho a potravinaiského sektoru jednotlivymi monitorovanymi latkami.
Dlouhodobé provadéni monitoringu v celé Sifi komodit ma zaroven preventivni ucinek na
provozovatele potravinaiskych podniki pti vyrobé a uvadéni zdravotné nezdvadnych potravin
a krmiv na trh.

V zajmu ochrany veiejného zdravi je nezbytné udrzovat mnozstvi cizorodych latek na
toxikologicky pfijatelnych urovnich. Z tohoto diivodu jsou stanoveny maximalni limity jejich
obsahu v potravinach, krmivech a slozkach zivotniho prostfedi a je nutné jejich skute¢ny obsah
prubézné sledovat v ramci monitoringu.

Cilem prispévku je poukdzat na aktudlni poznatky vyplyvajici ze zpravy o vysledcich sledovani
a vyhodnocovani cizorodych latek v potravnich fetézcich, a to na zadklad¢ dat ziskanych
z ¢innosti dozorovych organt v resortu zemédélstvi, se zaméfenim na stav a vyvoj jejich
vyskytu v roce 2025.

Food contaminants in 2025

The lecture addresses the issue of the occurrence of contaminants and residues in food in 2025, with a focus on the results
of official monitoring within the food chain. Contaminants and residues represent important factors affecting food safety, and
annual monitoring in food chains provides a comprehensive overview of the burden on the agricultural and food sector
by individual monitored substances. Long-term monitoring across a wide range of commodities also has a preventive effect
on food business operators in the production and marketing of safe food and feed.

In the interest of public health protection, it is essential to maintain levels of contaminants and residues at toxicologically
acceptable limits. For this reason, maximum limits for their presence in food, feed and environmental components are
established, and their actual levels must be continuously monitored.

The aim of this lecture is to highlight current findings arising from the report on the monitoring and evaluation of contaminants
and residues in food chains, based on data obtained from the activities of competent authorities within the agricultural sector,
with a focus on the status and trends of their occurrence in 2025.
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HAJSLOVA

Ultrazpracované potraviny - Spatna vyZiva nebo Spatna definice?
HajsSlova J.
Ustav analyzy potravin a vyzivy, VSCHT Praha, CZ

Prezentace se zam¢éfi na problematiku ultra-zpracovanych potravin z pohledu dosud nejcasté;ji
pouzivaného Kklasifikaéniho systému NOVA, ktery rozdéluje potraviny do ctyf skupin
na zaklad¢ povahy, rozsahu a ucelu primyslového zpracovani, kterym prochazeji. Odbornici
ptichazi ale 1 s fadou vyhrad vcetné nedostate¢né standardizace kategorizacnich pfiistupil,
malého zohlednovani ptfinost zpracovani, jako je tvorba nékterych zadoucich, bioaktivnich
sloucenin a zvyseni jejich biologické dostupnosti. Na strané¢ druhé je jen mald pozornost
vénovana otazkam vzniku ¢i pfenosu/zakoncentrace nezadoucich toxickych sloucenin. Cilem
prezentace je iniciace interdisciplindrni diskuze v kontextu budoucich trendu.

Ultra-processed food - poor nutrition or poor definition?

The presentation will focus on the issue of ultra-processed foods from the perspective of the most commonly used NOVA
classification system, which divides foods into four groups based on the nature, extent and purpose of their industrial
processing. However, experts also come with a number of objections, including insufficient standardization of categorization
approaches, little consideration of the benefits of processing, such as the formation of some desirable, bioactive compounds
and their increased bioavailability. On the other hand, little attention is paid to the issues of the formation
or transfer/concentration of undesirable toxic compounds. The aim of the presentation is to initiate an interdisciplinary
discussion in the context of future trends.
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CHRPOVA

Kvalita potravin za¢ina na poli
Chrpova J., Dumalasova V., Hanzalova A., Palicova J.
Nérodni centrum zeméd¢€lského a potravinaiského vyzkumu, v.v.i., Praha, CZ

Kvalita zrna obilnin je zasadn¢ ovlivnéna zdravotnim stavem porostu, prubchem pocasi
a uplatiovanymi pé&stitelskymi postupy. PfednasSka se zaméiuje na klicové faktory urcujici
kvalitu produkce obilnin, zejména na kontaminaci zrna mykotoxiny produkovanymi patogeny
z rodu Fusarium, vyskyt snéti a dal$i vyznamné houbové choroby. Pozornost je vénovéana
vztahu mezi infekénim tlakem patogent a kvalitou sklizeného zrna, véetné dopadt na zdravotni
nezavadnost a vyuzitelnost produkce.

Zdiraznén je vyznam vcasné, cilené a spravné nacasované aplikace fungicidl, ktera ziistava
dalezitym nastrojem ochrany porostii. Soucasné je vSak akcentovana role genetické odolnosti
odrid, jez umoznuje snizit intenzitu chemické ochrany, omezit riziko vzniku rezistence
patogenti a piispét k ekonomicky i environmentalné udrzitelnému hospodareni.

Vyuziti modernich technologii, jako jsou senzory, satelitni data ¢i variabilni aplikace ptipravki,
vede k efektivnéjSimu fizeni ochrany rostlin, snizeni spotieby pesticidii a lepSi ochrané
zivotniho prostfedi. Integrace téchto pfistupl predstavuje cestu ke stabilni produkci vysoce
kvalitniho a bezpe¢ného obilniho zrna.

Food quality starts in the field

The quality of cereal grain is fundamentally influenced by crop health, weather conditions, and applied agronomic practices.
This lecture focuses on the key factors determining the quality of cereal production, particularly mycotoxin contamination
of grain caused by pathogens of the genus Fusarium, the occurrence of smut diseases, and other important fungal diseases.
Attention is given to the relationship between pathogen infection pressure and the quality of harvested grain, including impacts
on food safety and the usability of production.

The importance of timely, targeted, and properly timed fungicide applications is emphasized, as they remain an important tool
in crop protection. At the same time, the role of genetic resistance of varieties is highlighted, as it allows for a reduction in the
intensity of chemical protection, limits the risk of pathogen resistance development, and contributes to economically and
environmentally sustainable farming.

The use of modern technologies, such as sensors, satellite data, and variable-rate applications, leads to more efficient crop
protection management, reduced pesticide use, and improved environmental protection. The integration of these approaches
represents a pathway to stable production of high-quality and safe cereal grain.
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Fermentované rostlinné napoje: co slibuji a co skute¢né nabizeji?

Ilko V. (1), Mainugova N. (2), Prochazkova Z. (1), Musilové E. (3), Horackova S. (3),
Dolezal M. (1)

(1) Ustav analyzy potravin a vyzivy, VSCHT Praha, CZ
(2) 1II. Interni klinika, 1.LF UK, CZ
(3) Ustav mléka, tukt a kosmetiky, VSCHT Praha, CZ

Rostlinné alternativy fermentovanych mléénych vyrobki zaznamenéavaji dynamicky nartst
spotieby, pfesto jejich skutecna nutri¢ni rovnocennost zlstava predmétem diskuse. Tato prace
pfedkladd komplexni analytické srovndni dvandcti fermentovanych napojii na bazi ovsa,
kokosu a soji se Ctrnacti referencnimi zakysanymi mléénymi vyrobky. Hodnoceny byly
fyzikalng-chemické parametry (suSina, popel, pH, tuk), profil mastnych kyselin (GC-FID),
mono- a disacharidy (HPLC-RID), obsah véapniku, mikrobiologicka kvalita a senzorické
vlastnosti.

Kokosové vzorky vykazovaly vyraznou pfevahu nasycenych mastnych kyselin (86 —92 %),
ovesné a sdjoveé naopak dominantni podil nenasycenych slozek (68 — 83 %). U tfi vyrobkl byl
zjistén nesoulad deklarovaného a namétené¢ho obsahu tuku ptesahujici legislativni toleranci.
Obsah vapniku u rostlinnych alternativ se pohyboval v rozmezi 11 — 32 mg/100 g, pficemz
nejvyssi hodnoty vykazovaly ovesné néapoje (29 —32mg/100 g), nejniz§i kokosové
(11 =20 mg/100 g) — v obou ptipadech vyrazné pod urovni kravského mléka (~124 mg/100 g).
Zadny ze vzorki pfitom nebyl fortifikovan vapnikem, vitaminem D ani vitaminem B1>. Podty
bakterii mlééného kvaseni u rostlinnych vzorkd (107 —10% KTJ/g) dosahovaly minimalni
funkéni probiotické davky; mlécna skupina dosahovala vysSich a variabilnéjSich hodnot
(10" — 10° KTJ/g) s maximy u tradi¢nich kefiri. Senzoricky byly mlé¢né vyrobky hodnoceny
konzistentné Iépe, z rostlinnych alternativ vynikly ochucené ovesné varianty.

Fermentované rostlinné napoje mohou byt pfinosnou soucasti vyvazené stravy, avsak
plnohodnotnou néhradou zakysanych mlécnych vyrobkl nejsou — zejména pro nizky obsah
kompletnich bilkovin, absenci fortifikace klicovymi mikronutrienty a vyrazné¢ nizsi piirozenou
hladinu vapniku. Tato omezeni jsou zvIaste relevantni pro déti, seniory a téhotné a kojici zeny.

Fermented plant-based beverages: What do they promise and what do they actually offer?

Plant-based alternatives to fermented dairy products are experiencing rapid growth in consumption; however, their actual
nutritional equivalence remains a subject of debate. This study presents a comprehensive analytical comparison of twelve
fermented beverages based on oat, coconut, and soy with fourteen reference fermented dairy products. Evaluated parameters
included physicochemical characteristics (dry matter, ash, pH, fat content), fatty acid profile (GC-FID), mono- and
disaccharides (HPLC-RID), calcium content, microbiological quality, and sensory properties.

Coconut-based samples showed a marked predominance of saturated fatty acids (86 — 92%), whereas oat- and soy-based
products were characterized by a dominant proportion of unsaturated fatty acids (68 — 83%). In three products, discrepancies
between declared and measured fat content exceeded the legislative tolerance limits. Calcium content in plant-based alternatives
ranged from 11 to 32 mg/100 g, with the highest levels observed in oat beverages (29 — 32 mg/100 g) and the lowest in coconut
beverages (11 — 20 mg/100 g), both substantially below the level found in cow’s milk (~124 mg/100 g). None of the analyzed
samples were fortified with calcium, vitamin D, or vitamin Bi2. Lactic acid bacteria counts in plant-based samples
(107 — 108 CFU/g) reached the minimum functional probiotic level, while dairy products exhibited higher and more variable
counts (107 — 10° CFU/g), with the highest values observed in traditional kefirs. Sensory evaluation consistently favored dairy
products, although flavored oat-based alternatives achieved the best ratings among plant-based samples.

Fermented plant-based beverages may represent a beneficial component of a balanced diet; however, they cannot be considered
a fully adequate substitute for fermented dairy products, particularly due to their lower content of complete proteins, absence
of fortification with key micronutrients, and significantly lower natural calcium levels. These limitations are especially relevant
for children, older adults, and pregnant or breastfeeding women.
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Nutrient composition, nutraceutical and sensory qualities of instant plant-based milk
substitute produced from potato-coconut-peanut blend supplemented with beetroot and
turmeric

Irondi E.A. (1), Ayoola F. (1), Elemosho A. (2), Na'Allah A. (1)

(1) Dept. Biochemistry, Kwara State University, NG
(2) Dept. Biological Sciences, Al-Hikmah University, NG

The health, ethical, and environmental concerns posed by animal-based milk consumption, as
well as the increasing demand for plant-based milk substitutes, have spurred research interest
in enhancing the quality of alternative milk formulations. This study investigated the nutrient
composition, nutraceutical, and sensory attributes of instant plant-based milk substitute
produced from potato, coconut, and peanut blend, and supplemented with beetroot and
turmeric. Plant-based milk substitute samples, supplemented with beetroot and turmeric
powder, were formulated from potatoes (POT-S), coconut (COC-S), peanuts (PEA-S), and their
blend (PCP-S) in a 1:1:1 ratio. The samples were freeze-dried to yield instant plant-based milk
substitute samples. The proximate composition, bioactive compounds, antioxidant activity, and
enzyme-inhibitory activity of the samples were analysed using standard methods. The protein
content of the samples ranged from 12.35+0.23 to 26.05+£0.40% in PCP-S and PEA-S,
respectively. Fat content ranged from 3.48+0.03 to 6.79+0.01% in PCP-S and POT-S,
respectively. Total carbohydrate ranged from 58.65+0.05% in PEA-S to 74.94+0.60%
in COC-S, while metabolisable energy ranged from 368.39+1.32 to 399.95+0.08 kCal/100 g
in PCP-S and POT-S, respectively. PCP-S had the highest concentration of total phenolics,
tannins, total flavonoids, and total saponins. It also had the strongest radicals (DPPH* and
ABTS*+) scavenging capacity and ferric reducing power, as well as the most potent inhibitory
capacity against a-amylase, a-glucosidase, and ACE. PCP-S also had the highest rating across
all sensory parameters. Hence, potato-coconut-peanut milk substitute blend supplemented with
turmeric and beetroot can serve as a functional food with enhanced nutrient composition,
nutraceutical and sensory attributes.
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KOCVAROVA

Fermato - rajéata, bakterie a trochu chaosu: cesta od sklepa k automatizované lince
Kocvarova K.
Fermato sauce s.r.o, Brno, CZ

Co se stane, kdyz se osobni fascinace fermentaci potkd s podnikatelskou ambici a redlnymi
omezenimi malé vyroby? Fermato vzniklo z pfesvédceni, ze fermentované rajCatové omacky
mohou byt vic nez domdci specialita a z touhy dokazat, ze je lze vyrabét konzistentné
a ve vét§im méfitku. Tato pfednaska je o tom, co prfedchdzelo zalozeni samotné firmy,
o rozhodnutich, vyzvach a systémech, které je nutné budovat v situaci raketového rustu.

Fermato - tomatoes, bacteria, and a little chaos: The journey from the cellar to the automated production line

What happens when a personal fascination with fermentation meets entrepreneurial ambition and the practical constraints
of small-scale production? Fermato was born out of the belief that fermented tomato sauces can be more than just a homemade
specialty, and out of a desire to prove that they can be produced consistently and on a larger scale. This talk is about what led
up to the founding of the company itself — the decisions, challenges, and systems that must be built in the face of rapid growth.
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KOPLIK

Obsah mineralnich litek v zakladnich potravinach dfive a dnes

Koplik R.

Ustav analyzy potravin a vyzivy, VSCHT Praha, CZ

Do povédomi nékterych laikli o vyzivové hodnoté potravin patii i predstava (Casto i silné
presvédcent), Ze dnesni potraviny obsahuji méné mineralnich latek (a vitamind) nez potraviny
v diivéjsich dobach. Zastanci této hypotézy obvykle argumentuji tim, ze prvky, které jsou pro
rostliny zivinami, jsou v zeméd¢lskych ptidach dnes jiz znacné ,,vyCerpany®, takze péstované
plodiny maji k dispozici méné¢ téchto esencialnich prvkl v dostupnych formach.

Takto obecné formulovanou hypotézu je velmi obtizné prokazat nebo vyvratit. Chceme-li se
v tomto problému zorientovat, mizeme jej zkoumat nékolika piistupy.

Zaprvé lze pomérné snadno porovnat data z historickych tabulek vyzivovych hodnot potravin
(nebo z jinych obdobnych piehledil) s t¢émi z neddvné doby. U tohoto pfistupu ale casto
vyvstavaji pochybnosti o porovnatelnosti dat, pokud jde o jejich ptivod, podminky primarni
zemedelské produkce a zachovani stalych receptur u zpracovanych vyrobki. Navic obvykle
mame k dispozici pouze primérné nebo jinak odhadnuté sttedni hodnoty, které¢ ale maji urcitou
ptirozenou variabilitu, takze individudlni relativni zmény obsahu mensi nez asi £25 % nelze
obvykle povazovat za vyznamné. Dalsi ¢ast nejistoty do takového porovnani vnaseji nestejné
analytické metody pouzivané v dob¢ pied zhruba 80 a vice lety a v dob€ nedavné ¢i soucasné.
Zadruhé muzeme vyhledat studie, které v minulosti pomérné neddvné sledovaly obsah
nekterych prvkl v definovanych a srovnatelnych typech vzorki v kratké (n€kolik let trvajici)
Casové fade¢ a pii jejichZ provedeni byly pouzivany jednotné a provérené analytické metody.
Ziskané zavéry zde mohou byt podstatné spolehlivéjsi, nez je tomu u prvniho piistupu. Avsak
v kratkych casovych tadach tyto vysledky témét vzdy ukazuji pouze variabilitu a kolisani
obsahti, ale nemohou prokazat trend, protozZe ten se zfejmé muze ukazat az za Cas, ktery znacné
ptesahuje ,,zZivotnost* védeckych kolektivi, které se tomuto fenoménu vénuji, a ptisluSnou dobu
grantové podpory.

Zcela ojedinélé jsou prace pouzivajici tieti mozny ptistup, kdy jsou soucasnymi a vysoce
spolehlivymi analytickymi metodami zpétné analyzovany archivované historické vzorky
urcitych plodin a obsah prvki je tedy zjiStén objektivné. Jsou-li takové archivované vzorky
k dispozici za delSi Casové obdobi a jsou-li srovnatelné, pokud jde o pivod a podminky
zemé&délské produkcee, 1ze na zaklade€ ziskanych dat ucinit platné dilci zaveéry.

V ptednasce budou ukazany na ptikladech situace, kdy pokles obsahu prvki byl ¢i naopak nebyl
zminénymi ptistupy prokazan.

Mineral elements content in staple foods in the past and at the current times

Some laypeople’s perceptions of the nutritional value of food includes the notion (and often a strong conviction) that today’s
foods contain less minerals (and vitamins) than foods in the past. Proponents of this hypothesis usually claim that the elements
that serve as nutrients for plants are now largely “depleted” in agricultural soils, so that cultivated crops have less of these
essential elements available in accessible forms.

