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Pondéli 24. 5. - plenarni prednaSKy (invited lectures)

L1 Vyzivova doporuceni Spolec¢nosti pro vyzivu — ,,Zdrava 13«

Dostalova J. (1), Tlaskal P. (2), Kunesova M. (3)

(1) VSCHT Praha, SPV;
(2) FN Motol, SPV;
(3) VU endokrinologicky, SPV

Vyziva je vyznamnym faktorem vnéjSiho prostredi, ktery ovlivituje zdravi ¢lovéka a nasledné
délku jeho zivota. V literatute se uvadi, ze jeji podil je 40 — 60 %. Z toho divodu mezinarodni
1 narodni zdravotnické organizace a spolecnosti zabyvajici se vyzivou stanovuji doporucené
davky zivin a formuluji vyzivova doporuceni pro spravnou vyzivu. K 75. vyroéi existence
Spolecnosti pro vyzivu jsme novelizovali zkracenou verzi ,,VyZzivovych doporuceni pro
obyvatelstvo* nazvanou ,,Zdrava 13 z roku 2005 a doplnili ji dal$imi dvéma doporucenimi a to
»Zdravou tfinactkou pro lidi starsi 70 let” a ,,Zdravou tfinactkou pro déti““. Prezentovana bude
pouze ,,Zdrava 13 pro dospélou populaci mladsi 70 let”. VSechny verze vyzivovych doporuceni
1ze nalézt na webu: www.vyzivaspol.cz.

Nutrition Recommendations of the Nutrition Society - "Healthy 13"

Nutrition is an important factor in the external environment, which affects a person's health and, consequently, his life
expectancy. The literature states that its share is 40-60%. For this reason, international and national health organizations and
nutrition companies set recommended nutrient intake and formulate nutritional recommendations for healthy nutrition. To mark
the 75th anniversary of the Nutrition Society, we amended an abbreviated version of the Nutrition Recommendations for the
Population called "Healthy 13" from 2005 and supplemented it with two other recommendations, the Healthy Thirteen for
people over 70 and the Healthy Thirteen for Children.

Only Healthy 13 for the adult population to 70 years will be presented. All versions of nutritional recommendations can be
found on the website: www.vyzivaspol.cz.

L2 Ceské pivo jako tekuty chléb
Dostalek P.

Ustav biotechnologie, VSCHT Praha

Vyroba a konzumace piva a chleba ma dlouhou historii a dulezité postaveni ve vyzivé od
starov€ku dodnes. Kdyz srovname chléb a pivo z hlediska vyzivy, nachdzime fadu podobnosti,
ale 1 rozdili. Kromé faktu, Ze pivo obsahuje alkohol, je pivo 1 bohatym zdrojem drasliku a ma
1 nizky obsah sodiku. Pivo je i nejbohat$im zdrojem biologicky dostupného kiemiku a velmi
bohatym zdrojem polyfenoll a dalSich pfirodnich antioxidantd. Pivo rovnéZz obsahuje dostatek
rozpustné jecné vlakniny. Zdrojem dalSich biologicky aktivnich latek piva je chmel, ktery
proptjéuje pivu nejen aroma a hoikost, ale i schopnost piva rychle zahnat Zizen. Rada latek
chmele ma mirné antibiotické vlastnosti, a zaroven pfispivaji ke zvySené hladiné estrogennich
hormoni, prospésnych pfedevSim u Zen v menopauze. Pochopitelné tyto zdravi prospésné
ucinky nastavaji jen pfi sttidmém piti piva.



Czech beer as liquid bread

The production and consumption of beer and bread has a long history and an important position in nutrition from antiquity
to the present day. When we compare bread and beer from point of view nutrition, we find a number of similarities,
but also differences. In addition to the fact that beer contains alcohol, beer is also a rich source of potassium and has a low
sodium content. Beer is also the richest source of bioavailable silicon and a very rich source of polyphenols and other
natural antioxidants. Beer also contains enough soft barely fibre. The source of other biologically active substances in
beer is hops, which give beer not only aroma and bitterness, but also the ability of beer to quickly quench thirst. Many
substances in hops have mild antibiotic properties, and at the same time contribute to increased levels of estrogenic
hormones, which are beneficial especially in menopausal women. Of course, these health effects only occur when
drinking beer moderately.

L3 Nové trendy vo vyvoji a vyrobe napojov
Durec J.
McCarter a.s., Bratislava

Prispevok prindsa vyber z najvyznamnejSich svetovych trendov v  produkcii napojov.
Inovativne technologie, umoznujuce produkciu napojov s vysokou pridanou hodnotou.
Priklady realizcii, medzindrodné a domace ocenenia.

New trends in development and production of beverages
Post brings a selection of the most important global trends in the production of beverages. Innovative technologies enabling
the production of high value-added beverages. Examples of realizations, international and domestic awards.

L4 Doba kovidova a jeji dopad na aredni kontrolu potravin provadénou Statni
zemédélskou a potravinaiskou inspekei

Pokora J., Bellofattova M.
Statni zemedélska a potravinaiska inspekce, Ustfedni inspektorat Brno

Vladni rozhodnuti, zdiivodnovana vyskytem koronaviru, vyrazné zasahuji jiz po vice nez rok
do zivota celého lidského svéta. Snahou po omezeni socidlnich kontaktl byla zdivodnéna
1 opatfeni omezujici nebo upravujici podminky maloobchodniho prodeje. Dikce a frekvence
téchto nafizeni vedla mimo jiné k tomu, Ze pomérné¢ vyznamna ¢ast spotiebitelli piestala
potraviny nakupovat v kamennych provozovnach a vice a vice vyuziva internetovy prode;j.
Urcitym fenoménem posledniho roku je i kontrola lé€ebnych tvrzeni u dopliikti stravy, ktera se
odkazuji na moZnost eliminace virll véetné koronavirt.

Tato doba vSak méla i sva pozitiva, naptiklad ve spojitosti s rychlou napravou hygienickych
podminek pii prodeji nebalené¢ho peciva.

Covid Era and its impact on the Czech Agricultural and Food Inspection Authority official controls.

Government decisions necessitated by the presence of coronavirus have been significantly affecting the lives of people around
the world for more than a year. Retail sale conditions have also been regulated or restricted in order to reduce social interactions.
The formulation and frequency of these regulations have led, among other things, to a relatively significant number of
consumers who have stopped buying food in brick-and-mortar stores and turned to internet sales. A certain phenomenon of the
past year has also been control of medicinal claims particularly for food supplements promising the elimination of viruses,
including coronaviruses. However, this Covid era has also had its positives, for example the speedy rectification of sanitary
conditions regarding the sale of unpackaged baked goods.



L5 Moznosti vstupu rizikovych latek z pudy do rostlinné produkce

Széakova J.. Tlustos P.

Katedra agroenvironmentalni chemie a vyzivy rostlin, CZU Praha

Zvysené obsahy rizikovych latek, jako jsou rizikové prvky (arsen, kadmium, olovo, rtut),
perzistentni organické polutanty (chlorované, bromované a fluorované organické latky),
rezidua 1€¢iv (napf. humanni a veterinarni antibiotika) ¢i prostfedky denni potieby (naptiklad
Cistici prostfedky nebo kosmetika), mikroplasty a mnoho dalSich nachazime v riznych slozkéch
prostiedi vcetn¢ pidy. Nékteré z téchto latek (napf. rizikové prvky nebo polycyklické
aromatické uhlovodiky) se v ptadach pfirozené¢ vyskytuji. Lidskd c¢innost (primyslova
a zem&d¢lska vyroba, doprava, energetika apod.) mize mit za nasledek zvySeni obsahtl téchto
latek v pad¢. Z pidy pak mohou byt kontaminanty pfijimany rostlinami véetné¢ zeméd¢€lskych
plodin a teoreticky tak mohou vstupovat do potravnich fetézci a v kone¢ném disledku mohou
vést k zatizeni lidského organismu. Vstup kontaminujicich latek do rostlin zavisi na mnoha
faktorech. Prvni skupinou faktorti jsou chemické vlastnosti kontaminantu jako takového,
napiiklad jeho rozpustnost, hydrofobicita, schopnost tvofit méné rozpustné slouceniny
s anorganickymi i organickymi slozkami ptidy apod. Vyssi rozpustnost kontaminantu znamena
vys$si riziko jejiho uvolnéni do ptidniho roztoku a tim i vyssi pravdépodobnost pfijeti této latky
koteny rostlin. Druhou skupinou faktora jsou pak vlastnosti pidy, jako je hodnota pH, sorpéni
schopnost, obsah a kvalita organické hmoty, redox potencial apod. Napiiklad ptistupnost
kadmia rostlinam je vyznamné ovlivnéna hodnotou pH ptidy, kdy jeho mobilita roste s rostouci
kyselosti ptid. Tteti skupinou faktorti jsou rostliny samy. Riizné druhy rostlin maji rozdilnou
schopnost piijimat, akumulovat a pfipadné chemicky transformovat jednotlivé kontaminanty.
Ptipadné riziko kontaminace zemédé&lské produkce zminénymi kontaminanty je tedy vyslednici
vSech téchto faktorti, které musi byt vzdy pii hodnoceni rizik brany v tivahu.

The possible inputs of risk substances from soil to the crop production

The elevated contents of risk substances such as risk elements (arsenic, cadmium, lead, mercury), persistent organic pollutants
(chlorinated, brominated, and fluorinated organic compounds), residues of pharmaceuticals (human and veterinary antibiotics),
personal care products (cleaners or cosmetics), microplastics, etc., can be detected in various components of the environment,
including soil. Some of these substances (risk elements, polycyclic aromatic hydrocarbons) are of naturally present in the soils.
However, the human activities (industry, agriculture, traffic, power engineering, etc.) can result in enhancement of their
contents in the soil. The contaminants taken up by plants including agricultural crops can enter the food chains and, as a
consequence, can cause the contamination of the human organism. The input of the contaminants to plants is affected by various
factors. The first group of these factors represents the chemical properties of the contaminant itself, such as solubility,
hydrophobicity, ability to create less soluble compounds in soil, etc. Higher solubility of the substance means higher risk of
their release into the soil solution, and, therefore, high probability of their uptake by the plant roots. The second group of factors
are soil properties determining the fate of contaminants related to the physico-chemical soil parameters, such as pH, sorption
capacity, organic matter quality and content, redox potential, etc. For instance, the plant-availability of cadmium is substantially
affected by the soil pH, where its mobility increases with growing soil acidity. The third group of factors are plant species
itself. The individual plant species differ in their ability to take up, accumulate, and potentially chemically transform the
individual substances. Therefore, the possible risk for the crop production must be taken into account as a result of all the
mentioned factors.

L6 Probiotika a prebiotika ve vyZivé ¢lovéka
Vikovéa E.
Katedra mikrobiologie, vyzivy a dietetiky, CZU v Praze

Stievni mikrobiota mad mnoho rozmanitych funkci, které mohou byt naruseny v dusledku
dysbidzy. Navodit rovnovazny stav, tzv. eubiozu, lze nejlépe vhodnym slozenim diety,



popifipad¢ uzivanim potravnich doplnkti ve formé probiotik, prebiotik a dalSich biotik.
Probiotika jsou zivé mono ¢i smésné kultury mikroorganizmtl, které, pokud jsou podavany
v dostatecném mnozstvi, poskytuji hostiteli zdravotni piinos. Nejen zivé mikrobialni bunky
pozitivné ovliviiuji nase zdravi. Stejnou funkci mohou plnit i slozky mrtvych mikroorganizmt
a mikrobidlni metabolity, tedy paraprobiotika a postbiotika. Nejlepsi cesta, jak zvysit pocet
a podpofit aktivitu pozitivnich mikroorganizmii v travicim traktu je konzumace potravin
bohatych na prebiotika. Prebiotika jsou nestravitelné slozky potravy, které piiznivé ovliviuji
hostitele pomoci selektivniho rozvoje a/nebo aktivity pozitivné pusobicich bakterii
v intestindlnim traktu, coz miize zlepsit zdravi hostitele. Kombinace probiotik a prebiotik
nazyvame synbiotikum.

Probiotics and Prebiotics in Human Nutrition

The intestinal microbiota has many diverse functions that can be disrupted due to its dysbiosis. Eubiosis can best be achieved
by a suitable diet, or the use of food supplements in the form of probiotics, prebiotics and other biotics. Probiotics are live
mono or mixed cultures of microorganisms that, when given in sufficient amounts, provide a health benefit to the host. Not
only living microbial cells have a positive effect on our health. The same function can be performed by components of dead
microorganisms and microbial metabolites, paraprobiotics and postbiotics. The best way to increase the number and promote
the activity of positive microorganisms in the digestive tract is to consume foods rich in prebiotics. Prebiotics are indigestible
components of food that favor the host through the selective development and/or activities of positive bacteria in the intestinal
tract, which can improve the health of the host. Combination of probiotics and prebiotics represents synbiotics.

L7 Pokrocilé strategie studia lipidi v lidském organismu
Hajslova J., Kosek V., Bechynska K.