A hypothesis formulated in such general terms is very difficult to prove or disprove. If we want to gain a better understanding
of this issue, we can examine it using several approaches.

First, it is relatively easy to compare data from historical food composition tables (or other similar sources) with more recent
data. However, this approach often raises doubts about the comparability of the data in terms of food samples origin, the
conditions of primary agricultural production, and the consistency of recipes for processed products. Furthermore, we usually
have access only to average or otherwise estimated mean values, which, however, exhibit a certain natural variability, so that
the individual relative changes in content of less than about +25 % cannot generally be considered significant. Additional
uncertainty is introduced into such comparisons by the differing analytical methods used approximately 80 or more years ago
and in recent or current times.

Second, we can look for fairly recent studies that have monitored the content of certain elements in defined and comparable
types of samples over a short time series (lasting several years) and that employed standard and validated analytical methods.
The conclusions drawn from such studies may be considerably more reliable than those from the first approach. However,
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in short time series, these results almost always show only variability and fluctuations in content, but cannot demonstrate any
trend, as this may only become apparent over a period of time that significantly exceeds the “lifespan” of the research teams
studying this phenomenon and the duration of the relevant grant funding.

Studies employing the third possible approach are extremely rare; in this case, the archived historical samples of specific crops
are retrospectively analyzed using modern, highly reliable analytical methods, thereby objectively determining their elemental
composition. If such archived samples are available over a longer period of time and are comparable in terms of origin and
agricultural production conditions, valid partial conclusions can be made on the basis of these results.

In the lecture, examples will be used to illustrate situations in which a decrease in element content was—or, conversely, was
not—proved by the said approaches.
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KOPUNCOVA

Vplyv polosuchej fermentacie na profil prchavej frakcie strukovin

Kopuncova M. (1), Ciesarova Z. (1), Klempova T. (2), Certik M. (2)

(1) Odbor potravinarstva, Sekcia vedy, vyskumu a inovacii, NPPC v Bratislave, SK
(2) Ustav biotechnologie, STU v Bratislave, SK

Strukoviny predstavuju vyznamny zdroj bielkovin, vladkniny, mastnych kyselin, vitaminov
a mineralov. Ich konzumaécia znizuje krvny tlak, riziko vzniku srdcovo-cievnych ochoreni,
cukrovky a rakoviny. Vyuzitie strukovin v potravinarstve limituje vysoky obsah antinutricnych
zlucenin, nevhodné technologické vlastnosti a senzoricky profil, ktory je spotrebitel'mi
vnimany skor negativne. Polosuché fermentédcie vlaknitymi hubami umoziuji obohatenie
strukovin o bioaktivne zluCeniny, zlepSenie ich antioxidanych vlastnosti a stravitelnosti.
Informaécii o vplyve fermentacie na senzorické vlastnosti strukovin je velmi malo. Zadmerom
tejto prace bolo zhodnotit’ vplyv polosuchej fermenticie na profil prchavych zlu¢enin Zltého
a zeleného hrachu, Cervenej SoSovice a bielej fazule. Pre fermentaciu boli vybrané Actinomucor
elegans, Umbelopsis isabellina a Mortierella alpina. Prchava frakcia surovych, sterilizovanych
a fermentovanych strukovin bola izolovana mikroextrakciou na tuhu fazu (HS-SPME)
a analyzovand plynovou chromatografiou v spojeni s hmotnostne-spektrometrickou,
plameniovo-ioniza¢nou a olfaktometrickou detekciou (GC-MS, GC-FID/O). Profil prchavej
frakcie surovych strukovin bol chudobny z hl'adiska poctu aj koncentracie zlacenin, pricom
jeho dominantnou zlozkou bol hexanal. Uz sterilizacia sposobila zmeny v profile prchavych
zlucenin, predovSetkym pokles hexanalu a vznik benzaldehydu, 2-metylbutanalu
a 3-metylbutanalu. Prchavé frakcia fermentovanych strukovin bola jednoznac¢ne najbohatsia
z kvantitativneho 1 kvalitativneho hl'adiska. Fermentacia viedla ku vzniku Sirokého spektra
prchavych zli¢enin, pricom v profile dominovali pyraziny — najvysSie zastipenie mali
tetrametylpyrazin a trimetylpyrazin. Odorické vnemy generované vicSinou detegovanych
zlucenin boli negativne (hnilobnd, horkd, spotend, spalend, plastovd) a neziaducim spdsobom
ovplyviiovali celkovi aromu fermentovanych strukovin. Toto mdze viest k problémom
s akceptaciou novych produktov spotrebitelmi a bude vyzadovat' optimalizéciu pridavku
fermentovanych strukovin, respektive d’alSie technologické tipravy s cielom minimalizacie ich
negativnych senzorickych vlastnosti.

Poduakovanie: Praca bola podporena Agentirou na podporu vyskumu a vyvoja SR na zdklade zmluvy ¢. APVV-23-0169.

The effect of solid state fermentation on the profile of legumes volatile fraction

Legumes are an important source of protein, fiber, fatty acids, vitamins, and minerals. Their consumption lowers blood pressure
and reduces the risk of cardiovascular disease, diabetes, and cancer. The use of legumes in the food industry is limited by their
high content of antinutritional compounds, unsuitable technological properties and a sensory profile that is generally perceived
negatively by consumers. Solid state fermentation with filamentous fungi enriches legumes with bioactive compounds,
improves their antioxidant properties and digestibility. Very little information is available on the effect of fermentation on the
sensory properties of legumes. The aim of this study was to evaluate the effect of solid state fermentation on the volatile
compounds profile of yellow and green peas, red lentils and white beans. Actinomucor elegans, Umbelopsis isabellina and
Mortierella alpina were selected for fermentation. The volatile fraction of raw, sterilized, and fermented legumes was isolated
by solid-phase microextraction (HS-SPME) and analyzed by gas chromatography coupled with mass spectrometry, flame
ionization, and olfactometric detection (GC-MS, GC-FID/O). The volatile fraction of raw legumes was poor in terms of both
the number and concentration of compounds, with hexanal as its dominant component. The sterilization itself caused changes
in the profile of volatiles, primarily a decrease in hexanal and the formation of benzaldehyde, 2-methylbutanal, and
3-methylbutanal. The volatile fraction of fermented legumes was clearly the richest in terms of both quantity and quality.
Fermentation led to the formation of a wide spectrum of volatile compounds with pyrazines dominating the profile —
tetramethylpyrazine and trimethylpyrazine were the most abundant. The odor perceptions generated by most of the detected
compounds were negative (rotten, bitter, sweaty, burnt, plastic) and adversely affected the overall aroma of the fermented
legumes. This may lead to problems with consumer acceptance of new products and will require optimization of the addition
of fermented legumes, or further technological modifications aimed at minimizing their negative sensory properties.

SEZNAM PREDNASEK SEZNAM POSTERU



KOURIMSKA

Mono-, di- a polysacharidy ve vybranych druzich hmyzu

Koutimska L. (1), Vaclavikova E. (2), Betio F. (2), Skvorova P. (1), Kulma M. (3),
Kvasnicka F. (2)

(1) Katedra mikrobiologie, vyzivy a dietetiky, CZU v Praze, CZ
(2) Ustav konzervace potravin, VSCHT Praha, CZ
(3) Katedra zoologie a rybaistvi, CZU v Praze, CZ

Jedly hmyz predstavuje perspektivni a udrzitelny zdroj Zivin, pficemz vedle proteint a lipidi
nabyvd na vyznamu i jeho sacharidova frakce. Na§ vyzkum se zamétil na komplexni
charakterizaci sacharidi v hmyzu, zahrnujici jak nizkomolekuldrni sacharidy (mono-
a disacharidy), tak strukturdlni polysacharid chitin. Obsah trehalozy, glukdzy, fruktozy,
maltdzy, sachardzy a laktozy byl stanoven metodou HPLC-PAD u 19 lyofilizovanych vzorkt
hmyzu z péti fadi. Celkovy obsah analyzovanych cukrti se pohyboval v rozmezi 49 az
1675 mg/100 g, pficemZz dominantnimi sacharidy byly trehaloza, glukéza a maltéza. Byly
zjistény vyznamné rozdily mezi druhy, vyvojovymi stadii 1 pohlavimi. Nizké koncentrace
laktozy a sachar6zy naznacuji vhodnost hmyzu pro osoby s jejich intoleranci, zatimco vyssi
obsah trehal6zy a maltozy mtize byt limitujici pro jedince s enzymovymi deficity.

Soucasn¢é byl hodnocen chitin jako hlavni polysacharid hmyzu. Jeho obsah byl stanoven
u 10 druht hmyzu a pohyboval se v rozmezi 1,64-3,03 g/100 g Cerstvé hmotnosti. Napiiklad
u dospé€lct cvrcka doméciho Cinil pfiblizné 2,24 g/100 g, u larev potemnika moucéného
1,64 g/100 g. Nejvyssich hodnot dosahovali dospélci sarance pustinné (az 3,03 g/100 g). Chitin
je linedrni polymer N-acetyl-D-glukosaminu s vysokou stupném krystalizace a omezenou
stravitelnosti, avSak s vyznamnymi funkénimi vlastnostmi. V tradvicim traktu pisobi jako
nerozpustnd vldknina s prebiotickym potencidlem a schopnosti ovliviiovat lipidovy
metabolismus. Zjisténé vysledky ptispivaji k lepSimu pochopeni sacharidového profilu jedlého
hmyzu z pohledu potravinaiské chemie a nutri¢ni bezpecnosti.

Podekovani: Podporeno projektem MSMT METROFOOD-CZ, & LM2023064.

Mono-, di-, and polysaccharides in selected insect species

Edible insects are gaining attention as a sustainable nutrient source, with increasing interest in their carbohydrate fraction
alongside proteins and lipids. Our research was focussed on a comprehensive characterization of insect carbohydrates,
including both low-molecular-weight sugars (mono- and disaccharides) and the structural polysaccharide chitin. The contents
of trehalose, glucose, fructose, maltose, sucrose, and lactose were determined in 19 lyophilized insect samples from five orders
using HPLC-PAD. Total sugar content ranged from 49 to 1,675 mg/100 g, with trehalose, glucose, and maltose identified
as the dominant carbohydrates. Significant differences were observed among species, developmental stages, and sexes. Low
levels of lactose and sucrose suggest suitability for individuals with related intolerances, whereas higher and variable levels
of trehalose and maltose may be relevant for individuals with enzyme deficiencies.

Chitin, the major structural polysaccharide in insects, was also evaluated in 10 species. Its content ranged from
1.64 to 3.03 g/100 g fresh weight. For example, house cricket adults contained approximately 2.24 g/100 g, yellow mealworm
larvae 1.64 g/100 g, and the highest values were found in adults of desert locust (up to 3.03 g/100 g). Chitin is a linear polymer
of N-acetyl-D-glucosamine with high crystallinity and limited digestibility, yet it exhibits important functional properties
as an insoluble dietary fibre with prebiotic potential and lipid-binding capacity. These findings contribute to a better
understanding of the carbohydrate profile of edible insects from a food chemistry and analytical perspective.

Acknowledgement: Supported by the MEYS METROFOOD-CZ project, no. LM2023064.
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KRSKOVA

7 we

Kontrolni ¢innost SZPI v oblasti kojenecké vyZzivy
Krskova S., BartoSova L.
Statni zemedélskad a potravinarskd inspekce, Brno, CZ

Prednéska se zaméti na kontrolni ¢innost Statni zeméd¢€lské a potravinaiské inspekce v oblasti
pocateCni a pokracovaci kojenecké vyzivy. Pozornost bude vénovana pravnim piedpisim
vztahujicim se ke kojenecké vyzive, véetné pozadavkl na oznaovani, reklamu, sloZeni.

Dalsi ¢ast prednasky bude vénovana aktudlni mezindrodni kauze kontaminace suSené mlécné
pocatecni a pokracovaci kojenecké vyzivy toxinem cereulidem, ktery produkuje bakterie
Bacillus cereus. Budou prezentovany i vysledky mimotadné kontrolni akce suSené mlécné
kojenecké vyzivy na stanoveni pfitomnosti toxinu cereulidu a Bacillus cereus.

CAFIA inspection activities in the field of infant formula

The lecture will focus on the inspection activities of the Czech Agricultural and Food Inspection Authority in the field of infant
and follow-on infant formula. Attention will be paid to legal regulations related to infant formula, including requirements for
labeling, advertising, composition.

The next part of the lecture will focus on the current international case of the the initial and follow-on powdered infant formula
contamination with cereulide toxin, which is produced by the bacteria Bacillus cereus. The results of an extraordinary
coordinated control action focused at detecting cereulide toxin and Bacillus cereus in powdered infant formula will also be
presented.
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KRTICKA

FT-NIR spektroskopie jako u€inny nastroj pro predikci nutrientii v jedlém hmyzu
Krticka M.
Katedra mikrobiologie, vyZivy a dietetiky, CZU v Praze, CZ

Cilem studie byl vyvoj a validace multi-species PLS kalibracniho modelu pro simultanni
predikci obsahu susiny, hrubé bilkoviny, tuku a popelovin u tii druhti jedlého hmyzu (Acheta
domesticus, Tenebrio molitor, Alphitobius diaperinus) v  spektrdlnim rozsahu
13200 — 8700 cm™. Vzorky byly lyofilizovany, homogenizovany a méfeny na FT-NIR
analyzatoru Lumex InfraLUM FT-12 v transmisnim modu. Referen¢ni hodnoty byly stanoveny
gravimetrii (suSina), spalovanim v muflové peci (popeloviny), Kjeldahlovou metodou
(dusik/protein) a Soxhletovou extrakci (tuk). Kalibracni modely byly vytvofeny metodou PLS
s preprocessing postupy specifickymi pro kazdy parametr a validovany kiizovou validaci.
Nejlepsi predikéni schopnost vykazoval model pro susinu (R?CV =0,93; RPD =3,2),
nasledovany modelem pro protein (R*CV = 0,89; RPD = 2,8). Modely pro tuk (R*CV = 0,86;
RPD =2,2) a popeloviny (R*CV =0,75; RPD=2,11) doséhly niz§i predik¢éni pfesnosti.
Vysledky prokazuji, Ze multi-species FT-NIR kalibrace v omezeném spektralnim rozsahu
umoziuje rychlou a nedestruktivni analyzu nutri¢niho slozeni jedl€ého hmyzu.

FT-NIR Spectroscopy as an efficient tool for rapid nutrient prediction in edible insects

The study aimed to develop and validate a multi-species PLS calibration model for simultaneous prediction of dry matter, crude
protein, fat, and ash content in three edible insect species (Acheta domesticus, Tenebrio molitor, Alphitobius diaperinus) within
the 13200 — 8700 cm™* spectral range. Samples were freeze-dried, homogenized, and analyzed using an FT-NIR analyzer
(Lumex InfraLUM FT-12) in transmission mode. Reference values were determined by gravimetry (dry matter), muffle furnace
combustion (ash), Kjeldahl method (nitrogen/protein), and Soxhlet extraction (fat). Calibration models were constructed using
PLS regression with parameter-specific spectral preprocessing and evaluated by cross-validation. The highest predictive
performance was achieved for dry matter (R2CV = 0.93; RPD = 3.2), followed by protein (R2CV = 0.89; RPD = 2.8). Models
for fat (R*CV =0.86; RPD =2.2) and ash (R*CV =0.75; RPD=2.11) showed lower predictive accuracy. The results
demonstrate that multi-species FT-NIR calibration within a restricted spectral range enables rapid, non-destructive assessment
of nutritional composition in edible insects.
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KUDLOVA

Ultrazpracované potraviny: hlavni hypotézy a védecké dilkazy
Kudlova E.

1. 1ékarska fakulta UK, Praha, CZ

Prezentace poskytuje ptehled tii tezi tykajicich se stravovani zalozeného na ultrazpracovanych
potravinach (UZP) publikovany v listopadu 2025 v ¢asopise The Lancet doplnény o studie
zvefejnéné od té doby. Prvni hypotézu — Ze strava zaloZzena na UZP globaln¢ nahrazuje
dlouhodob¢ zavedené stravovaci navyky zalozené na ,celistvych® potravinach a jejich
kulinatské upravé — podporuji narodni prizkumy nékupu a konzumu potravin i globalni idaje
o prodeji. Druhou hypotézu — Ze tento vzorec vede ke zhorSeni kvality stravy — potvrzuji ndrodni
prizkumy konzumu potravin, velké kohorty a intervenéni studie, které ukazuji hrubou nutri¢ni
nerovnovahu, piejidani, snizeny ptijem zdravi prospesnych fytochemikalii a zvySeny piijem
toxickych sloucenin, endokrinnich disruptori a potencidln€ Skodlivych druhi a smési
potravinatskych aditiv. Tteti hypotéza — Ze stravovani s vysokym podilem UZP zvysuje riziko
vzniku mnoha chronickych onemocnéni souvisejicich se stravou prostfednictvim raznych
mechanismi — je podlozena vice nez 100 prospektivnimi studiemi, metaanalyzami,
randomizovanymi kontrolovanymi studiemi a mechanistickymi studiemi, které poukazuji
na neptiznivé vysledky témér ve vSech organovych systémech. Souhrn diikazi podporuje tezi,
ze nahrazeni dlouhodobé zavedenych stravovacich navykl ultrazpracovanymi potravinami
je klicovym faktorem eskalujici globalni zaté¢ze mnoha chronickych onemocnéni souvisejicich
se stravou.