Ustav analyzy potravin a vyzivy, VSCHT Praha

Lipidy spliuji v lidském organismu mnoho vyznamnych biologickych funkci, jsou nejenom
zdrojem energie, ale pfedstavuji i strukturni sloZku bunéénych membran a v neposledni fadé
jde o klicové signalni molekuly. Slozeni lipidl v lidském organismu je podminé€no, mimo jiné,
jejich zastoupenim v diet€ ¢i zdravotnim stavem daného jedince. V klinické praxi se v plazmé
rutinné stanovuje obsah triacylgylceroli, celkovy a LDL / HDL cholesterol, nicméné¢ tato tekuté
slozka krve obsahuje tisice individualnich molekularnich druhti lipidt v¢etné volnych mastnych
kyselin, fosfolipidd, sfingolipidi a prenold. Ziskani komplexnich informaci o lipidech
zastoupenych v riznych biologickych matricich dnes umoziiuje podoblast metabolomiky -
lipidomika. Prezentace ptedstavi zajimavé ptipadové lipidomické studie vyuZzivajici pro
necilovy screening ¢i cilové profilovani lipidi tandemovou vysokorozliSovaci hmotnostni
spektrometrii (HRMS/MS): (i) hodnoceni role oxidativniho stresu ve vztahu k akutnimu
koronarnimu syndromu a cévnim mozkovym piihoddm; (ii) posouzeni vztahu -3
nenasycenych mastnych kyselin a oxidativniho stresu u pacientli dlouhodobé zavislych na
parenteralni vyZziveé; (ii1) kritické zhodnoceni vlivu expozice polycyklickym aromatickym
uhlovodikiim (PAU) na lipidom matek a jejich novorozenci. Diskuzi uzavie i ukdzka generické
aplikace lipidomiky v riznych oblastech hodnoceni kvality a autenticity potravin a pfirodnich
produktti.

Advanced strategies of lipid studies in human organism

Lipids are responsible for a number of important biological functions in the human body, they are not only a source of energy,
but they also represent a structural component of cell membranes and, last but not least, they are key signaling molecules. The
composition of lipids in the human body depends, among other aspects, on their representation in the diet and health status of
respective individual. In clinical practice, plasma triacylglycerols, total and LDL / HDL cholesterol are routinely determined,
however, this liquid component of the blood contains thousands of individual molecular lipid species, including free fatty acids,



phospholipids, sphingolipids, and prenols. Obtaining complex information about lipids represented in various biological
matrices currently allows the sub- discipline of metabolomics - lipidomics. The presentation will introduce several interesting
case lipidomic studies based on the use of tandem high-resolution mass spectrometry (HRMS / MS) for non-target screening
or target profiling of lipids: (i) evaluation of the role of oxidative stress in relation to acute coronary syndrome and stroke; (ii)
assessment of the relationship between ®-3 unsaturated fatty acids and oxidative stress in patients with long-term dependence
on parenteral nutrition; (iii) critical evaluation of the effect of exposure to polycyclic aromatic hydrocarbons (PAHs) on the
lipidome of mothers and their newborn pairs. The discussion will be completed by a demonstration of the generic application
of lipidomics in various areas of food / natural products quality and authenticity assessment.

L8 Prevence kardiovaskularnich onemocnéni a extrémné;jsi diety
Pitha J.
Institut klinické a experimentalni mediciny, Praha

Kardiovaskularni onemocnéni zpisobena aterosklerdzou jsou stale ne jcastéjsi pficinou umrti
v nasich zemich, kterym vsak Ize zabranit. Kromé v soucasnosti dostupnych t¢innych 1€ki jsou
velmi dualezitd i rezimova opatieni. V zasadé¢ bychom neméli koufit, méli bychom omezit
zivoCisné tuky (1-2 vegetarianské dny v tydnu, pfipadné rybu), jednoduché cukry (omezit
sladké néapoje, sladkosti a bilé pecivo), zvysit piijem zeleniny a ovoce (5 porci denn€) a zvysit
pohybovou aktivitu (30 minut aktivniho pohybu denn¢). Zkontrolovat uc¢innost t€chto opatieni
muzeme nejlépe tim, Ze si zmétime obvod pasu (zeny by mély mit méné nez 88 cm, muzi méné
nez 102 cm), pripadné si nechame zmérit hladinu aterogennich lipidii a glukozy v krvi. Jsou to
pomérné jednoduché opatieni, nicméné i obecna doporuceni zalozena na védeckych dikazech
musi byt prizplisobena potiebam kazdé osoby s ohledem na vek, pohlavi, miru pohybovych
aktivit a dalsi faktory ¢innosti daného jednotlivce. V rdmci doporuceni je dlleZité zohlednovat
1 socidlni situaci (miru sobéstacnosti, finanéni moznosti), kulturni, ndboZenské zazemi
a kulinarni gramotnost. Zajem vetejnosti o zdravou vyZivu vyrazné stoupd, nicméné je tfeba
vénovat pozornost i fadé popularnich, ale nespravnych vyzivovych sméri a doporuceni.
Vyzivova doporuceni i jejich zjednoduSeni je potieba dané cilové skupiné spravné
interpretovat, optimalné prostiednictvim vyzivového odbornika (nutri¢niho terapeuta). Jejich
nespravné pochopeni miiZze totiz znamenat nevyvazenou az karencni stravu a moznost
poSkozeni zdravi. Pravé u védecky zcela nepodloZzenych doporuceni je Casto zcela mylné
zdirazilovana jejich univerzalnost. Dal§$im znakem je naprosty zakaz nékterych potravin, ¢i
dokonce zivin. Nékteré druhy extrémnich diet nas tak mohou dovést k anemizaci, tedy
nedostatku cervenych krvinek (nevyvaZzend veganskd dieta), nckteré dokonce k Zivot
bezprostfedné ohrozujici ketoaciddze (ketogenni diety).

Prevention of cardiovascular diseases and extreme diets

Cardiovascular diseases caused by atherosclerosis are still the most common preventable cause of death in our countries.
Despite availability of currently available effective drugs, lifestyle measures are also very important. In principle, we should
not smoke, we should reduce animal fats (1-2 vegetarian days a week, or fish), simple sugars (reduce sweet drinks, sweets and
white bread), increase the intake of vegetables and fruits (5 servings per day) and increase physical activity (30 minutes of
active movement per day). The best way to assess the effectiveness of these measures is to measure waist circumference
(women less than 88 cm, men less than 102 cm) and/or let have measured atherogenic lipid and glucose levels in blood. These
are relatively simple measures; but even general recommendations based on scientific evidence must be adapted to the needs
of particular person with regard to age, gender, level of physical activity and other factors. The recommendations should also
to take into account the social situation (degree of self-sufficiency, financial possibilities), cultural, religious background, and
culinary literacy. Public interest in healthy eating is increasing significantly, however, it is necessary to pay attention also to a
number of popular diet which are not based on scientific background and could lead even to life-threatening situations.
Therefore, nutritional recommendations need to be correctly interpreted to the target group, optimally through a professional
nutritionist. Misunderstanding these recommendation could cause unbalanced diet and possible health risk. Especially
alternative and scientifically unsound recommendations mistakenly emphasize their universality; suspicion could be aroused
also when complete ban on certain foods or even nutrients is proposed. Some types of extreme diets can lead to anemia,
(unbalanced vegan diet) or even to life-threatening ketoacidosis (ketogenic diets).