Ultra-processed foods: main hypotheses and scientific evidence

The presentation provides an overview of three hypotheses concerning a dietary pattern based on ultra-processed foods (UPF)
published in November 2025 in The Lancet, supplemented by studies published since then. The first hypothesis — that UPF
based diets are globally replacing long-standing eating patterns based on whole foods and their culinary preparation —
is supported by national food purchasing and consumption surveys, as well as global sales data. The second hypothesis — that
this pattern leads to a deterioration in diet quality — is supported by national food consumption surveys, large cohorts, and
intervention studies that show gross nutrient imbalances, overeating, reduced intake of health-protective phytochemicals, and
increased intake of toxic compounds, endocrine disruptors, and potentially harmful classes and mixtures of food. The third
hypothesis — that this high-UPF diet increases the risk of many diet-related chronic diseases through multiple mechanisms —
is supported by more than 100 prospective studies, meta-analyses, randomized controlled trials, and mechanistic studies that
show adverse outcomes across nearly all organ systems. The body of evidence supports the thesis that the replacement
of long-established dietary patterns with ultra-processed foods is a key factor in the escalating global burden of many
diet-related chronic diseases.
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KUKUROVA

Fermentacia strukovin vlaknitymi hubami ako nastroj reguliacie akrylamidu — limity
a vyzvy zo senzorického hladiska

Kukurova K. (1), Ciesarova Z. (1), Lorinc D. (2), Klempova T. (2), Certik M. (2)

(1) deor potravinarstva, Sekcia vedy, vyskumu a inovéacii, NPPC v Bratislave, SK
(2) Ustav biotechnologie, STU v Bratislave, SK

Polosuché fermentacie vlaknitymi hubami predstavuju perspektivny biotechnologicky nastroj
na zniZzovanie tvorby akrylamidu v tepelne spracovanych potravinach. Predchadzajiuce prace
poukazali na Gi¢innost’ vybranych kmenov pri r6znych strukovinovych surovinach. Ciel'om tejto
prace bolo detailne posudit’ vplyv vyberu kmeiia vldknitej huby na tvorbu akrylamidu
a senzorické vlastnosti modelovych susienok z ervenej SoSovice. Okrem kmenov Mortierella
alpina a rodu Actinomucor elegans bol do experimentu zahrnuty aj kmen Umbelopsis
isabellina, ktory umoznil lepSie charakterizovat’ rizikd a limity fermenta¢ného procesu.
Vysledky poukazujii na vyrazny rozdiel medzi kmefimi, pricom fermentacia mala zasadny
dopad nielen na obsah akrylamidu, ale aj na senzoricky profil vyrobkov.

Podakovanie: Tato praca bola podporena Agenturou na podporu vyskumu a vyvoja SR na zaklade zmluvy ¢. APVV-23-0169.

Fermentation of legumes by filamentous fungi as a tool for acrylamide mitigation — sensory limits and challenges
Solid-state fermentation using filamentous fungi represents a promising biotechnological approach for reducing acrylamide
formation in thermally processed foods. Previous studies have demonstrated the effectiveness of selected strains across various
legume-based raw materials. The aim of this study was to evaluate in detail the effect of filamentous fungal strain selection
on acrylamide formation and the sensory properties of model red lentil cookies. In addition to Mortierella alpina and
Actinomucor elegans, the strain Umbelopsis isabellina was also included in the experiment to better characterize the risks and
limitations of the fermentation process. The results indicate pronounced differences among strains, with fermentation having
a significant impact not only on acrylamide content but also on the sensory profile of the final products.

Acknowledgements: This work was supported by the Slovak Research and Development Agency under the Contract no.
APVV-23-0169.
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KYSELKA

Vyhody a mozna tskali rafinace rostlinnych oleju a bilkovin ptiivodem z olejnin

Kyselka J.

Ustav mléka, tukt a kosmetiky, VSCHT Praha, CZ

Na prahu 21. stoleti se stali nositeli technologického pokroku v oblasti rafinace a modifikace
rostlinnych olejl a tukll predni svétovi vyrobci strojnich zatfizeni (Desmet Ballestra, Alfa Laval,
GEA, HF Presst+LipidTech, Olexa, French), (nano)reaktorti (Cavitation Technology Inc.,
Arisdyne, BUSS ChemTech), adsorbenti (Clariant, Mineral Technologies Inc., Sepiolsa
Minerva Group, Oil-Dri Fluids Purification), hydrogena¢nich katalyzatorti (BASF Catalysts,
Johnson Matthey, Evonik) a v neposledni fadé¢ imobilizovanych enzymii (Novozymes) pro
pramyslové aplikace. Aktudlni vyvoj je motivovan strmé rostouci, zdanlivé udrzitelnou
produkci olejnin, pozadavky spotiebitelli a pfisnymi naroky na bezpecnost potravin. V roce
2006 a 2009 byly objeveny nové procesni kontaminanty, estery 3-monochlorpropan-1,2-diolu
a glycidolu, soucasné bylo piijato natizeni Food and Drug Administration (FDA) 68 FR 41434
o povinném znaceni trans-mastnych kyselin. V technologii olejt a tukii rezonuje t¢éma MOSH,
MOAH. Tyto zmény zptisobily, ze se opétovné prohloubila spoluprace mezi primyslovou
a akademickou sférou. Tam, kde kon¢i analytickd koncovka na modernich instrumentélnich
pfistrojich, zacind aplikovany vyzkum zaméfeny na nova strojni zafizeni a inovativni
technologické postupy. Usp&iné odstranéni nezadoucich procesnich kontaminanti z oleji
a tukli se neobejde bez znalosti reakéniho mechanismu jejich vzniku, simulace experimenta
v poloprovoznim méfitku a také organické syntézy komeréné nedostupnych standardti. Pouze
takovy pfistup lze oznalit za seridzni feSeni provozné-inzenyrskych problémi a vede
k optimalizaci technologie vyroby.

The benefits and potential pitfalls of refining vegetable oils and proteins derived from oilseeds

At the dawn of the 21st century, leading global manufacturers of machinery (Desmet Ballestra, Alfa Laval, GEA, HF
Press+LipidTech, Olexa, French), (nano)reactors (Cavitation Technology Inc., Arisdyne, BUSS ChemTech), adsorbents
(Clariant, Mineral Technologies Inc., Sepiolsa Minerva Group, Oil-Dri Fluids Purification), hydrogenation catalysts (BASF
Catalysts, Johnson Matthey, Evonik), and, last but not least, immobilized enzymes (Novozymes) for industrial applications.
Current developments are driven by the rapidly growing, sustainable production of oilseeds, consumer demands, and strict food
safety requirements. In 2006 and 2009, new process contaminants were discovered: esters of 3-monochloropropane-1,2-diol
and glycidol; at the same time, Food and Drug Administration (FDA) Regulation 68 FR 41434 on mandatory labeling of trans
fatty acids was adopted. The topic of MOSH and MOAH resonates in the field of oils and fats. These changes have led to
arenewed deepening of cooperation between industry and academia. Where the analytical capabilities of modern instrumental
equipment end, applied research focused on new machinery and innovative technological processes begins. The successful
removal of undesirable process contaminants from oils and fats requires knowledge of the reaction mechanisms behind their
formation, simulation of experiments on a pilot scale, and the organic synthesis of commercially unavailable standards. Only
such an approach can be considered a serious solution to operational and engineering problems and leads to the optimization
of production technology.
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MUSHENKO

Nutri¢ni a senzorické hodnoceni rostlinnych alternativ syrii na ¢eském trhu
Musiienko D. (1), Cizkova K. (2), Selinger E. (2), Koufimska L. (1)

(1) Katedra mikrobiologie, vyzivy a dietetiky, CZU v Praze, CZ
(2) Ustav epidemiologie a biostatistiky, 3. LF UK Praha, CZ

Roste poptavka po rostlinnych alternativach syrt, presto vSak fada vyrobku stale nedosahuje
uspokojivé chuti, textury ani nutri¢ni vyvazenosti. Tato studie hodnotila senzorické a nutri¢ni
charakteristiky deseti rostlinnych alternativ syrti dostupnych na Ceském trhu. Senzorické
testovani se 34 Skolenymi hodnotiteli, realizované pomoci deskriptivniho profilovani
a poradovych metod, prokézalo vyznamné rozdily mezi vzorky ve vzhledu, aroma, textufe,
chuti 1 celkovém dojmu. Nutri¢éni hodnoceni zahrnovalo analyzu slozeni surovin, obsahu
makrozivin a ukazatelti miry zpracovani a fortifikace.

Vyrobky na bazi ofechii nebo lusténin vykazovaly vyssi obsah bilkovin a piiznivéjsi nutriéni
profil, avSak z hlediska senzorické pfijatelnosti byly hodnoceny hiife nez alternativy zalozené
na Skrobu a olejich. Produkty postavené pievazné na kokosovém oleji naopak obvykle
dosahovaly vyssiho senzorického hodnoceni, i kdyz nabizely niz$i nutriéni kvalitu. Celkové
tedy soucasné rostlinné alternativy syrti ¢asto upiednostiiuji senzorickou atraktivitu na ukor
nutri¢ni hodnoty.

Budouci vyvoj by se mél zaméfit na propojeni minimalné zpracovanych surovin se zlepsenym
strukturovanim tukd, vyuzitim fermentacnich postupti a konzistentni fortifikaci mikrozivin, aby
bylo dosazeno lepsi rovnovahy mezi spotiebitelskou piijatelnosti a nutricni kvalitou.

Nutritional and sensory evaluation of plant-based cheese alternatives on the Czech market

The demand for plant-based cheese alternatives is increasing, yet many products show unsatisfactory taste, texture, and
nutritional balance. This study evaluated the sensory and nutritional characteristics of ten plant-based cheese products available
on the Czech market. Sensory testing with 34 trained assessors, using descriptive profiling and ranking methods, revealed
significant differences among samples across appearance, aroma, texture, taste, and overall impression. The nutritional
assessment included analysis of ingredient composition, macronutrient content, and indicators of processing level and
fortification. Products made with nuts or legumes had higher protein content and more favourable nutritional profiles but were
rated lower in sensory acceptance compared with starch- and oil-based alternatives. Products based primarily on coconut oil
generally achieved higher sensory scores despite offering lower nutritional quality. Overall, current plant-based cheese products
often sacrifice nutritional value for sensory appeal. Future product development should focus on combining minimally
processed ingredients with improved fat structuring, fermentation techniques, and consistent micronutrient fortification
to achieve a better balance between consumer acceptance and nutritional quality.
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NGUYENOVA

Rychla predikce trans-nenasycenych mastnych kyselin v ultra-zpracovanych
potravinach pomoci FTIR

Nguyenova C.M., Poustka J.

Ustav analyzy potravin a vyzivy, VSCHT Praha, CZ

Trans-nenasycené mastné kyseliny industrialniho pivodu jsou nejCastéji zastoupeny v ultra-
zpracovanych produktech, jako jsou suSenky, oplatky, proteinové a ceredlni tyCinky apod. Tyto
produkty se t€si velké oblibé diky pfijemné chuti a jsou tak Casto vyuzivané jako ,,rychly
snack®. Nicméné riziko pro zdravi konzumenta ptedstavuje prave obsah trans-mastnych kyselin
v téchto produktech a z toho divodu je jejich maximalni limit ve vyrobcich regulovéan. Pro
jejich kvantifikaci se nejcastéji vyuziva plynova chromatografie s plamenové-ionizacnim
detektorem (GC-FID), jejiz limitaci jsou ¢asova narocnost a nutnost derivatizace. Jako rychlou,
alternativni metodu lze aplikovat infra¢ervenou spektroskopii s Fourierovou transformaci
(FTIR), ktera oproti GC-FID nevyzaduje derivatizaci vzorku. V dnes$ni dobé pro kvantitativni
analyzu pomoci FTIR techniky se aplikuje chemometrickd metoda zalozend na regresi
castecnych nejmensich ¢tvercti (PLS-R). Pro Ucely analyzy byly vybrany sladké suSenky,
oplatky, slané snacky, proteinové a ceredlni tyCinky z ¢eskeé trzni sité. Cilem této prace je vyvoj
a zhodnoceni praktického pouziti PLS-R modelll v rutinni praxi umoziujici rychlou predikci
obsahu TFAs pomoci techniky FTIR, a to i na oekavanych nizkych hladinéch.

A rapid prediction of trans-fatty acids in ultra-processed foods using FTIR

Trans-fatty acids (TFAs) of industrial origin have been found mostly in ultra-processed foods, such as biscuits, salty snacks,
cereal and protein bars. These products are very popular thanks to their pleasant taste and therefore often enjoyed as a "quick
snack". However, the health risk to consumer can cause TFAs present in these products. The most used method for
quantification of TFAs is gas chromatography coupled with flame ionization detector (GC-FID), which is time-consuming and
requires sample derivatization. As a rapid, alternative method, Fourier-transform infrared spectroscopy (FTIR) can be used,
which unlike GC-FID, does not require sample derivatization. Recently, for the quantitative analysis using FTIR the
chemometrics methods based on partial least squares regression (PLS-R). For the purposes of analysis, the samples of sweet
biscuits, salty snacks, cereal and protein bars available in Czech retail market were chosen. The aim of this work is the
development of PLS-R models enabling a rapid routine method of prediction of the TFAs content using FTIR despite their
expected low levels.
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PANOVSKA

Sladidlo Advantam ve zpracovanych potravinach
Panovska Z., Pelikovska M., Hrdlickova M., Ilko V., Dolezal M.
Ustav analyzy potravin a vyzivy, VSCHT Praha, CZ

V roce 2014 bylo schvéleno pouzivani nového sladidla Advantam jak v USA, tak i v Evropé.
O jeho zékladnich vlastnostech jsme informovali jiz v roce 2016. Po 10 letech od jeho schvaleni
jsou v prispévku shrnuty poznatky a zkuSenosti s jeho vyuZitim v praxi. Sladivost k sachardze
ma 20 000 az 37 000 krat vétsi a vice jak 100 krat vétsi nez Aspartam. Kromé sladké chuti,
zintenziviiuje ostatni chuté (jsou uvadény zlepSeni a zvyraznéni zejména u mlécnych,
citrusovych, ovocnych a matovych vyrobkti — hlavné zvykacky) a zaroven potlacuje hotkou
chut’ 1 dalsi neptijemné chuté naptiklad 1écivych piipravkl. Byla studovana jeho stabilita
v kyselych népojich a tepelné oSettenych potravinach. Nase laboratof v senzorickych pokusech
sledovala rozdily ve vnimané chuti ¢aje, kavy a rakytnikové $tdvy slazenymi sachardzou
a Advantamem a jejich celkovy senzoricky profil.

Advantame sweetener in processed foods

In 2014, the use of the new sweetener Advantame was approved in both the USA and Europe. We reported on its basic
properties in 2016. After 10 years since its approval, the article summarizes the knowledge and experience with its use
in practice. Its sweetness to sucrose is 20,000 to 37,000 times greater and more than 100 times greater than Aspartame.
In addition to the sweet taste, it intensifies other tastes (improvements and enhancements are reported especially in dairy, citrus,
fruit and mint products - mainly chewing gums) and at the same time suppresses the bitter taste and other unpleasant tastes of,
for example, medicinal products. Its stability in acidic drinks and heat-treated foods was studied. In sensory experiments, our
laboratory monitored the differences in the perceived taste of tea, coffee and sea buckthorn juice sweetened with sucrose and
Advantame and their overall sensory profile.
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PIVONKA

Moderni zpracovani potravin: prileZitosti a vyzvy
Pivonka J. (1, 2)

(1) Ustav konzervace potravin, VSCHT Praha, CZ
(2) Vybor pro kvalitu potravin, Ceska technologicka platforma pro potraviny, CZ

Observacni epidemiologické studie v poslednich letech poukazuji na souvislosti mezi vyssi
konzumaci ultra-zpracovanych potravin a vyskytem nekterych civiliza¢nich onemocnéni. Tato
zjisténi jsou zaloZena pfevazné na observacnich datech, ktera neumoziuji jednoznac¢né urceni
kauzalnich mechanismi ani oddéleni vlivu technologii zpracovani od slozeni potravin,
stravovacich vzorc ¢i dalSich faktorli Zivotniho stylu. Potravindiské zpracovani pfitom
ptredstavuje kliCovy a nezastupitelny prvek potravinového fetézce, zasadni z hlediska zdravotni
bezpecnosti, trvanlivosti potravin, omezeni plytvani, environmentdlni udrzitelnosti 1 jejich
dostupnosti pro Sirokou populaci.

Namisto pauSalniho hodnoceni Siroce a heterogenné vymezenych kategorii potravin je proto
nezbytné systematicky zkoumat konkrétni technologie zpracovani, slozeni vyrobku a jejich
skutecné biologické ucinky. U novych potravin a inovativnich vyrobnich postupt je zadouci
uvazovat o roz§ifeném ramci hodnoceni, ktery by — pfi respektovani jeho metodickych limitt —
zohlednoval i potencidlni dlouhodoby vliv na riziko civiliza¢nich onemocnéni. Sou€asny stav
diskuse i regulace v§ak muze vést k dvojimu riziku: na jedné strané¢ k nadmérnému omezeni
inovaci a rozvoje potravinarského primyslu na zaklad¢ dosud nejednoznacnych ditkazl, na
stran¢ druhé k nedostate¢nému a systematickému fizeni skute¢nych rizik spojenych s vyskytem
civiliza¢nich nemoci.

Vzhledem ke komplexité vyzivy, multifaktorialni etiologii téchto onemocnéni a historickym
zkusenostem — napiiklad s ploSnym omezovanim tuki a jejich nahrazovanim sacharidy, které
vedlo k nezamysSlenym dusledkim — je zfejmé, ze zkratkovitd a nekoncepéni opatfeni
neptedstavuji udrzitelné feSeni. Klicovym vychodiskem by mél zlistat diisledny evidence-based
pfistup, a to nejen pii formulaci vyzivovych doporuceni, ale i v oblasti hodnoceni rizik a risk
managementu, ktery musi vyvazovat ochranu veiejného zdravi s podporou bezpecnych inovaci
v potravinatfském sektoru.

Modern food processing: Opportunities and challenges

Observational epidemiological studies in recent years have indicated associations between higher consumption of
ultra-processed foods and the occurrence of certain non-communicable diseases. These findings are based predominantly on
observational data, which do not allow for unambiguous identification of causal mechanisms nor for a clear separation of the
effects of processing technologies from food composition, dietary patterns, or other lifestyle-related factors. At the same time,
food processing represents a key and indispensable component of the food chain, essential for ensuring food safety, shelf life,
reduction of food waste, environmental sustainability, and food availability for the general population.

Rather than applying broad and heterogeneous food categorizations, it is therefore necessary to systematically investigate
specific processing technologies, product formulations, and their actual biological effects. For novel foods and innovative
production processes, consideration should be given to an extended assessment framework that, while acknowledging its
methodological limitations, also accounts for potential long-term effects on the risk of non-communicable diseases. However,
the current state of scientific debate and regulation may entail a dual risk: on the one hand, excessive constraints on innovation
and development within the food industry based on still inconclusive evidence, and on the other hand, inadequate and
insufficiently systematic management of genuine risks associated with non-communicable diseases.

Given the complexity of human nutrition, the multifactorial ethology of these diseases, and historical experience—such as the
widespread reduction of dietary fat intake and its replacement with carbohydrates, which led to unintended consequences—it
is evident that overly simplistic and non-systemic measures do not represent a sustainable solution. A rigorous evidence-based
approach should therefore remain the cornerstone not only of dietary guideline formulation but also of risk assessment and risk
management, which must balance the protection of public health with the promotion of safe innovation within the food sector.
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PRUSOVA

Zhodnoceni antioxida¢niho a antiglyka¢niho @¢inku melanoidini v pritomnosti
a-dikarbonylovych produkti Maillardovy reakce

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

Melanoidiny vznikajici pti Maillardové reakci ptispivaji k barve a antioxida¢ni kapacité tepelné
zpracovanych potravin. Zaroveil mohou kovalentnimi a nekovalentnimi interakcemi ovliviiovat
mnozstvi reaktivnich sloucenin pfitomnych v potravindch. Mezi nejreaktivngjsi
o-dikarbonylové slouCeniny patii naptiklad methylglyoxal (MGO), obvykle rovnéz
maillardovsky produkt, ktery je kliCovym prekurzorem pokrocilych produktt glykace (AGE).
Cilem této prace je zhodnotit, jak pfitomnost MGO ovliviiuje intenzitu zbarveni a antioxidacni
kapacitu melanoidint kavy, a naopak v jaké mife jsou melanoidiny schopny snizit mnozstvi
MGO a dalsich a-dikarbonylovych slou¢enin v potravinach.

Melanoidiny, resp. produkty Maillardovy reakce (MRP), byly izolovany z kdvového népoje,
rozdéleny na nerozpustnou frakci zachycenou filtraci pfes papirovy filtr (MN 420 D)
a rozpustné frakce ziskané ultrafiltraci (<1 kDa, 3 - 10 kDa, 10 - 30 kDa, >30 kDa). Zména
barvy byla sledovana jako absorbance pii 420 nm. Antioxidacni kapacita byla u nerozpustnych
i rozpustnych melanoidini hodnocena metodou zhaSeni radikalového kationtu ABTS™,
urozpustnych frakci pak také na zikladé zmén elektrochemické odezvy stanovené
ampérometrickou metodou HPLC-ECD. Antiglykaéni aktivita byla posuzovéna z tbytku MGO
stanoveného metodou HPLC-PDA po derivatizaci o-fenylendiaminem.

Vysledky ukazuji, Ze interakce melanoidinii s MGO vede ke zméndm elektrochemického
potencialu jednotlivych frakci melanoidint a je doprovazena zménami absorbance pii 420 nm,
tedy 1 zfetelnou zménou barvy roztoku. Nejvyssi mira zachytu MGO byla pozorovéana u celkové
rozpustné melanoidinové frakce kavy. Tento vysledek pravdépodobné odrazi komplexni
sloZeni této frakce, ktera zahrnuje nizko- 1 vysokomolekularni slozky schopné podilet se na
reakci s MGO. Tyto poznatky podporuji hypotézu, Ze melanoidiny ptfitomné ¢i dodané
do potraviny mohou v pribéhu tepelného zpracovani pfispivat k odstrafiovani reaktivnich
a-dikarbonylovych sloucenin z reakéniho prostiedi (potravin) a branit tak nezadouci glykaci
bilkovin. Zaroven pii tom mohou modifikovat sviij redoxni potencidl a rovnéZ ménit intenzitu
zbarventi.

Evaluation of the antioxidant and antiglycation effects of melanoidins in the presence of a-dicarbonyl products
of the Maillard reaction

Melanoidins formed during the Maillard reaction contribute to the colour and antioxidant capacity of thermally processed
foods. At the same time, through covalent and non-covalent interactions, they may influence the levels of reactive compounds
present in food matrices. One of the most reactive a-dicarbonyl compounds is methylglyoxal (MGO), which is also commonly
considered a Maillard reaction product and represents a key precursor of advanced glycation end-products (AGEs). The aim
of this study was to evaluate how the presence of MGO affects the colour intensity and antioxidant capacity of coffee
melanoidins, and, conversely, to assess the extent to which melanoidins are able to reduce the levels of MGO and other
o-dicarbonyl compounds in foods.

Melanoidins, or more broadly Maillard reaction products (MRPs), were isolated from a coffee beverage and separated into
an insoluble fraction retained by filtration through a paper filter (MN 420 D) and soluble fractions obtained by ultrafiltration
(<1kDa, 3 - 10 kDa, 10 - 30 kDa, >30 kDa). Colour changes were monitored as absorbance at 420 nm. The antioxidant capacity
of both insoluble and soluble melanoidins was evaluated using the ABTS'* radical cation scavenging assay, while soluble
fractions were additionally assessed based on changes in electrochemical response determined by amperometric HPLC-ECD.
Antiglycation activity was assessed from the decrease in MGO content determined by HPLC-PDA after derivatization with
o-phenylenediamine.

The results show that the interaction of melanoidins with MGO leads to changes in the electrochemical potential of individual
melanoidin fractions and is accompanied by changes in absorbance at 420 nm, indicating a distinct change in the colour
of the solution. The highest degree of MGO scavenging was observed for the total soluble coffee melanoidin fraction. This
result likely reflects the complex composition of this fraction, which comprises both low- and high-molecular-weight
components capable of participating in reactions with MGO. These findings support the hypothesis that melanoidins naturally
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present in, or added to, food matrices may contribute during thermal processing to the removal of reactive a-dicarbonyl
compounds from the reaction environment and may thereby help prevent undesirable protein glycation. At the same time, this
process may modify their redox properties and alter the intensity of colour formation.
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PULKRABOVA

PFAS v potravinovych obalech: co vime a co prinasi nova legislativa
Pulkrabova J., Dvotakova D.
Ustav analyzy potravin a vyzivy, VSCHT Praha, CZ

Dietarni expozice predstavuje jednu z hlavnich cest pfijmu per- a polyfluoroalkylovych latek
(PFAS) u clovéka. Pozornost je tradiéné soustfedéna na kontaminaci potravin a pitné vody,
avSak vyznamny a dosud nedostateéné kvantifikovany zdroj predstavuji také materidly urené
pro styk s potravinami (FCM), zahrnujici kuchynské nacini, obaly pro rychlé obcerstveni, sacky
pro ptipravu popcornu v mikrovinné troubég, kelimky ¢i br¢ka. Migrace PFAS z téchto materiali
do potravin nebyva v soucasnych odhadech dietarni expozice pln¢€ zohlednéna, coz mlize vést
k podcenéni celkové interni expozice populace.

Soucasné poznatky ukazuji, Ze ve FCM se mohou nachézet tisice fluorovanych sloucenin
a prekurzord, které bézna cilend analyza nezachyti. Uvadi se, ze cilené metody vysvétluji pouze
malou ¢ast celkového organicky vadzaného fluoru pfitomného v materidlu, coz poukazuje
na vyznamné znalostni mezery pii hodnoceni skute¢né expozice spotiebitele.

Zasadnim impulsem pro feSeni této problematiky je nové nafizeni Evropského parlamentu
a Rady (EU) 2025/40 o obalech a obalovych odpadech (PPWR), které od 12. srpna 2026
zakazuje uvadet na trh obaly urcené pro styk s potravinami, pokud obsahuji PFAS nad
stanovené mezni hodnoty. K pieklenuti této ,,analytické slepoty zavadi nova legislativa tfi
mezni hodnoty: a) 25 png/kg pro jakoukoli jednotlivou latku PFAS métenou cilenou analyzou;
b) 250 pg/kg pro sumu PFAS, v ptislusnych ptipadech véetné prekurzorii po jejich rozkladu;
c¢) 50 mg/kg pro PFAS vcetné polymernich forem.

Prispévek shrne soucasné poznatky o vyskytu PFAS v potravinovych obalech, mechanismech
jejich pfenosu do potravin a hlavnich expozic¢nich cestach spottebitele. Pozornost je vénovana
analytickym pfistupiim ke stanoveni PFAS v obalovych materialech.

PFAS in food packaging: Current knowledge and new legislation

Dietary exposure is one of the main routes of human exposure to per- and polyfluoroalkyl substances (PFAS). Attention has
traditionally focused on contamination of food and drinking water; however, food contact materials (FCMs) — including kitchen
utensils, fast-food packaging, microwave popcorn bags, cups, and straws — also represent a significant and insufficiently
quantified source. The migration of PFAS from these materials into food is not fully accounted for in current dietary exposure
estimates, potentially leading to an underestimation of the population’s total internal exposure.

Current findings indicate that FCMs may contain thousands of fluorinated compounds and precursors that are not detected
by standard targeted analysis. Targeted methods account for only a small fraction of the total organically bound fluorine present
in the material, highlighting significant knowledge gaps in assessing actual consumer exposure.

A key impetus for addressing this issue is Regulation (EU) 2025/40 of the European Parliament and of the Council on packaging
and packaging waste (PPWR), which, from 12 August 2026, prohibits the placing on the market of packaging intended for food
contact if it contains PFAS above specified limit values. To address this “analytical blind spot”, the new legislation introduces
three limit values: a) 25 pg/kg for any individual PFAS substance measured by targeted analysis; b) 250 pg/kg for the sum
of PFAS, including precursors after their degradation, where applicable; ¢) 50 mg/kg for PFAS, including polymeric forms.
This contribution summarises current knowledge regarding the presence of PFAS in food packaging, the mechanisms of their
migration into food, and the main routes of consumer exposure. Attention is given to analytical approaches for determining
PFAS in packaging materials.
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SEDLIAKOVA

Od spekter k bezpecnosti: Spektroskopické pristupy ke kontrole kvality potravin
Sedliakova M.
Nicolet CZ s. r. 0., Praha, CZ

Molekulova spektroskopie nachazi stale Sirsi uplatnéni i v modernich smérech vyroby potravin,
zejména pii vyvoji funk¢nich a alternativnich produktii. Technologie vyuzivajici molekulovou
spektroskopii umoziuji rychlou a nedestruktivni analyzu slozeni potravin pomoci metod jako
je Ramanova nebo infracervena spektroskopie. Tyto piistupy se vyuZzivaji mimo jiné i pfi
kontrole kvality rostlinnych alternativ masa ¢i mlécnych vyrobkl a vSude tam, kde je klicové
sledovat obsah bilkovin, tuki, aditiv i dalSich parametrti. Pokrocilé softwarové platformy
umoziuji detailni zpracovani spektralnich dat a tvorbu kalibracnich modelii. V kombinaci s in-
line métenim lze efektivné vyhodnocovat komplexni datové soubory a sledovat zmény béhem
vyroby 1 skladovani. Molekulova spektroskopie tak piispiva k optimalizaci technologickych
procest, zvySovani bezpecnosti potravin a odhalovani falSovani. Vyznamnou roli hraje také pti
zavadéni inovativnich vyrobnich postupti, jako je 3D tisk potravin nebo fermentacni
technologie.

From spectra to safety: Modern approaches in food quality evaluation

Molecular spectroscopy is increasingly applied in modern directions of food production, particularly in the development
of functional and alternative products. Technologies based on molecular spectroscopy enable rapid and non-destructive analysis
of food composition using methods such as Raman and infrared spectroscopy. These approaches are used, among other things,
for quality control of plant-based alternatives to meat and dairy products, as well as in all cases where it is essential to monitor
the content of proteins, fats, additives, and other parameters. Advanced software platforms allow detailed processing of spectral
data and the creation of calibration models. In combination with in-line measurements, it is possible to efficiently evaluate
complex datasets and monitor changes during production and storage. Molecular spectroscopy thus contributes
to the optimization of technological processes, enhances food safety, and helps detect adulteration. It also plays an important
role in the implementation of innovative production methods, such as 3D food printing and fermentation technologies.
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SELINGER

Ultra-zpracované potraviny — pohled verejného zdravi

Selinger E.
Oddéleni vyzivy, SZU — Centrum podpory vefejného zdravi, CZ

Koncept ultra-zpracovanych potravin (UPF), formulovany v ramci klasifikace NOVA,
vyvolava vice nez dekadu intenzivni védeckou i vefejnou debatu. Rostouci epidemiologicka
evidence spojuje vysokou spotfebu UPF s fadou chronickych onemocnéni — kardiovaskularnimi
chorobami, diabetem 2. typu, obezitou i vybranymi typy nadorovych onemocnéni. Odborna
i vefejnd diskuze vSak zlstdva rozdélend: kritici poukazuji na nedostatek randomizovanych
kontrolovanych studii, limitace i heterogenitu dostupnych dat i obtiznou operacionalizaci
samotné NOVA Kklasifikace v praxi. Pfednaska vyuziva problematiku UPF jako ptipadovou
studii pro ilustraci toho, jak ve vefejném zdravi uvazujeme o kauzalité¢ a o politikach
a intervencich za hranici ,,zlatého standardu" RCT. Ptispévek ma za cil ptedstavit zakladni
koncepty potiebné k uchopeni diskuze ve vetejném zdravi: hierarchii diikazl v zavislosti na
typu klinické otazky, hodnoceni jistoty dikazii, réimce pro hodnoceni kauzality z observacnich
dat i etické koncepty platné pro proporcionalni navrhovani opatfeni nebo princip piredbézné
opatrnosti jako nastroj rozhodovani v podminkach nejistoty. Cilem piispévku neni piinést
findlni verdikt o dopadech UPF ¢i formulovat jednozna¢na doporuceni, ale zptistupnit
1 nezdravotnickému publiku pravidla, podle kterych vefejnozdravotni ptistup funguje.

Ultra-processed foods — a public health perspective

The concept of ultra-processed foods (UPFs), introduced through the NOVA classification, has driven more than a decade
of intense scientific and public debate. A growing body of epidemiological evidence links high UPF consumption to a range
of chronic conditions — cardiovascular disease, type 2 diabetes, obesity and selected cancers. Both expert and public discussion
nevertheless remains divided: critics point to the scarcity of randomised controlled trials, the limitations and heterogeneity
of the available data, and the difficulty of operationalising the NOVA classification itself in practice. This talk uses the UPF
debate as a case study to illustrate how public health reasons about causality and about policies and interventions beyond the
"gold standard" of the RCT. The aim is to introduce the basic concepts needed to make sense of the public health debate: the
hierarchy of evidence as a function of the clinical question, the assessment of certainty of evidence, frameworks for inferring
causation from observational data, as well as ethical concepts relevant to the proportionate design of interventions and the
precautionary principle as a tool for decision-making under uncertainty. The aim is not to deliver a final verdict on the health
impacts of UPFs or to formulate clear-cut recommendations, but to make the rules by which the public health approach operates
accessible to a non-medical audience.
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SLAVATA

Od manualni pripravy k robotizaci 24/7: ZvySovani propustnosti a udrZitelnosti
v analyze potravin

Slavata L.
Altium International s.r.0., CZ

Dnesni analyza potravin ¢eli kritickému tlaku na rychlost dodavani vysledkt a nekompromisni
kvalitu dat. Pfechod od manuélnich protokold k autonomni robotizaci v rezimu 24/7 se
v soucasné dob¢ stava strategickou nutnosti pro spravu komplexnich matric ultrazpracovanych
potravin a ptisnych legislativnich limitd. Platforma FREESTYLE pfedstavuje modularni
ekosystém schopny integrovat extrakci na pevné fazi (SPE), gelovou permeacni chromatografii
(GPC) a presnou koncentraci vzorku do jednoho bezproblémového pracovniho postupu.
Standardizované procesy eliminuji variabilitu zplsobenou lidskym faktorem a zarucuji
vysokou integritu vysledkii u metod vyzadujicich ultranizké detekcni limity, jako je stanoveni
PFAS v obalech, screening multimykotoxinli nebo analyza rezidui pesticidi. Implementace
technologii navic pfinasi radikalni uspory v organickych rozpoustédlech, ¢imz spliuje
pozadavky na udrzitelny provoz a ekonomickou efektivitu moderni laboratofe.