L9 Vyzivova doporucdeni pro prevenci nadorovych onemocnéni

Fiala J.
Ustav ochrany a podpory zdravi, Lékaiska fakulta, Masarykova univerzita, Brno

Cilem sd€leni je shrnout soucasné znalosti o vlivu vyzivy na riziko nddorovych onemocnéni
a z nich vyplyvajici vyzivova doporuceni pro jejich prevenci. Zasadni pozornost je pfitom
vénovana pozadavku na kvalitu dikazl, a tedy podlozenosti a opravnénosti doporuceni. Na
jedné strané jsou faktory, které zvySuji riziko, zejména vysoka konzumace Cerveného,
a obzvlast¢ zpracovaného masa, alkoholické napoje, potraviny konzervované solenim,
a nadbytek télesného tuku. Na druhé strané jsou faktory snizujici riziko, konkrétné celozrnné
obilniny, zelenina a ovoce, mlécné vyrobky, ¢i kdva. Doporuceni ptimo vychézeji z uvedenych
prokazanych poznatkd. Strava by méla byt pestra a vyvazena, s ptevahou rostlinnych zdroju,
a naopak limitaci cervené¢ho a obzvlasté zpracované¢ho masa, s limitaci alkoholu. Hmotnost je
tieba udrzovat ve zdravém rozmezi, a potravinové dopliiky nejsou doporuceny.

Nutritional recommendations for cancer prevention

The aim of the lecture is to summarize the current knowledge about the influence of nutrition on cancer risk and the resulting
nutritional recommendations for its prevention. At the same time, fundamental attention is paid to the requirement for the
quality of evidence, and thus for the substantiation and legitimacy of the recommendation. On the one hand, there are factors
that increase the risk, in particular the high consumption of red meat, and especially processed meat, alcoholic beverages, salted
foods, and excess body fat. On the other hand, there are risk-reducing factors, namely whole grains, vegetables and fruits, dairy
products, or coffee. The recommendations are directly based on the above proven findings. The diet should be varied and
balanced, with a predominance of plant resources and, conversely, a limitation of red and especially processed meat, with a
limitation of alcohol. Weight should be kept in a healthy range, and dietary supplements are not recommended.
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L10 METROFOOD jako infrastruktura v oblasti potravinarskych véd a vyzivy v EU
a v Ceské republice

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

METROFOOD-RI je distribuovana vyzkumnaé infrastruktura globalniho z4jmu, zamétena na
aktivity podporujici spolehlivost méfeni a ziskavani dat, jakoz i zakladni a mezindrodni vyzkum
v oblasti potravin a vyzivy. METROFOOD-RI se vyznacuje Sirokym multidisciplinarnim
ptistupem, ktery propojuje metrologii, chemii a biologii s riznymi aplikacnimi oblastmi jako
jsou: zemédé€lstvi, potravinafstvi, udrzitelny rozvoj, kvalita a bezpecnost potravin,
vysledovatelnost a autenticita potravin, bezpecnost zivotniho prostiedi a lidské zdravi.
Obecnym cilem infrastruktury je zvysit védecké povédomi o metrologii v oblasti kvality
a bezpec€nosti potravin a vyZivy a koordinovat tyto aktivity v evropském a globalnim méftitku.
METROFOOD-RI se zaméfuje na fadu aktivit pro rtizné skupiny uzivatelli, jako jsou sbér,
Sifeni a vyména informaci uzivani jednotné terminologie, aplikace metrologie v oblasti potravin
a vyzivy, harmonizace a integrace databazi slozeni potravin, vyvoj novych standardizovanych
postupll v oblasti kvality, bezpe€nosti a autenticity potravin. V konsorciu je zapojeno 48
partnert z 18 zemi (www.metrofood.eu), koordindtorem je italskd ENEA.
Ceska zemédélska univerzita v Praze je uzlovym partnerem METROFOOD-RI za Ceskou
republiku a ziroven koordindtorem narodni infrastruktury METROFOOD-CZ
(www.metrofood.cz). Toto konsorcium tvofi dal$i dva partnefi — Vysokd Skola chemicko-
technologickd v Praze (VSCHT) a Vyzkumny ustav potravinafsky Praha (VUPP).
METROFOOD-CZ byl v roce 2018 zapsan na seznam Cestovni mapy velkych vyzkumnych
infrastruktur MSMT CR v oblasti Zdravi a potraviny. METROFOOD-CZ je jedina
infrastruktura v této oblasti v CR zaméfend na potraviny a pokryvajici cely zemédélsko-
potravinaisky fetézec od pole az po vidlicku. Také mezindrodni infrastruktura METROFOOD-
RI byla v roce 2018 zatazena na Cestovni mapu Evropského strategického fora pro vyzkumné
infrastruktury (ESFRI Roadmap) a usiluje o dosaZzeni statusu ERIC (European Research
Infrastructure Consortium).

METROFOOD as an infrastructure in the field of food sciences and nutrition in the EU and in the Czech Republic
METROFOOD-RI is a distributed research infrastructure of global interest, by means of which is possible to carry out different
activities supporting data collection and measurement reliability, as well as basic and frontier research in food and nutrition.
METROFOOD-RI is characterized by a broad multidisciplinary approach, which brings together metrology, chemistry and
biology, with different application fields as: agro-food, sustainable development, food quality and safety, food traceability and
authenticity, environmental safety, human health. The general objective is to enhance scientific excellence in the field of food
quality and safety by promoting metrology in food and nutrition, allowing coordination on a European and on a global scale.
METROFOOD-RI is characterized by several activities for different user categories: collection, dissemination and sharing
information on principles, terminology, tools and metrological needs in food and nutrition; harmonisation and integration of
food composition databases; development of new standardized tools for food quality, safety, and authenticity. There are 48
partners from 18 countries involved within the METROFOOD-RI (www.metrofood.eu); the coordinator is ENEA Italy.
The Czech University of Life Sciences Prague is the node partner from the Czech Republic and the coordinator of the national
METROFOOD-CZ infrastructure (www.metrofood.cz). This consortium consists of other two partners: University of
Chemistry and Technology, Prague (UCT), and Food Research Institute Prague (FRIP). METROFOOD-CZ was listed among
the Czech Large Research Infrastructures in 2018. The RI belongs to the Health & Food domain and is the unique RI in the
field of food covering the whole agri-food chain in the Czech Republic. Correspondingly, the METROFOOD-RI was included
in the European large infrastructures ESFRI Roadmap in 2018 and is preparing to achieve the ERIC (European Research
Infrastructure Consortium) status.



L11 Hmyz jako nova perspektivni potravina a krmivo
Koutimska L.
Katedra mikrobiologie, vyzivy a dietetiky, CZU v Praze

Podle progndéz by koncem roku 2050 meélo byt na planeté pres 9,7 miliardy obyvatel.
V souvislosti s tim by bylo tieba navysit produkcei potravin o 70 %, coz vytvaii velky tlak na
agro-potravinairsky sektor. V nadchazejicich desetiletich se napiiklad ocekava témer
dvojnésobnd poptavka po zivociSnych vyrobcich, pticemz produkce krmiv pro hospodaiska
zvitata stale vice vyuziva zdroje pro vyrobu potravin ¢i biopaliv. Chov jedlého hmyzu muze
byt jednim z moznych feseni, nebot’ hmyz obsahuje velky podil vysoce kvalitnich bilkovin
(bilkoviny tvoii obvykle 30 az 65 % suSiny).

Od 1. ledna 2018 mohou byt cely hmyz nebo jeho ¢asti v EU povazovany za novou potravinu
(Natizeni 2015/2283). 24. 11. 2020 vydal Evropsky ufad pro bezpecnost potravin stanovisko
k susenym larvam potemnika mou¢ného (Tenebrio molitor), a 1ze tedy pfedpokladat, ze budou
do né€kolika mésicli zafazeny na seznam novych potravin. Panel EFSA ve svém stanovisku
poznamenal, ze konzumace suSenych larev T. molitor neni nutricné nevyhodna, a Ze na zaklad¢
ptedlozenych toxikologickych studii neni obava o bezpecnost této potraviny. Z alergologického
hlediska Panel uvedl, ze konzumace larev potemnika mouc¢ného miize vyvolat primarni
senzibilizaci a alergické reakce na jeho bilkoviny a mize vyvolat alergické reakce u osob s
alergii na korySe a roztoce. Hmyz je povazovan za hospodaiské zvife (Natizeni (ES)
1069/2009) a za dodrzeni legislativnich podminek i jako krmivo pro jind zvifata. Proto se ne
n¢j vztahuji stejna pravidla jako pro krmeni ostatnich hospodarskych zvitat, a je tedy zakazano
tento hmyz krmit bilkovinami z pfeZvykavci, odpady ze stravovacich zafizeni, masokostni
mouckou, hnojem a vykaly.

Insects as a promising novel food and feed

The world population is expected to exceed 9.7 billion by 2050. Based on this prognosis, the food production should increase
by 70%. This need puts an enormous pressure on food systems. For instance, the global demand for animal products is expected
to almost double in coming decades, so animal feed production is increasingly competing for resources with human food and
fuel production. Under these conditions, production of edible insects is one of challenging solutions (proteins range most often
from 30 to 65% of the total dry matter).

According to the Regulation (EU) 2015/2283 on novel foods whole insects and their parts can be considered as a novel food in
the EU from 1st January 2018. The European Food Safety Authority has recently published (24/11/2020) the recommending
opinion on safety of dried yellow mealworm (Tenebrio molitor larva) as a novel food. Therefore, it can be assumed that this
kind of insect will be included in the list of novel foods within a few months.The EFSA Panel noted that the consumption of
dried mealworm larvae is not nutritionally disadvantageous and the submitted toxicity studies from the literature did not raise
safety concerns. The Panel also considered that the consumption of dried T. molitor larvae may induce primary sensitisation
and allergic reactions to yellow mealworm proteins and may cause allergic reactions in subjects with allergy to crustaceans and
dust mites.Insects are legally considered farm animals. If they are used as feed, they must not receive feed from ruminant
proteins, kitchen and food waste, meat and bone meal and liquid manure (Regulation (EC) No 1069/2009).



L12 Hodnoceni autenticity a bezpecnosti jedlého hmyzu: sou¢asné vyzkumné vyzvy

Hajslova J. (1), Sebelova K. (1), Koutfimska L. (2), Kulma M. (2)

(1) I;Jstav analyzy potravin a vyzivy, VSCHT Praha;
(2) Ceska zemédelska univerzita, Praha

Pfestoze byla realizovana fada studii zabyvajicich se kvalitou jedlého hmyzu, mnoho otazek
stale zlstava nezodpovézeno. V prezentaci budou predstaveny a diskutovany nésledujici
vyzkumné vyzvy:

* Charakterizace a kritické posouzeni vztahu mezi zménénym profilem ,,prospésnych a jinych
sloucenin u hmyzu chovaného na substratu obohaceném o Inéna seminka.

* Posouzeni vyskytu ptfirodnich toxickych / nezddoucich sloucenin nebo jejich degradac¢nich
produkt u hmyzu, pokud je chovén na substratu obohaceném o biologicky odpad.

* Posouzeni vyskytu rtznych, zejména mykotoxinti Fusarium a / nebo jejich metaboliti
u hmyzu chovaného na kontaminovaném obilném substratu, identifikace faktorti ovliviiujicich
rozsah pfenosu.

* Posouzeni akumulace vybranych pesticidii nebo biocidii a jejich metaboliti v hmyzu
chovaném na kontaminovaném substratu, identifikace faktord ovliviiujicich rozsah
kontaminace tkéni.

» Komplexni charakterizace kvalitativnich zmén a studium rizika tvorby kontaminanti
indukovanych u hmyzu v riznych rezimech tepelného oSetieni.

* Vytvoreni normalizované databaze metabolomickych otiskli ziskané analyzou testovaného
hmyzu.

Assessment of authenticity and safety of edible insects: current research challenges

Although number of studies concerned with quality of edible insects have been performed, many questions still remain
unanswered. In the presentation following research challenges will be introduced:

* Characterization and critical assessment of the relationship between the changed profile of "beneficial” and other compounds
in insects reared on substrate enriched with flax seeds.

» Assessment of the occurrence of natural toxicants/undesirable compounds, or their breakdown products, in insects when
reared on substrate enriched by biowaste.

* Assessment of an occurrence of various, mainly Fusarium mycotoxins and/or their metabolites in insects reared on
contaminated cereal substrate, identification of factors affecting extent of transfer.

» Assessment of an accumulation of selected pesticides or biocides, and their metabolites in insects when reared on
contaminated substrate, identification of factors affecting extent of tissue contamination.

* Characterization in a comprehensive way qualitative changes and to investigate a risk of process-induced contaminants
formation in insects under various heat treatment regimes.

* Establishment of a normalized database of metabolomic fingerprints obtained by analysis of tested insects from various
scenarios and identification specific process markers.

L13 Evropsky Inovaéni a Technologicky Institut pro Potraviny (EIT Food) a jeho aktivity
na podporu potravinarského odvétvi v Ceské republice

Tomaniova M., Ryslava E., Hajslova J.

EIT Food Hub, Ustav analyzy potravin a vyzivy, VSCHT Praha

EIT Food je jednou z nejvétSich evropskych iniciativ v oblasti potravin, kterd usiluje o to, aby
byl potravinovy systém udrzitelnéjsi, zdravejsi a divéryhodnéjsi. Je zaméten na propojovani
akademického, vyzkumného a primyslového sektoru, ptenos znalosti a podporu inovativniho
podnikéni.