From manual preparation to 24/7 robotization: Increasing throughput and sustainability in food analysis

Today's food analytics faces critical pressure for speed of results delivery and uncompromising data quality. The transition
from manual protocols to autonomous robotization in 24/7 mode is currently becoming a strategic necessity to manage
the complex matrices of ultra-processed foods and strict legislative limits. The FREESTYLE platform represents a modular
ecosystem capable of integrating solid-phase extraction (SPE), gel permeation chromatography (GPC) and precise sample
concentration into a single seamless workflow. Standardized processes eliminate variability introduced by the human factor
and guarantee high integrity of results in methods requiring ultra-low detection limits, such as PFAS determination
in packaging, multi-mycotoxin screening or pesticide residue analysis. In addition, the implementation of technologies brings
radical savings in organic solvents, thereby meeting the requirements for sustainable operation and economic efficiency
of'a modern laboratory.
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SVEC

Pekarska jakost smési pSeni¢né mouky s normalnim a waxy §krobem
Sedlacek T. (1), Hor¢icka P. (1), Svec 1. (2)

(1) Vyzkumné centrum SELTON, s.r.o., Sibtina, CZ
(2) Ustav sacharidi a cerealii, VSCHT Praha, CZ

Pro testovani pekatské jakosti smési pSeni€nych mouk s normalnim a voskovym (waxy)
Skrobem byly ve Vyzkumném centru Selton vypéstovany odriidy pSenice indické kulatozrnné
'SONG' a pSenice set¢ "TON'. Vzorky se ptirozené liSily ve slozeni — 15,0 a 12,5 % bilkovin,
resp. piiblizné 25 a 0 % amylosy. Hladk4d mouka z laboratorniho mleti byla smichana do 4 smési
(80SONG—-20TON az 20SONG—-80TON). Byly testovany pekaiska kvalita bilkovin a aktivita
amylas Zelenyho testem a Cislem poklesu. Obsah bilkovin linedrn& klesal podobné jako
sedimentacni hodnoty z elitni kvality 53 ml na neuspokojivych 25 ml; ¢isla poklesu se
polynomicky snizila z 369 s pies 89 s (smés 40TON) az na 62 s pro TON. Vyssi retencni
kapacita vody byla podle piedpokladu stanovena pro waxy mouku TON (72 proti 64 % pro
SONG). Pekatsky mini-RMT pokus byl proveden dvakrat v jednom dni a vysledky ukazaly na
optimalni pomér ve smésich 20TON a 40TON. Diky vysokému obsahu bilkovin a Zelenyho
testu mélo kontrolni pe¢ivo 100SONG nadprimérny mérny objem 344 ml/100 g, ktery se 20%
a 40% nahradou moukou s waxy Skrobem zvysil na 370 m1/100 g. Pecivo z pSenice 100TON
doséhlo také velmi uspokojivé hodnoty 357 ml/100 g. Témto mérnym objemiim odpovidala
penetrace — tuhost stiidy v den pe€eni a po dvoudennim skladovéani. Tuhost stfidy peciva
zajiStuji denaturovana bilkovinna kostra a linearni amylosa, vétSinovy amylopektin tvoii vypli
— pruzny hydrogel. V den upeceni vykazaly hodnoty penetrace v potadi vzorkti 100SONG — ...
— 40TON — ... — 100TON konvexni prabeh (penetrace 14,60 mm, 12,93 mm a 14,00 mm),
zatimco tfeti den naopak konkavni (9,50 mm, 11,22 mm, 8,33 mm). To odpovida diive popsané
schopnosti amylopektinu pevné zadrzovat vodu a zpomalovat retrogradaci Skrobu — tvrdnuti
peciva. V ptipadé 100% waxy peciva z mouky 100TON vSak viibec nejnizsi hodnota penetrace
8,3 mm, zjisténa po skladovani, odpovida ztraté turgoru (vnitiniho napéti) vykrojeného valecku
sttidy, pozorované jako nejvys$si mira zborceni porézni struktury stiidy.

Baking quality of wheat flour blends with normal and waxy starch

The baking quality of wheat flour blends of normal and waxy starch was tested on the Indian round-grain wheat variety 'SONG'
and the common wheat variety "TON', bred in the Research Center Selton. The samples naturally differed in composition —
15.0% and 12.5% protein, and approx. 25% and 0% amylose, respectively. Laboratory-milled fine flour was blended into
4 mixtures (80SONG-20TON to 20SONG-80TON). Protein content diminished linearly, similar to the Zeleny’s
sedimentation, from the elite quality 53 ml to an unsatisfactory one 25 ml. The Falling Numbers fell polynomially from 369 s
through 89 s (mixture 40TON) down to 62 s for TON. Water retention capacity 72% was higher for waxy flour TON as expected
(64% for SONG). A mini-RMT baking test conducted twice in one day had pointed out the optimal ratio in the 20TON and
40TON blends. Due to its high protein content and Zeleny sediment, the control 100SONG bread had a high spec. volume
344 ml/100 g, which increased to 370 ml/100 g for 20% and 40% waxy-blends. Waxy 100TON bread also achieved a very
satisfactory value 357 ml/100 g. These spec. volumes corresponded to the penetration — the crumb firmness on the “baking
day” and after 48h storage. The crumb firmness of the baked goods is ensured by a denatured protein framework and linear
amylose; the majority amylopectin forms the filler — a flexible hydrogel. On the day of baking “D-07, the penetration values
formed a convex curve 14.60, ..., 12.93, ..., 14.00 mm), for the samples 100SONG — ... —40TON — ... — I00TON. On the
Day-3, conversely, the curve was a concave (9.50, 11.22 and 8.33 mm). This corresponds to the well-known amylopectin’s
ability to firmly retain water and slow down starch retrogradation — baked goods hardening. However, the lowest penetration
value of 8.3 mm of the 100% waxy bread was measured at D-3; it corresponds to the loss of turgor in a cut-off crumb cylinder,
observed as the highest degree of compression of the crumb’s porosity.
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ZITA

Krali¢i maso jako perspektivni zakladni surovina a potravina v ére udrzitelnosti
Zita L. (1), Volek Z. (2)

(1) Katedra chovu hospodaiskych zvitat, CZU v Praze, CZ
(2) Oddéleni fyziologie vyzivy a jakosti produkce, VUZV v Praze, CZ

Krali¢i maso je vysoce kvalitni, nutricné hodnotna potravina, ktera diky mimotadné produkéni
efektivité a nizké ekologické stop€ ziskdva vyznam v kontextu potravinové bezpecnosti
a udrZitelnosti. Kralik je idedlni jate€né zvite diky kratkému Zivotnimu cyklu, vysoké plodnosti
a schopnosti pfeménit az 20 % pfijatych bilkovin na svalovinu, coZ je srovnatelné s driibezi
a vyrazn¢ efektivnéjsi nez u skotu ¢i prasat. Vyhodou je i schopnost vyuzivat vlakninou bohata
krmiva a vedlejsi produkty agro potravinaiského sektoru, takze nekonkuruje lidem o zdroje
obilovin. Krali¢i maso obsahuje 17 —26 % kvalitnich bilkovin s vyvdZenym spektrem
esencidlnich aminokyselin, mé nizky obsah tuku, cholesterolu a sodiku, pfiznivy pomér
n-6 / n-3 mastnych kyselin a je bohatym zdrojem vitaminu B2, fosforu, drasliku a selenu. Diky
vysokému podilu PUFA a pfitomnosti bioaktivnich peptidi s ACE-inhibi¢nimi G¢inky se fadi
mezi funk¢ni potraviny, které mohou pfispivat k prevenci kardiovaskuldrnich onemocnéni,
hypertenze a metabolického syndromu, a jsou vhodné pro déti, seniory i dalsi rizikové skupiny.
Presto spotfeba v mnoha zemich stagnuje ¢i klesa, a to zejména kvuli vyssi cené¢ oproti
dribezimu masu, specifickému aromatu a etickym bariéram vyplyvajicim z vnimani kralika
jako domaciho mazlicka. Dalsi ptekazkou je Casty prodej celych jate¢nych tél, ktery neodpovida
pozadavkiim na rychlou a pohodlnou ptipravu jidel. Budouci stabilitu trhu mize podpofit vyvoj
modernich convenience produktl, jez usnadiuji pfipravu a maskuji specifickou chut’ masa,
stejn¢ jako Uprava kvality prostfednictvim krmiva, diraz na welfare, transparentni znaceni
puvodu a cilend komunikace nutri¢nich benefitt.

Podékovani: Prispévek byl zpracovan v ramci Fesent projektu NAZV MZe CR (QL 240 101 36).

Rabbit meat as a prospective fundamental raw material and food source in the era of sustainability

Rabbit meat is a high-quality, nutritionally valuable food that, thanks to its exceptional production efficiency and low
environmental footprint, is gaining importance in the context of food security and sustainability. The rabbit is considered
an ideal slaughter animal due to its short life cycle, high fertility, and ability to convert up to 20 % of ingested protein into
muscle, which is comparable to poultry and significantly more efficient than in cattle or pigs. Another advantage is its ability
to utilize high-fiber feed and agro-food industry by-products, meaning it does not compete with humans for cereal resources.
Rabbit meat contains 17-26 % high-quality protein with a balanced profile of essential amino acids; has low levels of fat,
cholesterol, and sodium; a favorable n 6/n 3 fatty acid ratio; and is a rich source of vitamin B2, phosphorus, potassium, and
selenium. Due to its high PUFA content and the presence of bioactive peptides with ACE inhibitory effects, it is considered
a functional food that may help prevent cardiovascular diseases, hypertension, and metabolic syndrome and is suitable for
children, seniors, and other at risk groups. Despite these benefits, consumption in many countries is stagnating or declining,
mainly due to higher prices compared to poultry, its distinctive aroma, and ethical concerns stemming from the perception of
rabbits as pets rather than livestock. Another barrier is the frequent sale of whole carcasses, which does not meet modern
expectations for quick and convenient meal preparation. The market’s future stability may be supported by the development of
modern convenience products that simplify preparation and mask the specific taste of rabbit meat, as well as by improving
meat quality through feeding strategies, emphasizing animal welfare, ensuring transparent origin labeling, and communicating
nutritional benefits effectively.

Acknowledgment: The present study was financially supported by the Ministry of Agriculture of the Czech Republic,
OL 240 101 36.
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ABDULLAH

Physiochemical properties of chicken meat from different production systems (organic,
free range and conventional)

Abdullah F.A.A., Bursova S.

Ustav hygieny a technologie potravin Zivo&igného ptvodu a gastronomie, VETUNI Brno, CZ

This study evaluates selected physical (texture and colour) and chemical properties of chicken
meat from three production systems: organic, free-range, and conventional. Samples from
breast, thigh, and wing muscles were analysed. Texture analysis revealed significant differences
among groups (P < 0.05). Breast meat from free-range chickens exhibited significantly higher
toughness and shear force compared to organic and conventional chickens. In thigh meat, shear
force values of organic and free-range chickens did not differ significantly, but both were
significantly higher than those of conventional chickens. Colour measurements (L*, a*, b*)
showed that conventional chickens had darker breast muscle (lower L* values), while organic
chickens exhibited significantly higher redness (a*) in thigh muscle. Chemical analysis
indicated that free-range chickens had the lowest protein content, particularly in breast muscle
(P <0.05). In contrast, organic chickens had the highest protein content (significant in breast
muscle) and lower fat levels in breast and wing muscles compared to free-range chickens.
Collagen content in breast meat was higher in conventional chickens than in organic chickens.
Overall, the results suggest that production system significantly influences both physical and
chemical properties of chicken meat.
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Stanoveni obsahu vajec v majonézach a tatarskych omackach na zakladé obsahu
cholesterolu a fosforu

Kruzik V., Kropackova V., gkorpilové T., Cizkova H.
Ustav konzervace potravin, VSCHT Praha, CZ

Studie je zaméfena na ovéreni obsahu vajec v majonézach a tatarskych omackach s vyuzitim
vybranych analytickych parametrii. Pro hodnoceni majonéz, tatarskych omacek, dresinkli
a obdobnych vyrobkil jsou za vhodné ukazatele obecné povazovany obsah cholesterolu
a fosforu. Hlavni pozornost je vénovana ovéteni referen¢nich hodnot téchto slozek ve vajeéném
Zloutku, ktery ptfedstavuje vyznamnou potravinadiskou surovinu. Vzhledem k jeho vyssi cené
muze dochazet ke snizovani skute¢ného obsahu vajec ve vyrobcich. V ramci studie bylo
analyzovano celkem 24 vzorkl,, z toho 8 vzorkd majonéz a tatarskych omacek, 8 vzorkl
suSenych prumyslovych Zloutki a 8 vzorkt Cerstvych Zloutkii. Obsah cholesterolu byl stanoven
metodou plynové chromatografie s plamenové-ionizacnim detektorem (GC/FID) a obsah
fosforu byl stanoven spektrofotometrickou metodou. Ziskané vysledky byly nasledné
porovnany s hodnotami uvadénymi v odborné literatufe. Vysledky této studie pfispivaji ke
zptesnéni referencnich hodnot obsahu cholesterolu a fosforu ve vaje¢ném Zzloutku a k jejich
vyuziti pti kontrole pravosti vajecnych vyrobkd.

Determination of egg content in mayonnaises and tartar sauces based on cholesterol and phosphorus levels

This study focuses on verifying the egg content of mayonnaises and tartar sauces using selected analytical indicators. For the
evaluation of mayonnaise, tartar sauces, dressings, and similar products, cholesterol and phosphorus content are generally
considered suitable indicators. The main attention is paid to verifying the reference values of these components in egg yolk,
which is an important food raw material. Due to its higher price, the egg content in products may be reduced. A total
of 24 samples were analyzed in the study, including 8 samples of mayonnaises and tartar sauces, 8 samples of dried industrial
egg yolks and 8 samples of fresh egg yolks. Cholesterol content was determined by gas chromatography with flame ionization
detection (GC/FID) and phosphorus content was determined by spectrophotometric method. The obtained results were
subsequently compared with values reported in the literature. The results of this study contribute to verifying reference values
for cholesterol and phosphorus content in egg yolk and to assessing the authenticity of egg products.
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HOLKOVICOVA

Funkéné a medzifazové vlastnosti rastlinnych bielkovinovych koncentratov v cerealnych
systémoch

Holkovic¢ova T., Kohajdova Z., Minarovic¢ova L., Laukova M.

Ustav potravinarstva a vyzivy, STU v Bratislave, SK

Inkorporacia rastlinnych bielkovinovych koncentratov do cerealnych vyrobkov predstavuje
technologicku stratégiu zamerani na modifikaciu ich Struktirnych a funkénych vlastnosti.
Vzhladom na odliSné chemické zlozenie a Struktiru rastlinnych bielkovin v porovnani
s obilnymi bielkovinami je nevyhnutné charakterizovat’ ich funkéné vlastnosti a spravanie
v potravinovych systémoch. Tato praca sa zaoberd hodnotenim vybranych funkénych,
emulgacnych a penotvornych vlastnosti obilnych muk a rastlinnych bielkovinovych
koncentratov zo strukovin a olejnin. Ziskané vysledky poukazuji na vys$S$iu schopnost’
bielkovinovych koncentratov viazat’ a zadrZiavat’ vodu v porovnani s obilnymi mukami, pricom
hodnoty dosahovali priblizne 4,0 — 4,4 g/g oproti 1,7 g/g pri pSenicnej muke. Tento rozdiel
stvisi s vy$§im obsahom bielkovin a vlakniny a pritomnostou hydrofilnych funkénych skupin.
Zvysena schopnost’ viazat tuk (do 1,76 g/g oproti 0,86 g/g pri semoline) bola determinovana
zastipenim hydrofobnych aminokyselinovych zvyskov. VysSia schopnost’ napuciavat
(do 3,98 cm?/g) a nizSia objemova hmotnost’ (0,41 — 0,62 g/cm?) bielkovinovych koncentratov
stivisia s ich vy$§im obsahom vlékniny, ¢o ovplyviiuje formovanie Struktiry cesta. V oblasti
medzifazovych vlastnosti vykazovali rastlinné bielkovinové koncentraty vyrazny emulgacny
a penotvorny potencidl, pricom emulgacna aktivita dosahovala hodnoty do 35 % a stabilita peny
az 82 %. Tieto vlastnosti vyplyvaju z amfifilného charakteru bielkovin, ktory umoznuje ich
adsorpciu na medzifazovom rozhrani, znizovanie medzifdzového napitia a stabilizaciu
disperznych systémov prostrednictvom tvorby sidrznych medzifazovych vrstiev. Na zéklade
ziskanych vysledkov mozno konstatovat’, Ze rastlinné bielkovinové koncentraty predstavuji
technologicky vyznamné suroviny, ktoré¢ umoziuju ovplyviovat Struktrne a reologické
vlastnosti ceredlnych vyrobkov prostrednictvom interakcii na molekulovej a medzifazovej
urovni.

Functional and interfacial properties of plant protein concentrates in cereal-based systems

The incorporation of plant protein concentrates into cereal-based products represents a technological strategy aimed
at modifying their structural and functional properties. Due to the differences in chemical composition and structure between
plant and cereal proteins, it is necessary to characterize their functional properties and behavior in food systems. This study
focuses on the evaluation of selected functional, emulsifying, and foaming properties of cereal flours and plant protein
concentrates derived from legumes and oilseeds. The obtained results indicate a higher water absorption capacity and water
retention capacity of protein concentrates compared to cereal flours, with values reaching approximately 4.0 — 4.4 g/g compared
to 1.7 g/g for wheat flour. This difference is associated with higher protein and fiber content and the presence of hydrophilic
functional groups. The increased fat absorption capacity (up to 1.76 g/g compared to 0.86 g/g for semolina) was determined by
the presence of hydrophobic amino acid residues. Higher swelling capacity (up to 3.98 cm?/g) and lower bulk density
(0.41 — 0.62 g/cm?) of protein concentrates are related to their higher fiber content, which influences dough structure formation.
In terms of interfacial properties, plant protein concentrates exhibited pronounced emulsifying and foaming potential, with
emulsifying activity reaching up to 35% and foam stability up to 82%. These properties arise from the amphiphilic nature
of proteins, which enables their adsorption at the interface, reduction of interfacial tension, and stabilization of dispersed
systems through the formation of cohesive interfacial layers. Based on the obtained results, it can be concluded that plant
protein concentrates represent technologically significant ingredients that enable the modification of structural and rheological
properties of cereal-based products through interactions at the molecular and interfacial levels.
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IRONDI

Nutraceutical, nutrient composition, and sensory qualities of dehydrated bio-yoghurt
supplemented with natural additives blend

Irondi E.A. (1), Bankole A.O. (1), Awoyale W. (2), Ajani E.O. (1), Alamu E.O. (3)

(1) Dept. Biochemistry, Kwara State University, NG

(2) Dept. Food Science and Technology, Kwara State University, NG

(3) Food and Nutrition Sciences Laboratory, I[ITA, Southern Africa Research and
Administration Hub, Lusaka, ZM

Yoghurt consumption is on the increase due to consumers' awareness of its rich nutrient and
health-promoting qualities. However, liquid yoghurt is susceptible to microbial and chemical
spoilage, especially in rural areas without electric-powered food preservation facilities. This
challenge has necessitated innovative processing methods to enhance yoghurt's quality and
extend its shelf life. Hence, a dehydrated bio-yoghurt supplemented with natural additives was
formulated, and its nutraceutical, nutrient and sensory qualities were evaluated in this study.
Bio-yoghurt was produced from powdered milk reconstituted with potable water and fermented
with a mixture of Lactobacillus bulgaricus, Streptococcus thermophilus, and Lactobacillus
acidophilus. Natural additives blend, comprising sweet detar seed (thickener), ginger
(flavouring agent), and hibiscus calyx (colourant) powders, and artificial additives blend,
comprising sodium carboxymethylcellulose (thickener), vanilla flavour, and red colourant,
were formulated at a proportion (5:5:3.63, respectively) derived from the Design Expert
software. The bio-yoghurt was divided into three. A portion was supplemented with the natural
additives blend; the second portion was supplemented with the artificial additives blend, and
the third portion, without additives, was the control. The bio-yoghurts were freeze-dried to yield
dehydrated bio-yoghurts. Thereafter, the bio-yoghurts' bioactive (total phenolics, flavonoids,
tannins, saponins) composition, a-glucosidase, a-amylase, angiotensin 1-converting enzyme,
and pancreatic lipase inhibitory, and antioxidant activities, nutrient composition and sensory
attributes were determined. The natural additives-supplemented bio-yoghurt had higher
(p<0.05) bioactive levels and more potent enzyme-inhibitory and antioxidant activities than the
artificial additives-supplemented bio-yoghurt and the control. Also, it had the highest protein
and the lowest fat content. Overall, the natural additive-supplemented bio-yoghurt had higher
sensory ratings than the artificial additives-supplemented bio-yoghurt and the control. Hence,
supplementing dehydrated bio-yoghurt with natural additives blend enhanced its nutraceutical,
nutrient composition, and sensory qualities.
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JAGR

Necilena metabolomicka analyza odrid pSenice tvrdé (Triticum turgidum subsp.durum)

Jagr M. (1), Smisek D. (2), Havrlentova M. (3), Gavurnikova S. (3), Grausgruber H. (4),
Sulc M. (1), Chrpova J. (1), Dvoracek V. (1)

(1) Narodni centrum zemédélského a potravinaiského vyzkumu, v.v.i., Praha, CZ
(2) Ustav analytické chemie, VSCHT Praha, CZ

(3) Vyskumny ustav rastlinnej vyroby, NPPC v PieStanoch, SK

(4) Institute of Crop Breeding and Genomics, BOKU University, Vienna, AT

PSenice tvrda (Triticum turgidum subsp. durum) je vyznamnou obilovinou péstovanou zejména
v zemédélskych oblastech kolem Stfedozemniho mote. Je plodinou s vysokou technologickou
a nutricni hodnotou, cenénou zejména pro svoje tvrdé, jantarové zabarvené zrno, které se
vyznacuje vysokym obsahem bilkovin a lepku. Hodi se zejména pro vyrobu téstovin, bulguru,
kuskusu a nekterych specidlnich druhti pe¢iv. Vzhledem ke globalni zméné klimatu se jeji
pestovani v evropském méfitku posouva i do severnéjSich zemi mirného pdsma, zejména
niZzinnych oblasti se sraZkovymi deficity, které v minulosti pro péstovani pSenice tvrdé nebyly
vhodné, napt. Rakousko, Slovensko a v posledni dobé i Ceska republika. Tyto zemé se
v posledni dobé vénuji Slechténi pSenice tvrdé za Gicelem tvorby celé fady odrid adaptovanych
na péstovani v lokalnich oblastech.

V reakci na tento trend jsme se soustiedili na metabolomické zhodnoceni Sesti modernich odrid
ozim¢ pSenice tvrdé z rocniku 2025: 'Sambadur', 'Tennodur', 'Plasmadur' (Rakousko) a 'IS
Belladur', 'IS Turandur', 'IS Pompadur' (Slovensko), které jsou bud’ v soucasné dob¢ nejvice
pestovany nebo jsou povazovany z nutri¢niho 1 péstitelského hlediska za nejvice perspektivni.
Vzorky byly analyzovdny pomoci necilového screeningu za vyuziti ultra vysokouc¢inné
kapalinové chromatografie ve spojeni s vysokorozliSovaci tandemovou hmotnostni
spektrometrii: UHPLC-HRMS/MS (Orbitrap). Pro vyhodnoceni dat byly zatazeny pokrocilé
statistické metody, vcetné¢ vicerozmérnych statistickych metod. Ze ziskanych vysledki
vyplyva, Ze je na této trovni mozno vzajemné jednoznacné odlisit jednotlivé odridy na zakladé
necilenych metabolomickych zmén, které zfejmeé odrazeji interakci jejich genotypu
s ptislusnymi podminkami prostiedi. Zjisténé diference ve skupinach metabolitli tak mohou
predstavovat potencialni markery charakterizujici specifické reakce odrtid na dané podminky,
coz lze vyuzit ve Slechténi obilovin zaméfeném na rizné typy odolnosti vici biotickym
1 abiotickym strestim.

Podeékovani: Tuto prdci podpofilo Ministerstvo zemédélstvi Ceské republiky, instituciondini podpora MZE-RO0426.
Mezinarodni spoluprace ceského, rakouského a slovenského tymu byla podporena grantem Ministerstva Skolstvi, mlddeze

a télovychovy CR MSTC Danube 8X25023. Tento prispevok vznikol vd'aka financnej podpore projektu zo zdrojov Agentiiry na
podporu vyskumu a vyvoja Slovenskej republiky (DS-FR-24-0021).

Non-targeted metabolomic analysis of different varieties of durum wheat (7riticum turgidum subsp. durum)

Durum wheat (Triticum turgidum subsp. durum) is a significant cereal crop cultivated primarily in agricultural regions
surrounding the Mediterranean Basin. The crop possesses both technological and nutritional value, and is particularly prized
for its hard, amber-coloured grain, which is characterised by a high protein and gluten content. It is particularly suitable for the
production of pasta, bulgur, couscous, and a variety of specialty breads. Due to global climate change, its cultivation on
a European scale is shifting to more northern countries in the temperate zone, particularly lowland areas with precipitation
deficits that were previously unsuitable for durum wheat cultivation, such as Austria, Slovakia, and, more recently, the Czech
Republic. These countries have recently been engaged in durum wheat breeding programmes to develop a wide range
of varieties adapted to local climatic conditions.

In response to this trend, the present study focused on a metabolomic evaluation of six modern winter durum wheat varieties
from the 2025 crop: 'Sambadur’, 'Tennodur' and 'Plasmadur' (Austria), and 'IS Belladur', 'IS Turandur' and 'IS Pompadur'
(Slovakia). These varieties are currently the most widely cultivated, and are considered as the most promising from both
a nutritional and agronomic perspective. The samples were analysed using non-targeted screening via ultra-high-performance
liquid chromatography coupled with high-resolution tandem mass spectrometry. UHPLC-HRMS/MS (Orbitrap). Advanced
multidimensional statistical methods were employed to analyze the data. The results indicate that, at this level, individual
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varieties can be clearly distinguished from one another based on non-targeted metabolomic changes. The identified differences
in metabolite groups may thus represent potential markers characterizing specific responses of varieties to given conditions,
which can be utilized in cereal breeding focused on various types of resistance to biotic and abiotic stresses.

Acknowledgment: This work was funded by the Ministry of Agriculture of the Czech Republic, institutional support MZE-
RO0426. The international cooperation of the Austrian, Czech, and Slovak project Teams was supported by the MSTC Danube
project 8X25023 of the Czech Ministry of Education Youth and Sports. This work was funded by the Slovak Research and
Development Agency (DS-FR-24-0021).
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1zE
Vliv pridavku rybiho masa (Clarias gariepinus) na jakostni parametry masného vyrobku
Svehlova V., Ohryzek V., Kalhotka L., Slovacek J., Veseld R., Harabi§ L., Mares J., Jizl M.
Ustav technologie potravin, MENDELU v Brn¢, CZ

Tato prace pojednava o vlivu pfidavku rybiho masa sumecka afrického (Clarias gariepinus) do
masného vyrobku na jeho technologickou, nutri¢ni a senzorickou jakost. V experimentalni ¢asti
bylo vyrobeno 7 druhti masnych vyrobki (klobas): s riznym ptidavkem rybiho masa (0, 40 %,
100 %), vyzralosti rybiho masa (24 h a 72 h) a dle veku/velikosti jedinci sumeckt
(13-15 mésict 2000-2200 g; 6-8 mésict, 800-1000 g).

Pro zji$téni vlivu pfidavku rybiho masa do masného vyrobku byla provedena analyza celkového
tuku, zastoupeni vybranych mastnych kyselin se zaméfenim na polynenasycené mastné
kyseliny, instrumentalni analyza barvy a senzorickd analyza. Vliv pfidavku rybiho masa
zpusobil u klobasy se 100% piidavkem rybiho masa (RK100) niz8i obsah suSiny
(26,99 + 0,18 %; P <0,05) v porovnani s klobasami bez piidavku rybiho masa (RKO,
50,42 +£3,51 %) a s s ptidavkem 40 % rybiho masa (RK40, 46,66 + 0,25 %). Vysledky
stanoveni mastnych kyselin metodou GC ukazaly, Ze rybi klobasy se 100% ptidavkem rybiho
masa mely vyznamné nizsi obsah suSiny (26,99 + 0,18 %; P <0,05) v porovnéni s klobasami
bez pridavku rybiho masa (50,42 + 3,51). Klobasy se 100% piidavkem rybi masa v porovnani
s kontrolou (0% pfidavek rybiho masa) vykazovaly navySeni obsahu EPA i DHA mastné
kyseliny (P <0,05). Vliv stafi jedince a vyzralosti rybiho masa na obsah polynenasycenych
mastnych kyselin n-3 nebyl statisticky zaznamendn. Data ziskana z instrumentalni analyzy
barvy ukdzaly nejvyssi hodnoty parametru L* na fezu u kontrolniho vzorku (bez ptidavku
rybiho masa; 64,97 + 0,18; P <0,05) v porovnani s 40% ptidavkem rybiho masa (50,10 = 0,27)
a 100% ptidavkem rybiho masa (53,96 + 1,53). Barevnost vzorku od modré (—) po Zlutou (+)
se u RKO, RK40 a RK100 vyznamné nelisila (P >0,05). Senzoricka analyza byla provedena
10 skolenymi hodnotiteli a neprokazala statisticky prikazny rozdil deskriptoru celkového
dojmu u klobds s riznym ptidavkem rybiho masa.

Effect of african catfish (Clarias gariepinus) meat addition on the food quality parameters of sausages

This work discusses the effect of adding African catfish (Clarias gariepinus) fish meat to a meat product on its technological,
nutritional and sensory quality. In the experimental part, 7 types of meat products (sausages) were produced: with different
additions of fish meat (0, 40 %, 100 %), maturity of fish meat (24 h and 72 h) and age/size of catfish individuals (13—15 months
20002200 g; 6-8 months, 800—-1000 g).

To determine the effect of adding fish meat to a meat product, an analysis of total fat, the representation of selected fatty acids
with a focus on polyunsaturated fatty acids, instrumental color analysis and sensory analysis were performed. The effect of fish
meat addition caused a lower dry matter content (26.99 + 0.18%; P <0.05) in sausages with 100% fish meat addition (RK100)
compared to sausages without fish meat addition (RKO, 50.42 + 3.51%) and with 40% fish meat addition (RK40,
46.66 £ 0.25%). The results of the determination of fatty acids by the GC method showed that fish sausages with 100% fish
meat addition had a significantly lower dry matter content (26.99 + 0.18%; P <0.05) compared to sausages without fish meat
addition (50.42 + 3.51). Sausages with 100% fish meat addition compared to the control (0% fish meat addition) showed
an increase in the content of both EPA and DHA fatty acids (P <0.05). The influence of the age of the individual and
the maturity of the fish meat on the content of polyunsaturated fatty acids n-3 was not statistically recorded. The data obtained
from the instrumental color analysis showed the highest values of the parameter L* on the cut in the control sample (without
the addition of fish meat; 64.97 + 0.18; P <0.05) in comparison with the 40% addition of fish meat (50.10 + 0.27) and 100%
addition of fish meat (53.96 + 1.53). The color of the sample from blue (—) to yellow (+) did not differ significantly in RKO,
RK40 and RK100 (P >0.05). The sensory analysis was performed by 10 trained evaluators and did not show a statistically
significant difference in the descriptor of the overall impression in sausages with different additions of fish meat.
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KMENTOVA

Proteinova fortifikace peciva: od suroviny k funkénimu produktu
Kmentova O., Divis P., Porizka J., Slavikova Z.
Ustav chemie potravin a biotechnologii, FCH VUT Brno, CZ

Fortifikace pekatskych vyrobkii proteinovymi slozkami pifedstavuje perspektivni piistup
ke zvyseni nutriéni hodnoty bézné konzumovanych potravin a soucasn¢ nastroj podporujici
pfechod k udrZitelnéj$im zdrojim bilkovin. Jeji $irSi vyuziti je vSak dosud limitovano zejména
negativnim vlivem proteinovych surovin na texturu a senzorickou kvalitu peciva.

Soucasny vyzkum v oblasti pekarenskych technologii proto nemusi sméfovat k univerzalnimu
obohacovani vSech vyrobki, ale k cilenému vyuziti funk¢nich vlastnosti proteinti s ohledem na
konkrétni typ peciva. Proteiny z riiznych zdroji vykazuji odlisné technologické chovani, které
lze pii vhodné zvolené aplikaci vyuzit ve prospéch struktury, stability a konzistence vyrobku.
Experiment porovnavajici kvasem kvaSené, drozdim kyptené a kiehké pecivo vyrobené z riizné
fortifikovanych smési ukazal, ze proteiny z rostlinnych i zivociSnych zdrojii se chovaji
individualné, a jejich vhodnost zévisi na konkrétnim technologickém zpracovani. Funkéni
vlastnosti proteinovych slozek jsou uzce spjaty s fyzikdlnimi a texturometrickymi
charakteristikami finalnich vyrobkii po upeceni. Z vysledkl studie vyplyva, Zze aplikacné
vyuzitelné jsou nejen tradi¢ni zdroje bilkovin (sdja, syrovatka, ryze), ale i izolaty ziskané
z vedlejSich produktii potravinaiské vyroby.

Cilena formulace receptur tak umoziiuje vyuzit ptidanou bilkovinu nejen jako nutri¢ni slozku,
ale 1 jako funk¢ni technologicky néstroj, ktery zvySuje nutri¢ni hodnotu vyrobku pii zachovani
jeho kvalitativnich parametrti, aniz by bylo nutné pouzivat ptidatné latky. Tento pftistup
pfedstavuje prakticky aplikovatelnou strategii pro vyvoj inovativnich cerealnich vyrobkl
odpovidajicich sou¢asnym nutri¢nim 1 technologickym pozadavkim trhu.

Protein fortification of bakery products: From raw material to functional food

Fortification of bakery products with protein ingredients represents a promising approach to enhancing the nutritional value
of commonly consumed foods while also supporting the transition to more sustainable protein sources. Its broader application,
however, remains limited primarily due to the negative impact of protein ingredients on the texture and sensory quality of baked
goods.

Current research in baking technology therefore does not necessarily aim to universally enrich all types of products, but rather
to exploit the functional properties of proteins in a targeted manner, according to the specific type of bakery product. Proteins
from different sources exhibit distinct technological behaviors, which can be leveraged to improve structure, stability, and
consistency when appropriately applied.

An experiment comparing yeast-leavened, chemically leavened, and short-dough baked goods prepared from various protein-
fortified mixes demonstrated that proteins from both plant and animal sources behave individually, and their suitability depends
on the specific processing method. The functional properties of protein ingredients are closely linked to the physical and textural
characteristics of the final baked products. The results indicate that not only traditional protein sources (soy, whey, rice) but
also isolates derived from by-products of the food industry are applicable in practice.

Targeted formulation of recipes thus allows the added protein to serve not only as a nutritional component but also
as a functional technological tool, enhancing the nutritional value of the product while maintaining its quality parameters,
without the need for additional additives. This approach represents a practically applicable strategy for the development
of innovative cereal-based products that meet current nutritional and technological demands in the market.
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KNAPOVSKA

Voni aromata opravdu jako ovoce? Srovnani profilu tékavych latek v ovoci, pfirodnich
a syntetickych aromatech metodou HS-SPME-GC-MS

Knapovska P., Vitova E.

Ustav chemie potravin a biotechnologii, FCH VUT Brno, CZ

Viné ovoce je komplexni smési desitek az stovek tékavych latek, které spole¢né vytvareji jeho
charakteristicky senzoricky profil. V potravinatstvi se vSak Casto pouzivaji piirodni a synteticka
aromata, jejichz sloZzeni se od piivodni suroviny lisi, a to pfedev§im vlivem technologického
zpracovani. Otazkou zistava, do jaké miry tato aromata dokazou vérn€ napodobit piirozeny
aromaticky profil ovoce.

Cilem prace bylo porovnat profil t€kavych latek ve vybranych druzich ovoce (jahoda, malina,
pomerang¢, hruska a banan) a odpovidajicich pfirodnich a syntetickych aromatech a posoudit
vliv zpracovani na jejich slozeni. Analyza byla provedena metodou mikroextrakce na tuhou fazi
ve spojeni s plynovou chromatografii a hmotnostni spektrometrii (HS-SPME-GC-MS).
Identifikované slouceniny byly klasifikovany do chemickych skupin a jejich relativni
zastoupeni vzajemné porovnano. Byly srovnany hlavni rozdily mezi profily tékavych latek
v ovoci a aromatech, vetné rozdilti v jejich popisech viini (FEMA). Pocet identifikovanych
latek vyrazng klesal s mirou zpracovani — v ovoci vys$$i desitky az pfes sto, v piirodnich
aromatech niz8i desitky a v syntetickych aromatech spiSe jednotky —, coz odrazi zjednoduseni
aromatického profilu s rostouci mirou zpracovani.

Vysledky poskytuji lepsi porozuméni vztahu mezi surovinou a aromaty a mohou byt vyuzity
pii vyvoji potravin, optimalizaci aromatickych formulaci a hodnoceni autenticity aromat,
zejména pii snaze priblizit senzorické vlastnosti vysoce zpracovanych produkti jejich
prirodnim piedloham.