EIT Food si klade za ukol zvySovat dovednosti a podnikatelského ducha v zemédélsko-



potravindiském odvétvi, véetné vzdelavani, a aktivné posilovat potencial malych a sttednich
podnikd. Cilem je urychleni inovaci, vytvaieni pracovnich mist, posileni pozice podnikt
a zvySeni konkurenceschopnosti Evropy, zejména v oblastech zamétfenych na alternativni
proteiny, udrzitelné zeméd¢lstvi, personalizovanou vyzivu, udrzitelnou akvakulturu, digitalni
sledovatelnost a cirkularni potravinové systémy. EIT Food Hub zastupuje EIT Food v Ceské
republice; jeho cilem je posilovat mistni inovacni ekosystémy a implementovat aktivity
a portfolio programti v ramci Regionalniho inovacniho schématu (RIS). Vice informaci
o Regionalnim inova¢nim schématu EIT Food najdete na
https://eit.europa.eu/activities/outreach/eit-regional-innovation-scheme-ris

European Institute of Innovation and Technology for Food (EIT Food) and its activities to support food industry in the
Czech Republic

EIT Food is one of Europe's largest food initiatives, which aims to make the food system more sustainable, healthier and more
credible. It focuses on connecting the academic, research and industrial sectors, transferring knowledge and supporting
innovative entrepreneurship.EIT Food aims to increase skills and entrepreneurship in the agri-food sector, including education,
and to actively strengthen the potential of SMEs. The aim is to accelerate innovation, create jobs, strengthen the position of
businesses and increase Europe's competitiveness, especially in the areas of alternative proteins, sustainable agriculture,
targeted nutrition, sustainable aquaculture, digital traceability and circular food systems.EIT Food Hub represents EIT Food in
the Czech Republic; its aim is to strengthen local innovation ecosystems and implement activities and program portfolios under
the Regional Innovation Scheme (RIS). More information on the EIT Food Regional Innovation Scheme can be found at
https://eit.europa.eu/activities/outreach/eit-regional-innovation-scheme-ris

L14 Chov cvrékii pro potravinarské vyuziti v praxi

Vach D.
SENS Foods, Praha

Hmyz byl dlouhou dobu opomijenou souc¢asti produkce potravin. V roce 2013 vydala OSN
publikaci Jedly hmyz, coZ zménilo kompletné pohled na jezeni hmyzu. Hmyz je mnohem
udrzitelngj$i zdroj bilkoviny oproti jinym druhiim masa a zaroven svym obsahem aminokyselin
se fadi mezi ty nejkvalitngjsi a nejstravitelnéjsi pro lidi. Jeho vyroba miize navic upotiebit jiné
vedlej$i produkty zemédélské a potravinaiské vyroby, tedy zefektivnit svétovy systém
produkce potravin. SENS postavilo nejvétsi cvrei farmu na svéte, kde vyviji nové lepsi metody
chovu. Cilem je nabidnout cvrcéi protein levnéjs$i v porovnani s jinymi zdroji ZivociSné
bilkoviny. V této prezentaci budou pokryty vyhody chovu cvrckll, vyrobni proces a budou
prezentovany zékladni technické parametry vystupni suroviny, cvrééiho proteinu.

European Institute of Innovation and Technology for Food (EIT Food) and its activities to support food industry in the
Czech Republic

Insects have been a neglected part of food production for a long time. In 2013, the UN published the publication Edible Insects,
which completely changed the view of eating insects. Insects are a much more sustainable source of proteins compared to other
types of meat, and at the same time its aminoacids content ranks among the highest quality and most digestible for humans. In
addition, its production can use other by-products of agricultural and food production, thus streamlining the global food
production system. SENS has built the largest cricket farm in the world, where it develops new and better breeding methods.
The goal is to offer cheaper cricket protein to compare with other sources of animal protein. In this presentation, the advantages
of cricket breeding and the production process will be covered, and the basic technical parameters of the output raw material,
cricket protein, will be presented.
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L15 P¥iklady zdravotniho znaceni Nutri-Score u riznych typi potravin v CR

Ruprich J. (1), Lukasikova L. (2)

(1) Statni zdravotni ustav, Praha,
(2) Krajska hygienicka stanice, Zlin

V kvétnu 2020 Evropska komise ozndmila pfijeti povinného FOPNL do konce roku 2022,
v ramci své strategie ,,Farm-to-Fork*, aby pomohla spotfebitelim pii vybéru zdravych potravin.
Existuje n¢kolik ndvrhti zdravotniho znaceni. Mezi nejvice diskutované jsou v soucasnosti
systémy "Nutri-Score" a "Nutriform". Utad EFSA je povinen predlozit své védecké stanovisko
do bfezna roku 2021. Do konce roku 2021 bude navrh upravovan mimo jiné na zéklad¢ verejné
konzultace. V naSem pfispévku se vratime k testovani pouziti systému Nutri-Score u riznych
typt potravin v CR, ktery je ve védecké literatuie podpoien ve vice nez 40 publikaci. Zapadni
cast EU system znaceni Nutri-Score zacala dobrovolné pouzivat a I u nas se jiz objevuji n¢které
potraviny s timto znaenim pro spottebitele.

Examples of Nutri-Score health labels for different types of food

In May 2020, the European Commission announced the adoption of mandatory FOPNL by the end 0f 2022, as part of its "Farm-
to-Fork" strategy to help consumers choose healthy foods. There are several health label proposals. "Nutri-Score" and
"Nutriform" systems are currently among the most discussed. EFSA is required to submit its scientific opinion by March 2021.
By the end of 2021, the proposal will be modified, inter alia, following a public consultation. In our paper, we return to the test
of the use of the Nutri-Score system for various types of food in the CZ, which is supported in the scientific literature in more
than 40 publications. The western part of the EU started using the Nutri-Score labeling system on a voluntary basis, and some
foods with this labeling for consumers are also appearing also in our country.

L16 Kanabidiol (CBD): potravina nového typu?

Fenclova M., Benes F., Binova Z., Peukertova P. HajSlova J.