Do flavourings really smell like fruit? A comparison of volatile compounds in fruit, natural and synthetic flavourings
using HS-SPME-GC-MS method

The aroma of fruit is a complex mixture of tens to hundreds of volatile compounds that together create its characteristic sensory
profile. In the food industry, however, natural and synthetic flavours are often used, whose composition can differ from the
original raw material, primarily due to technological processing. The question remains to what extent these flavours can
faithfully replicate the natural aromatic profile of fruit.

The aim of this study was to compare the volatile compound profiles of selected fruit species (strawberry, raspberry, orange,
pear, and banana) and their corresponding natural and synthetic flavourings, and to assess the impact of processing on their
composition. Analysis was performed using headspace solid-phase microextraction coupled with gas chromatography and mass
spectrometry (HS-SPME-GC-MS). Identified compounds were classified into chemical groups, and their relative abundances
were compared. The main differences between volatile compound profiles in fruit and flavourings were compared, including
differences in their aroma descriptions (FEMA). The number of identified compounds decreased significantly with the degree
of processing — from higher tens to over one hundred in fruit, to lower tens in natural flavours, and only a few in synthetic
flavours — reflecting the simplification of the aromatic profile with increasing processing.

The results provide a better understanding of the relationship between raw materials and flavours and can be applied in food
development, optimisation of flavour formulations, and evaluation of flavour authenticity, particularly in efforts to approximate
the sensory properties of highly processed products to those of their natural counterparts.
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LAUKOVA

Vplyv aplikacie ryZového proteinu na kvalitativne parametre cestovin
Laukova M., Minarovicova L., Kohajdova Z., Holkovic¢ova T.
Oddelenie potravinarskej technoldgie, STU Bratislava, SK

Bielkoviny rastlinného povodu sa Coraz CastejSie vyuzivaju ako alternativne zdroje bielkovin
oproti tym zivociSnym. Protein ziskany z ryze ma v porovnani s inymi zdrojmi obilnych
bielkovin dobré nutricné a funkéné vlastnosti. Je zaroven hypoalergénny, ¢o mu dava vysoky
potencial vyuzitia v bezlepkovych vyrobkoch. Zlozky ryzového proteinu su vhodnou nahradou
Zivo¢isnych bielkovin ako st kazein a srvétka. Castokrat sa vyuZiva ako pridavok do susienok,
chleba alebo inych pekarenskych vyrobkov na zlepSenie nutricnych vlastnosti. Ciel'om tejto
prace bolo hodnotenie vplyvu pridavku ryzového proteinu na kvalitativne parametre
pripravenych bezlepkovych cestovin. Zistilo sa, Ze so zvySujucim sa obsahom proteinu
sa vyznamne skratil Cas varenia cestovin o takmer 27 % a zniZili sa straty varenim. Pri analyze
textiry sa stanovila tvrdost a prilnavost’ pripravenych cestovin. Z vysledkov vyplynulo,
ze s pridavkom ryzového proteinu sa tvrdost’ cestovin po uvareni znizila a naopak, prilnavost’
cestovin sa zvysila.

The effect of rice protein addition on the qualitative parameters of pasta

Plant-based proteins are increasingly being used as alternative sources of protein to animal-based ones. Compared to other
sources of cereal proteins, rice protein has good nutritional and functional properties. It is also hypoallergenic, which gives
it high potential for use in gluten-free products. The components of rice protein are a suitable substitute for animal proteins
such as casein and whey. It is often used as an additive in cookies, bread, or other baked goods to improve nutritional properties.
The aim of this study was to evaluate the effect of adding rice protein on the quality parameters of prepared gluten-free pasta.
It was found that as the protein content increased, the cooking time of the pasta was significantly reduced by nearly 27%, and
cooking losses were decreased. Texture analysis determined the hardness and stickiness of the prepared pasta. The results
showed that with the addition of rice protein, the hardness of the pasta decreased after cooking, while its stickiness increased.
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MINAROVICOVA

Vyuzitie SoSovicového bielkovinového koncentratu pri vyrobe chleba

Minarovicové L., Laukovd M., Kohajdova Z., Holkovic¢ova T.

Oddelenie potravinarskej technoldgie, STU Bratislava, SK

Bielkoviny su zékladnou zlozkou T'udskej vyzivy a nachadzaji sa v potravinach ZivociSneho
a rastlinného povodu. V stiCasnosti sa rastlinné bielkoviny ¢oraz CastejSie vyuzivaju ako cenovo
dostupna a vSestranna nahrada Zivo¢iSnych zdrojov v strave. Strukoviny patria medzi vyzZivovo
hodnotné potraviny vdaka vysokému obsahu bielkovin a komplexnych sacharidov, priCom
zarovenn obsahuji len malé mnozstvo tukov. Predstavuji tieZ vyznamny zdroj vitaminov,
minerdlnych a bioaktivnych latok s potencidlnym pozitivnym u¢inkom na prevenciu
chronickych ochoreni. Nahradenie pSeni¢nej muky mukou zo strukovin zlepSuje nutri¢né
vlastnosti chleba. Absencia lepku v strukovinovej muke vSak spdsobuje technologické
problémy, v pripade strukovin je pri zvySovani obsahu bielkovin v pekarskych vyrobkoch
vyhodnejsie vyuzivat strukovinové bielkovinové koncentraty alebo izolaty s vysokym
podielom bielkovin, ktoré sa pridaji len v malom mnozstve. Pripravili sa pSeni¢no-razné chleby
s 5, 10 a 15 % pridavkom SoSovicového bielkovinového koncentratu a sledoval sa vplyv
pridavku na chemické zloZenie chlebov a ich kvalitativne parametre. Z hl'adiska chemického
zlozenia pridavok SoSovicového koncentratu pozitivne ovplyvnil obsah bielkovin
v jednotlivych chleboch. So zvySujucim sa pridavkom SoSovicového proteinu boli ovplyvnené
tiez kvalitativne parametre chlebov. Bol zaznamenany vyznamny pokles objemu chlebov,
pricom najvacsi pokles bol pri chlebe s pridavkom 15 % SoSovicového proteinu. Vyznamne
sa znizoval aj Specificky objem vyrobkov a taktiez sa znizovala aj ich klenutost’.

Utilization of lentil protein concentrate in bread production

Proteins are an essential component of the human diet and are found in foods of both animal and plant origin. Currently, plant-
based proteins are increasingly being used as an affordable and versatile substitute for animal-based sources in the diet.
Legumes are nutritionally valuable foods due to their high content of protein and complex carbohydrates, while containing
only a small amount of fat. They also represent a significant source of vitamins, minerals, and bioactive compounds with
a potential positive effect on the prevention of chronic diseases. Replacing wheat flour with legume flour improves
the nutritional properties of bread. However, the absence of gluten in legume flour causes technological challenges; when
increasing the protein content in baked goods, it is more advantageous to use legume protein concentrates or isolates with
a high protein content, which are added in only small quantities. Wheat-rye breads were prepared with 5%, 10%, and 15%
additions of lentil protein concentrate, and the effect of the addition on the chemical composition of the breads and their quality
parameters was monitored. In terms of chemical composition, the addition of lentil concentrate positively affected the protein
content in the individual breads. As the addition of lentil protein increased, the quality parameters of the breads were also
affected. A significant decrease in bread volume was observed, with the greatest decrease occurring in bread containing 15%
lentil protein. The specific volume of the products also decreased significantly, as did their cambering value.
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NAGLOVA

Czech Journal of Food Sciences - mezinarodni recenzovany ¢asopis s otevirenym
pristupem

Néglova Z.
Czech Journal of Food Sciences, CAZV Praha, CZ

Casopis Czech Journal of Food Sciences (CJFS) vydava Ceska akademie zemédélskych véd.
CJFS vychazi od roku 1983 (do roku 1997 pod ndzvem Potravinaiské védy), asopis vychazi
Sestkrat roéné. Ulohou a smyslem CJFS je publikovat ptivodni vyzkum, kritické prehledové
clanky a kratka sdéleni zabyvajici se technologii a zpracovanim potravin, véetné chemie
a biochemie potravin, mikrobiologie, analyzy, inzenyrstvi, vyzivy a ekonomiky. Pfispévky jsou
publikovany v anglicting.

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

Czech Journal of Food Sciences (CJFS) is one of the prominent international open access peer-reviewed journals published by
the Czech Academy of Agricultural Sciences and financed by the Ministry of Agriculture of the Czech Republic. CJFS has
been published since 1983 (by 1997 under the title Potravinatské 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.
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NOVOTNA

Vesnovka obecna — bohaty zdroj sulforafanu

Novotna P., Vrchotovd N., Patlokova K., Kovaiikova E., Ferby V., Ttiska, Houska M.,
Pokluda R.

Odbor potravinaistvi, CARC, CZ

Vesnovka obecnd (Cardaria draba L.) je bylina z celedi Brassicaceae obsahujici
izothiokyanaty, mezi které patii i sulforafan, a jejich prekurzory — sirné¢ glykosidy —
glukosinolaty. Vesnovka byla sklizena ve dvou nasledujicich letech v péti lokalitach CR. Obsah
sulforafanu byl stanoven metodou HPLC. Nejvyssi obsah sulforafanu v roce 2024 vykézal
vzorek ZCeskych Budéjovic. Nejnizsi obsahy této latky pro rok 2024 byly Zjlsteny pro
Moravany, Stépanov a Prahu. V roce 2025 vykéazal nejniz§i hodnotu vzorek ze Stdpanova.
Ostatni vzorky mély statisticky vyznamné vys$$i hodnoty, a pfitom se mezi sebou neliSily.
Statistickymi metodami bylo prokazano normalni rozdé€leni dat obsahu sulforafanu a statisticky
prikazny vliv lokality v obou testovanych letech. Prace ukazala, Ze obsah tohoto metabolitu
ve vesnovce obecné mize byt ovlivnén mistem sbéru, a tedy riznymi faktory prostiedi. Prace
prokazala, Ze vesnovka obecna miiZze byt mnohem lepSim zdrojem sulforafanu nez brokolice.

Cardaria draba — a rich source of sulforaphane

Cardaria draba L. is a herb from the Brassicaceae family that contains isothiocyanates, including sulforaphane, and their
precursors — sulfur glycosides — glucosinolates. C. draba was harvested in two consecutive years in five locations in the Czech
Republic. The sulforaphane content was determined by HPLC. The highest sulforaphane content in year 2024 was found
in a sample from Ceské Budgjovice. The lowest contents of this substance for year 2024 were found in Moravany, Stépanov
and Prague. In year 2025, the sample from St&pénov showed the lowest value. The other samples had statistically significantly
higher values but did not differ from each other. Statistical methods demonstrated a normal distribution of sulforaphane content
data and a statistically significant effect of location in both tested years. The work showed that content of this compound
in C. draba can be affected by harvesting locality, and various environmental factors can play a role here then. The work
showed that C. draba can be a much better source of sulforaphane than broccoli.
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PAVELKOVA

Inovativne technolégie balenia miisa a mésovych vyrobkov so zameranim na inteligentné
balenie

Pavelkova A., Tkacova J.
Ustav potravinarstva, SPU v Nitre, SK

Miso a mésové vyrobky patria medzi potraviny s obmedzenou trvanlivost'ou, ¢o suvisi s ich
chemickym zlozenim a nachylnost'ou na mikrobidlnu kontaminaciu, oxidaciu a enzymatické
zmeny. Tradi¢né obalové systémy plnia predovsSetkym ochrannu funkciu, avSak neposkytuju
informaciu o aktudlnom stave produktu. Tento nedostatok viedol k vyvoju inovativnych
technoldgii balenia, ktoré zahiiiaju aktivne a inteligentné obalové systémy. Ciel'om prispevku
je zhrnut stcasné poznatky o modernych pristupoch k baleniu misa so zameranim
na inteligentné balenie ako nastroj monitorovania kvality. V préci su charakterizované zékladné
systétmy balenia, vratane vakuového balenia a balenia v modifikovanej atmosfére, ako
aj pokrocilé aktivne obaly schopné regulovat’ vnlitorné prostredie obalu. Osobitna pozornost
je venovana inteligentnym obalovym technologiam, ktoré vyuzivaji indikatory cCerstvosti,
plynové senzory, biosenzory a Casovo-teplotné indikatory na detekciu zmien spojenych
s procesmi kazenia. Tieto systémy umoziiuji hodnotit’ kvalitu potravin v redlnom case, ¢im
prispievaju k zvySeniu bezpecnosti, optimalizacii distriblicie a zniZovaniu potravinového
odpadu. Napriek ich vysokému potencialu vSak ich SirSie uplatnenie limituju faktory ako
technologickd naro¢nost, stabilita senzorov, ekonomické naklady a legislativne poziadavky.
Z dostupnych poznatkov vyplyva, ze perspektivnym smerom vyvoja je integracia viacerych
detekénych principov do hybridnych systémov a prepojenie inteligentného balenia
s digitdlnymi technologiami. Budici vyvoj bude zavisiet najmd od schopnosti vyvinat
ekonomicky dostupné, spolahlivé a pouzivatel'sky interpretovatené rieSenia, ktoré budiu
aplikovatelné v realnych podmienkach potravinarskeho priemyslu.

Podakovanie: Prispevok vznikol s podporou grantového projektu KEGA ¢. 016SPU-4/2025.

Innovative packaging technologies for meat and meat products with emphasis on intelligent packaging

Meat and meat products are among foods with limited shelf life due to their chemical composition and susceptibility
to microbial contamination, oxidation, and enzymatic changes. Conventional packaging systems primarily serve a protective
function; however, they do not provide information about the current condition of the product. This limitation has led
to the development of innovative packaging technologies, including active and intelligent packaging systems. The aim of this
paper is to summarise current knowledge on modern approaches to meat packaging, with particular emphasis on intelligent
packaging as a tool for quality monitoring. The basic packaging systems are characterised, including vacuum packaging and
modified atmosphere packaging, as well as advanced active packaging capable of regulating the internal environment
of the package. Special attention is given to intelligent packaging technologies that utilise freshness indicators, gas sensors,
biosensors, and time—temperature indicators to detect changes associated with spoilage processes. These systems enable real-
time evaluation of food quality, thereby contributing to improved food safety, optimisation of distribution, and reduction
of food waste. Despite their considerable potential, their wider application is limited by factors such as technological
complexity, sensor stability, economic costs, and regulatory requirements. Available evidence suggests that a promising
direction for future development isthe integration of multiple detection principles into hybrid systems, as well
as the combination of intelligent packaging with digital technologies. Future progress will largely depend on the ability
to develop cost-effective, reliable, and user-friendly solutions that can be implemented under real conditions of the food
industry.

Acknowledgement: This work was supported by the KEGA grant project No. 016SPU-4/2025.
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RYCHETSKY

Komplexni srovnani kvality a biologické aktivity inovativnich bylinnych cukrovinek
a komer¢nich produkti

Rychetsky M., Vitova E.
Ustav chemie potravin a biotechnologii, FCH VUT Brno, CZ

V poslednich letech roste zajem o funkcéni potraviny, vcetné cukrovinek, které kombinuji
atraktivni senzorické vlastnosti s pozitivnim vlivem na zdravi. Bézn¢ dostupné bylinné
produkty vSak Casto obsahuji vysoky podil ptidaného cukru a pouze zanedbatelné mnozstvi
bioaktivnich latek.

Tato studie se zamétuje na vyvoj a komplexni srovnani inovativnich Zelatinovych cukrovinek,
které jsou obohaceny o blahodarné extrakty z tuzebniku jilmového (Filipendula ulmaria)
a mésicku 1€katského (Calendula officinalis). Pro dosaZeni optimalniho nutri¢niho profilu bylo
k jejich slazeni vyuzito alternativni sladidlo. Tyto nové formulované vzorky byly nasledné
detailn€ porovnany s béznymi bylinnymi cukrovinkami dostupnymi na trzni siti. Hodnoceni
kvality probihalo na zéklad¢ analyzy texturniho profilu, kde se sledovala tvrdost, Zvykavost
a pruznost. Z chemického hlediska byl kladen diraz na stanoveni antioxida¢ni Ucinnosti,
celkového obsahu fenolickych latek a hladiny vitaminu C. Soucasti studie bylo rovnéz testovani
antimikrobialni ucinnosti a komplexni senzorické zhodnoceni. Vysledky prokazatelné
potvrdily, ze vyvinuté cukrovinky dosahuji ve vSech méfenych parametrech jednoznacné
lepsich hodnot.

Oproti komerénim produktim vykazovaly signifikantn€ vysSi antioxidacni aktivitu, bohatsi
zastoupeni fenolickych latek 1 vitaminu C, a zaroven zasadné niZ§i obsah cukrli. Zatimco
obohacené bonbony demonstrovaly znatelny antimikrobialni Gi¢inek, komeréni vzorky v tomto
ohledu selhéavaly a jejich U€innost byla jen velmi slaba. Senzorickéd analyza navic ukazala, ze
aplikace alternativniho sladidla a rostlinnych extrakt nijak nenarusuje vyslednou chut’ ani
celkovou pfijatelnost produktu. Zavérem lze konstatovat, ze tyto inovativni funkéni cukrovinky
pfedstavuji nutricné i biologicky hodnotnéjsi volbu, ktera si zachovava plnou konkurence-
schopnost s tradicnimi trznimi produkty.

Comprehensive comparison of quality and biological activity of innovative herbal confectionery and commercial
products

In recent years, there has been a growing interest in functional foods, including confectionery, that successfully combine
appealing sensory characteristics with health-promoting properties. However, commercially available herbal products typically
contain a high proportion of added sugar and only negligible amounts of bioactive compounds.

This study aims to develop and comprehensively evaluate innovative gelatin-based confectionery enriched with beneficial
extracts of meadowsweet (Filipendula ulmaria) and marigold (Calendula officinalis). To achieve an optimal nutritional profile,
an alternative sweetener was utilized in their formulation. These newly developed samples were then thoroughly compared
against common commercial herbal candies available on the market. Quality assessment was conducted based on texture profile
analysis, focusing on hardness, chewiness, and springiness. From a chemical perspective, emphasis was placed on determining
antioxidant capacity, total phenolic content, and vitamin C levels. The study also included testing of antimicrobial efficacy and
a comprehensive sensory evaluation. The results clearly confirmed that the formulated confectionery achieved undeniably
superior values across all measured parameters.