Ustav analyzy potravin a vyzivy, VSCHT Praha

Kanabidiol (CBD) patfi mezi nejvyznamnégjsi a nejstudovangj§i zastupce nepsychotropnich
fytokanabinoidi, sekundarnich metaboliti konopi setého (Cannabis sativa L.). CBD ma znacny
terapeuticky potencidl, a ackoliv pro fadu jeho G€inkl prozatim chybi dostatek klinickych dat,
popularita CBD produktii mezi spotiebiteli neustdle vzristd. V soucasné dob¢ je tak na trhu
dostupna Siroka nabidka riznych potravin a doplnku stravy s obsahem konopnych extraktl ¢i
ptimo ‘Cistého® CBD, které jsou uzivany nejen za ticelem podptrné 1écby (Casto samolécby)
ruznych obtizi, ale velmi Casto také pro obecnou podporu imunitniho systému, snizeni stresové
zatéze €1 podporu spanku. Uzivani CBD produkti vSak neni zcela bez rizika; to je spojeno
zejména s doprovodnym obsahem psychotropniho fytokanabinoidu A-9-tetrahydrokanabinolu
(A9-THC) a moznou pfitomnosti dalSich kontaminantii, podcenit nelze ani mozné interakce
sjinymi léCivy. Legislativni ramec CBD produkti je pomérné komplikovany. Zatimco
napiiklad syntetické CBD je povazovano za prozatim neschvélenou potravinu nového typu,
kterou nelze legalné uvadet na trh, vétSina pifirodnich CBD produktii na bazi konopnych
extraktl Ci izolath se nachazi v jakési ‘Sedé‘ zoné, se statutem potencionalni nové potraviny.
V uplynulych letech bylo na Ustavu analyzy potravin a vyzivy VSCHT Praha provedeno
hodnoceni celkem 70 CBD olejt, které se na Evropském trhu stale fadi mezi nejpopularné;jsi
vyrobky na bazi konopi. Vice nez 20 % testovanych vzorkl nesplitovalo deklarovany obsah
CBD a u téméf 90 % vzorkli byla detekovana ptitomnost psychotropniho A9-THC, casto
v koncentracich, které by pii doporu¢eném davkovani u primérného 70 kg vaziciho Clovéka
prekrocily akutni referen¢ni davku (ARfD; 1 pg/kg télesné vahy) stanovenou Evropskym
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uifadem pro bezpecnost potravin (EFSA). Alarmujicim zjiSténim byla také kontaminace vSech
vzorkl polycyklickymi aromatickymi uhlovodiky (PAU), jejichZz obsah ve vice nez poloving
CBD oleju pievysoval stanovené legislativni limity.

Cannabidiol (CBD): a novel food?

Cannabidiol (CBD) belongs to the most important non-psychotropic phytocannabinoids, secondary metabolites of Cannabis
sativa L. plant. CBD is extensively studied due to its therapeutic potential, and although the clinical data for many of its
beneficial effects are still insufficient, the popularity of CBD products among consumers is still increasing. A number of various
food and food supplements containing cannabis extracts or ‘pure’ CBD are currently available on the market. Such products
are used not only for disease treatment (usually as a self-treatment) but often also to support immune system function, reduce
stress, or improve sleep quality. However, the consumption of CBD products is not risk-free, mainly due to the potential content
of the psychotropic phytocannabinoid A-9-tetrahydrocannabinol (A9-THC) and other contaminants. Moreover, unknown
interactions of CBD with other drugs cannot be excluded. The legislative frame of CBD products is rather complicated and still
evolving. While e.g. synthetic CBD is considered as a so far unauthorized novel food, thus cannot be placed on the market,
most of the natural CBD products containing cannabis extracts or isolates have a rather unclear position as the ‘potential’ novel
foods. Within recent years, the Department of Food Analysis and Nutrition, UCT Prague, performed a quality assessment of
the most popular CBD products - CBD oils, collected from EU market. Among the 70 tested oils, 20 % of the samples contained
a lower amount of CBD than declared on the label. The psychotropic A9-THC was detected in almost 90 % samples, often at
a concentration that would exceed the Acute Reference Dose (ARfD; 1 pg/kg b.w.) stated by European Food Safety Authority
(EFSA) considering the 70 kg person consumes the particular oil according the recommended daily dose. The alarming finding
was the presence of polycyclic aromatic hydrocarbons (PAHs) in all tested oils, exceeding the legislation maximum limits in
50 % of the samples.

L17 Nové trendy v potravinarstvi z pohledu Nestlé

Blecherova J.. Veverkova M.

Nestlé Cesko s.r.0

Firemni pfednaska Nestlé¢ Cesko (15 + 5 minut). Piedstaveni spole¢nosti Nestlé, fady Garden
Gourmet - vyrobki na rostlinném zékladé a vnimani flexitarianské stravy.

New trends in food from Nestlé perspective
Nestlé Cesko Company lecture (15 + 5 minutes). Introduction of Nestlé Company, the Garden Gourmet range (plant based
products) and the perception of a flexitarian diet.

L18 Aktualni trendy v oblasti fortifikace fermentovanych vyrobku a vyrobki na
rostlinném zakladé

Pavlikové H.. Janéarikova B.

Danone a.s.

Fermentované vyrobky patii mezi tradi¢ni potravinaiské kategorie. I v této oblasti ale lze
identifikovat vyrazné trendy a inovace, dané do znacné miry 1 ménici se poptavkou
a preferencemi ze strany spotiebitelll a reakci primyslu na né. Jednou z nich jsou probiotika,
ale i dalsi druhy fortifikace, napf. o vitaminy. Ceska republika je v sou¢asnosti zatim jen jednou
z male evropskych zemi, kterd umoZznuje vyuzivani komunikace probiotik na obale potravin
jako tzv. vyzivova tvrzeni. Probiotika jsou vSak stile vétSim tématem 1 v dalSich nejen
evropskych zemich a stejné tak se posouva i védecky vyvoj poznani jednotlivych kmenti
probiotik, ale i prebiotik a postbiotik. A probiotika se za€inaji uZivat 1 u fermentovanych
rostlinnych alternativ napft. jogurti.

Vyzva v oblasti fortifikace vSak spociva i v kategorii potravin na rostlinném zéklad¢, ktera
v poslednich letech silné roste v Evropé i v Ceské republice. Tato kategorie potravin je
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v podstaté zcela nova, neni tak regulovana jako jiné a vyrobci zde maji mnohem vétsi prostor
pro inovace, ale i reformulace. Jednou ze stéZejnich oblasti inovaci je obohacovani vitaminy
a mineralnimi latkami, tak, aby byly vyrobky na rostlinné bazi plnohodnotnymi alternativami
Htradiénich® vyrobkd. Ma to aspekty legislativni, regulativni, ale i technologické, etické
a marketingové. Budeme se jim vénovat, a to nejen za spolecnost Danone, ale s pfesahem na
cely trh. V Cesku totiZ byla pied ¢asem zaloZena prvni asociace vyrobcl potravin na rostlinném
zéklad¢, ktera ma své priority a cile.