Compared to commercial products, they exhibited significantly higher antioxidant activity, a richer presence of phenolic
compounds and vitamin C, alongside a substantially reduced sugar content. While the enriched candies demonstrated
a noticeable antimicrobial effect, the commercial samples failed in this regard, showing only very weak efficacy. Furthermore,
sensory analysis revealed that the application of the alternative sweetener and plant extracts does not disrupt the final taste or
overall acceptability of the product. In conclusion, these innovative functional confectioneries represent a nutritionally and
biologically superior alternative that maintains full competitiveness with traditional market products.
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SVEC

Viskozimetr Rapid ViscoTM Analyser a profil Wheat Flour Ethanol Method — predikce
pekai‘ské kvality Skrobo-amylasového komplexu a lepkovych bilkovin

Svec L. (1), Sedlacek T. (2), Hor¢icka P. (2)

(1) Ustav sacharidt a cerealii, VSCHT Praha, CZ
(2) Vyzkumné centrum SELTON, s.r.o., Sibtina, CZ

PredloZend price je zaméfena na statistické modelovani a predikci pekatské kvality
4 kombinaci hladkych mouk z vysokolepkové pSenice indické kulatozrnné s normalnim
Skrobem a pSenice seté s voskovym (waxy) Skrobem pomoci RVA viskozitniho profilu Wheat
Flour Ethanol Method. Technologickd jakost vSech 6 zkouSenych vzorkii mouky byla
kvantifikovana 7 analytickymi znaky a z nich pfipravené pecivo 11 parametry, RVA méfeni
zahrnulo 19 parametri. Obsahy bilkovin v obou zékladnich surovinach byly stanoveny na
urovni 15,0 a 12,5 %, resp. sedimentacni hodnoty 53 a 25 ml; v obou jako statisticky rozdilné.
Mérné objemy téchto variant peciva byly piiblizné stejné (344 a 357 ml/100 g), nejvyssi mérny
objem byl stanoven pro smés 60:40 (375 m1/100 g peciva, statisticky prikazné nejvyssi). Témto
hodnotam odpovidala penetrace stfidy, standardizovana na relativni stlacitelnost — v den
upeceni 14,55 mm, 14,00 mm a 12,93 mm, po dvoudennim skladovani 9,49 mm, 10,25 mm
a 11,22 mm (stlacitelnosti 45,9 %, 69,6 % a 46,6 %, resp. 30,5 %, 45,3 % a 39,90 %). Korelacni
analyza potvrdila tésnou vazbu parametrit WFEM na analytické znaky mouk — bylo nalezeno
73 % priukaznych z 119 moznych korelaci. Predikéni potencial profilu WFEM smérem ke
kvalité peciva se vSak ukazal slabsi (28 kladnych, 34 zapornych korelaci, tj. 33 % z 187
moznych), coz pravdépodobné odrazi malo pocetny vstupni soubor a také nelinearni tendence
v mérném objemu a penetraci stiidy. Parametry Skrobu i bilkovin z profilu WFEM lze v tomto
souboru 2 pSeni¢nych mouk a jejich 4 bindrnich smési predikovat zejména primér a vysku
peciva (bulek), jejich mérny objem a vysku vykroje stfidy (valecku) pfed méfenim penetrace.
Transformace plvodnich dat do roviny prvnich dvou hlavnich komponent PC1 x PC2 byla
uspokojiva, jelikoz bylo vysvétleno 76 procent variability dat. Grafickd intepretace vektorovym
grafem poukdzala na shlukovani sledovanych jakostnich parametri s moznym technologickym
dopadem pfii vyvoji podobnych pekaiskych vyrobki.

Rapid Visco Analyser viscometer and the profile Wheat Flour Ethanol Method — prediction of bakery quality of starch-
amylase complex and gluten proteins

The presented work deal with statistical modelling and prediction of baking quality of 4 flour binary from high-gluten Indian
dwarf wheat (“rounded-grain wheat”) and common wheat, containing with normal and waxy starch, respectively. For the
quality assessment, the RVA viscometer and its profile Wheat Flour Ethanol Method (WFEM) was employed. The
technological quality of 6 flour/bread samples was quantified by 7 analytical / 11 quality parameters, while the RVA test
included 19 parameters. The protein content in both basic flours was 15.0 — 12.5%, sedimentation values 53 — 25 ml. The
specific volumes were comparable (344 and 357 ml/100 g), the highest one was determined for the 60:40 mixture
(375 ml/100 g). Crumb penetration reflected these volumes — on the day of baking, depths were 14.55 mm, 14.00 mm and
12.93 mm, vs. ones after 48h-storage 9.49 mm, 10.25 mm and 11.22 mm. These penetrations were standardized to relative
compressibility (45.9%, 69.6% and 46.6% versus 30.5%, 45.3% and 39.90%, respectively). Correlation analysis confirmed the
close connection of WFEM parameters to flour analytical traits — 73% of 119 possible correlations were significant. However,
the predictive potential of RVA test towards the small- rounded-bread quality was weaker (28 positive, 34 negative correlations,
i.e., 33% of 187 possible correlations), probably due to small-count set and non-linear tendencies in the bread parameters. The
RVA starch and protein parameters are able to predict the diameter and height of the baked small-rounded-breads, the specific
volume and the height of the initial height of the cut-off crumb sample. The original data transformation into the PC1 x PC2
plane was satisfactory, as 76% of the data variability was explained. Graphical interpretation using a vector graph pointed to
the clustering of the monitored quality parameters with a possible technological impact in the development of similar bakery
products.
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Bakterie rodu Asaia kontaminujici nealkoholické napoje produkuji biogenni aminy
predstavujici zdravotni riziko

Svirdkova E. (1), Purkrtova S. (2), Junkova P. (2), Jelinkova M. (3), Felsberg J. (3),
Némeckova 1. (4), Buikova L. (5), Rajchl A. (1)

(1) Ustav konzervace potravin, VSCHT Praha, CZ

(2) Ustav biochemie a mikrobiologie, VSCHT Praha, CZ

(3) Centrum sekvenovani DNA, MBU AV CR, CZ

(4) Vyzkumny ustav mlékarensky, s. r. 0., CZ

(5) Ustav inZenyrstvi ochrany Zivotniho prostiedi, UTB ve Zling, CZ

Bakterie rodu Asaia, které casto kontaminuji nealkoholické néapoje, jsou povazovany
za nezadouci jak z hlediska zdravotniho, tak technologického. Kontaminace bakteriemi Asaia
spp. vede ke snizeni kvality napoji, coz se projevuje neptijemnym zapachem, zékalem, tvorbou
sedimentu a tvorbou biofilmu. Nékteré druhy, jako Asaia bogorensis a A. lannensis, jsou
oportunni patogeny schopné zptisobovat zdvazné infekce u imunokompromitovanych jedinct.
Ptestoze produkce biogennich amind (BAs) bakteriemi Asaia spp. je toxikologicky vyznamna,
zustava dosud malo prozkoumana. Cilem této studie bylo identifikovat 11 kmeni Asaia spp.
izolovanych z primyslové kontaminovanych nealkoholickych neperlivych népoji a posoudit
jejich potencial produkce BAs na zaklad¢ predchozich studii tykajicich se octovych bakterii.
Vsechny izolaty byly identifikovany jako A. lannensis s >99,64% identitou na zaklade
sekvenovani genu 16S rRNA, coz bylo dale potvrzeno metodou MALDI-TOF MS s vyuzitim
vlastni in-house databdze. VSechny ziskané sekvence 16S rRNA a proteinova spektra MALDI-
TOF MS, vcetné tii referennich kmenli Asaia spp., byly uloZzeny v nové vytvofeném
BioProject PRINA1282453. Analyza HPLC ukazala, Ze vSech 11 izolath A. lannensis a dva
referenéni kmeny Asaia spp. produkovaly BAs, s celkovymi koncentracemi v rozmezi 2,20
az 824,20 mg-1"!. Nejvyssi hodnota (824,20 mg-1"!) byla zjisténa u izolatu A. lannensis 12,
pii¢emz dominoval putrescin (785,30 mg-1"!) a kadaverin (22,50 mg-1"!). Tato studie poskytuje
prvni dikaz, Ze Asaia spp. mohou produkovat biogenni aminy (BAs), coZ zdiraziiuje jejich
potencialni zdravotni riziko v nealkoholickych napojich a nutnost monitorovani a kontroly
A. lannensis za iCelem zajisténi bezpecnosti napoji. Tato prace vychazi z diive publikovanych
vysledki ve Folia Microbiologica (2026).

Bacteria of the genus Asaia contaminating non-alcoholic beverages produce biogenic amines, posing a health risk
Bacteria of the genus Asaia, which frequently contaminate non-alcoholic beverages, are considered undesirable from both
health and technological perspective. Contamination with Asaia spp. results in reduced beverage quality, manifested by
off-odours, turbidity, sediment formation, and biofilm development. Certain species, such as Asaia bogorensis and A. lannensis,
are opportunistic pathogens capable of causing severe infections in immunocompromised individuals. Although the production
of' biogenic amines (BAs) by 4saia spp. is of toxicological relevance, it remains largely unexplored. This study aimed to identify
11 strains of Asaia spp. isolated from industrially contaminated non-alcoholic non-carbonated beverages and to assess their
potential to produce BAs, based on previous reports concerning acetic acid bacteria. All isolates were identified as 4. lannensis
with >99.64% identity by 16S rRNA gene sequencing, further confirmed by MALDI-TOF MS using a custom in-house
database. All identified 16S rRNA sequences and MALDI-TOF MS protein spectra, including those of three reference Asaia
spp. strains, have been deposited in the newly created BioProject PRINA1282453. HPLC analysis revealed that all 11
A. lannensis isolates and two reference Asaia spp. strains produced BAs, with total concentrations ranging from 2.20 to
82420 mg L'. The highest level (824.20 mg L™') was detected in isolate 4. lannensis 12, dominated by putrescine
(785.30 mg L") and cadaverine (22.50 mg L™). This study provides the first evidence that Asaia spp. can produce biogenic
amines (BAs), highlighting their potential health risk in non-alcoholic beverages and the need to monitor and control
A. lannensis to ensure beverage safety. This work is based on previously published results in Folia Microbiologica (2026).
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Bakteriociny ako prirodzeny nastroj ochrany potravin
Tkéacova J., Pavelkova A.

Ustav potravinarstva, SPU v Nitre, SK

Vyskum v oblasti potravinarstva sa kontinudlne zameriava na hl'adanie novych spdsobov
vyroby kvalitnych a bezpecnych potravin. Z pohl'adu mikrobiologickej bezpecnosti stale ostava
potreba kontroly mikrobidlnej kontaminacie. Potravinové patogény predstavuju hrozbu vzniku
gastrointestindlnych ochoreni konzumentov. Tato potreba je o to naliehavejSia, ¢im viac sa
zaCinaju objavovat’ rezistentné mikroorganizmy. Ako perspektivny pristup sa skima pouzitie
antimikrobialnych latok v potravinach s cielom zachovat’ ich bezpecnost. V tomto smere sa
bakteriociny povazuji za vhodné a perspektivne latky. Bakteriociny st ribozomalne
syntetizované antimikrobialne peptidy. Ich posobenie na bunku patogéna moze prebichat’
roznymi mechanizmami, ako je naruSenie bunkovej membrany, depolarizacia membrany,
tvorbou porov v membrane, inhibiciou syntézy bunkovej steny (vdzba na lipid II), inhibicia
intracelularnych procesov (DNA, RNA, proteiny), zastavenim rastu bunky a podobne. Osobitna
pozornost’ je venovana bakteriocinom produkovanym baktériami mlie¢neho kvasenia. Vyznam
bakteriocinov pre potravinova prax spociva hlavne v ich implementacii do aktivnych obalov.
Rovnako ich pouZitim je mozné predizit’ trvanlivost’ potravin, ale &isto prirodnou cestou, &o je
v sucasnosti spotrebiteI'mi najviac preferovany spdsob. Napriek tomu zostava ich praktické
vyuzitie limitované viacerymi faktormi, vratane stability v potravinovych matriciach
a interakcii s obalovymi materidlmi. Dal§im limitnym faktorom je vplyv bakteriocinov
na senzorické vlastnosti potravin a moZnosti ich migriacie do potraviny. Rovnako
si bakteriociny Ziadaju legislativne dopracovanie, o sa tyka presnejsej klasifikacie a pravidiel
ich pouzivania.

Podakovanie: Prdca vznikla s podporou Kultirnej a edukacnej grantovej agentiry MSVVaS SR — projekt KEGA
016SPU-4/2025 a Bilaterdlnej vyzvy Agentury na podporu vyskumu a vyvoja — projekt SK-FR-24-0015.

Bacteriocins as a natural tool for food protection

Food science research continuously focuses on developing new methods for producing high-quality and safe food products.
From the perspective of microbiological safety, there remains an ongoing need to control microbial contamination. Foodborne
pathogens pose a significant risk of causing gastrointestinal diseases in consumers. This need becomes even more urgent with
the increasing emergence of antimicrobial-resistant microorganisms.

As a promising approach, the use of antimicrobial substances in food is being explored with the aim of ensuring food safety.
In this context, bacteriocins are considered suitable and promising compounds. Bacteriocins are ribosomally synthesized
antimicrobial peptides. Their action against pathogenic cells can occur through various mechanisms, such as disruption
of the cell membrane, membrane depolarization, pore formation in the membrane, inhibition of cell wall synthesis (via binding
to lipid II), inhibition of intracellular processes (DNA, RNA, proteins), and growth arrest of the cell, among others.

Special attention is given to bacteriocins produced by lactic acid bacteria. The importance of bacteriocins in food applications
lies mainly in their implementation in active packaging systems. Their use can also extend the shelf life of food products
in a natural way, which is currently the most preferred approach among consumers.

However, their practical application remains limited by several factors, including their stability in food matrices and their
interactions with packaging materials. Another limiting factor is the potential impact of bacteriocins on the sensory properties
of food and their possible migration into the food product. Likewise, bacteriocins require further regulatory development,
particularly with regard to more precise classification and usage guidelines.

Acknowledgements: The work was created with the support of the Cultural and Educational Grant Agency of the Ministry
of Education, Science and Research of the Slovak Republic - project KEGA 016SPU-4/2025 and the Bilateral Call
of the Agency for the Support of Research and Development - project SK-FR-24-0015.
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Vliv teploty na texturu vybranych potravinovych komponent pro vojenské pouZziti
Trenzova K. (1,2)

(1) Ustav potravin a biotechnologii, VUT Brno, CZ
(2) Katedra logistiky, UO v Brn¢, CZ

Prace se zabyva hodnocenim textury vybranych trvanlivych potravin uréenych pro vojenské
pouziti se zaméfenim na jejich praktickou manipulaci a konzumaci v polnich podminkach.
Porovnavany byly komeréni vyrobky, produkty jiz vyuzivané v armadnich davkach
a laboratorné ptipravené vzorky v teplotnim rozsahu —18 az +40 °C. Podle charakteru matrice
byly vyuzity testy fezu, vpichova zkouska a analyza texturového profilu (TPA), ptfi¢emz hlavni
pozornost byla vénovana parametriim popisujicim odpor pii poruSeni vzorku, celkovou
mechanickou préci a chovani produktu pii skusu a zvykani.

Soubor vysledkii ukazuje, Ze mechanické chovani sledovanych vzorki je vyrazné ovlivnéno
jak zptisobem zpracovani, tak teplotou, pfiCemz mezi jednotlivymi kategoriemi se uplatiiuji
odliSné mechanismy poruSeni. Lyofilizované vzorky se ve sledovaném rozsahu obecné
vyznacuji niz§im odporem pfi poruseni, krat$i deformaci do dosazeni maxima a piiznivejsi
teplotni stabilitou. Naproti tomu konvencéné suSené produkty castéji vykazuji vysSSi praci
pottebnou k poruseni, delsi pribéh deformace a ve zvysenych teplotach i nartist mechanické
naro¢nosti. Vysledky soucasné potvrzuji, Ze samotna pocateCni tvrdost nevystihuje plné
konzumovatelnost produktu, protoze vyznamnou roli hraje i zvykatelnost, pruznost a lepivost
vzorku.

Z praktického hlediska vysledky potvrzuji, Ze pro hodnoceni vhodnosti potravin pro vojaka
v poli nestaci sledovat pouze pocatecni tvrdost. Dllezitd je také prace potiebnad k poruseni
vzorku, délka deformace pfed lomem a naro€nost nasledného zvykani. Jako klicovy parametr
pro vybér vhodnych produktti se proto jevi kombinace nizkého mechanického odporu a teplotni
stability napfi¢ skladovacimi i podminkami pouziti.

Effect of temperature on the texture of selected food components for military use

This study deals with the evaluation of the texture of selected food components intended for military use, with emphasis on their
practical handling and consumption under field conditions. Commercial products, products already used in military rations,
and laboratory-prepared samples were compared within a temperature range of —18 to +40 °C. Depending on the matrix type,
cutting, puncture, and TPA tests were used, with particular attention paid to parameters describing resistance to structural
failure, total mechanical work, and product behaviour during biting and chewing.

The results indicate that the mechanical behaviour of the evaluated samples is strongly influenced by both the processing
method and temperature, while different product categories show different failure mechanisms. Freeze-dried samples generally
exhibited lower resistance to structural failure, shorter deformation to peak force, and a more favourable temperature stability.
In contrast, conventionally dried products more often showed higher work required for fracture, a longer deformation course,
and, at elevated temperatures, increased mechanical demands during consumption. At the same time, the results confirm that
initial hardness alone does not fully describe product consumability, since chewiness, springiness, and adhesiveness also play
an important role.

From a practical point of view, the results confirm that evaluating the suitability of foods for soldiers in the field cannot rely
on initial hardness alone. The work required to fracture the sample, the extent of deformation before failure, and the demands
of subsequent chewing are also important. Therefore, the combination of low mechanical resistance and temperature stability
across storage and use conditions appears to be a key criterion for selecting suitable products for field use.
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