Current trends in the fortification of fermented and plant-based products

Fermented products belong to the traditional food categories. Even in this area, however, significant trends and innovations
can be identified, largely due to changing demand and preferences from consumers and the industry's response to them. One
of them is probiotics, but also other types of fortifications, such as vitamins. The Czech Republic is currently only one of the
few European countries that allows the use of communication of probiotics on food packaging as so-called nutrition claims.
However, probiotics are an increasingly important topic in other European countries, not only, as well as the scientific
development of knowledge of individual strains of probiotics, but also prebiotics and postbiotics. And probiotics are also being
used in fermented plant alternatives such as yogurt. However, the challenge in the area of fortification also lies in the category
of plant-based foods, which has been growing strongly in Europe and the Czech Republic in recent years. This category of food
is basically completely new, it is not as regulated as others and producers have much more room for innovation here, but also
for reformulation. One of the key areas of innovation is the fortified with vitamins and minerals, so that plant-based products
are full-fledged alternatives to "traditional" products. It has legislative, regulatory, but also technological, ethical and marketing
aspects. We will deal with them, not only for Danone, but with an overlap on the entire market. In the Czech Republic, the first
association of plant producers on a plant basis was established some time ago, which has its priorities and goals.
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L19 Zdravé a bezpe¢né pufované vyrobky

Ciesarova Z. (1), Kukurova K. (1), Jelemenska V. (1), Horvathova J. (1), Murin J. (2)

(1) Food Research Institute, National Agricultural and Food Centre, Bratislava;
(2) Celpo, Ltd., Ocova

Stucasné trendy zdravej vyzivy kladi doéraz na vyvéazeny prijem zivin z plnohodnotnych
potravin. Aj ked’ su pufované chlebiky Casto spajané s predstavou rychleho, ale z vyzivového
hladiska malo hodnotného zdroja energie, mnohi vyrobcovia sa zamerali aj na vyrobky
z roznych celozrnnych obilnin, ktoré st nutricne vel'mi hodnotné. Su to napriklad pohankové,
ovseng, Spaldové ¢i razné chlebiky, pripadne chlebiky zo strukovin a s pridavkom rakytnika, ¢o
sa prejavuje na vysokom obsahu bielkovin, vlakniny, antioxidantov, esencidlnych
aminokyselin, polynenasytenych mastnych kyselin a dalSich bioaktivnych latok.
Na druhej strane, tieto zdraviu prospesné vyrobky maju vyssi potencial vzniku neziaducich
procesnych kontaminantov, najmé akrylamidu, ktory suvisi s vysokym obsahom jeho hlavného
prekurzora aminokyseliny L-asparagin v celozrnnom materidli a tepelnym spracovanim
vyrobkov pri teplotach nad 120 °C. Tato pravdepodobne karcinogénna zlic¢enina sa musi
regulovat’ podla nariadenia Komisie ¢. 2017/2158, ktorym sa stanovuju opatrenia na
minimalizdciu mnozstva akrylamidu mnozstva akrylamidu a jeho referenéné hodnoty
v potravinach.

Perspektivnym spdsobom na zabranenie tvorby akrylamidu je pouzitie enzymu asparaginaza.
Po GspeSnom overeni inovativneho pristupu bol tento technologicky postup zaregistrovany na
Urade priemyselného vlastnictva SR v prihlaske uzitkového vzoru &. 203-2019 a rozsireny
podanim prihlasky na Eurdpsky patentovy turad v Zeneve pod &islom EP20214658.5.
V sucasnosti st obe prihlaSky v konani.

Podakovanie: Tento prispevok bol vytvoreny realizaciou projektu APVV-17-0212 ,, Bioaktivne latky rakytnika resetliakového
a ich uplatnenie vo funkcnych potravinach* a vdaka podpore v ramci Operacného programu Integrovand infrastruktira pre
projekt: Dopytovo-orientovany vyskum pre udrzatelné a inovativne potraviny, Drive4SIFood, 313011V336 (313V33600008),
spolufinancovany zo zdrojov Eurépskeho fondu regiondlneho rozvoja.

Health-promoting and safe puffed products

Current trends in a healthy diet emphasize a balanced intake of nutrients from full valued foods. Although puffed breads are
often associated with the imagine of a fast but nutritionally poor energy source, many producers have also focused on products
from a variety of whole grains that are nutritionally very valuable. These are, for example, buckwheat, oat, spelt or rye breads,
legume breads or with addition of sea buckthorn, which is reflected in the high content of proteins, fibre, antioxidants, essential
amino acids, polyunsaturated fatty acids and other bioactive substances.On the other hand, these healthy products have a higher
potential for the formation of undesirable process contaminants, especially acrylamide, which is associated with a high content
of'its main precursor amino acid L-asparagine in whole grain material as well as with heat treatment of products at temperatures
above 120 ° C. This potentially carcinogenic compound must be regulated in accordance with Commission Regulation No.
2017/2158 establishing mitigation measures and benchmark levels for the reduction of the presence of acrylamide in food. A
promising way to prevent acrylamide formation is to use the enzyme asparaginase. After the successful verification of the
innovative approach, this technological procedure was registered at the Industrial Property Office of the Slovak Republic in
the utility model application no. 203-2019 and extended by filing an application with the European Patent Office in Geneva
under number EP20214658.5. Both applications are currently pending.

Acknowledgement: This contribution was supported by the projects APVV-17-0212 “Bioactive compounds of sea-buckthorn
and its application in functional foods as well as by the Operational program Integrated Infrastructure within the project:
Demand-driven research for the sustainable and innovative foods, Drive4SIFood, 313011V336 (313V33600008), cofinanced
by the European Regional Development Fund.
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L20 Reformulacia cukrarskych vyrobkov niahradou kokosu okarou

Kukurova K., Minarovic¢ova J., Jelemenska V., Ciesarova, Z.

NPPC Vyskumny tstav potravinarsky Bratislava

Okara je azijsky ndzov pre sojovu drvinu, ktora vznika v technologickom procese spracovania
so6jovych bébov pri vyrobe napoja alebo tofu. Vzhl'adom pripomina kokos, chut’ a vona su vSak
neutrdlne. Obsah vody v okare je 80 — 85 % a pouZiva sa na odlahcenie r6znych receptur.
Z nutricného hladiska je cenny obsah bielkovin so zastipenim esencialnych aminokyselin
a tiez vitaminov, mineralnych latok alebo vlakniny.

S cielom znizenia obsahu tuku a zvySenia obsahu bielkovin a vlakniny boli vyvinuté nové
druhy cukroviniek s 50 % ndhradou kokosu okarou, ktoré sa vyznacovali organoleptickymi
vlastnostami prijatel'nymi pre spotrebitel'a. Pouzitie okary malo za nasledok mierny pokles
objemu, vyrobky vSak boli méikké a vld¢ne s intenzivnou kokosovou vodilou a chutou.
V Cerstvej okare bol zaznamenany vyrazny narast neziaducej mikroflory vratane koliformnych
baktérii a uz po 2 dnoch skladovania v chladnicke nebola vhodna na konzumaciu. Po upeceni
vSak boli vyrobky bezpecné aj po 8 ditoch skladovania pri teplote miestnosti a celkovy pocet
mikroorganizmov v reformulovanych vyrobkoch bol dokonca niz§i v porovnani s originadlnou
receptarou.

Podakovanie: Tento prispevok bol vytvoreny realizdciou projektu APVV-17-0212 , Bioaktivne Idatky rakytnika resetliakového
a ich uplatnenie vo funkcnych potravindch” a vdaka podpore v ramci Operacného programu Integrovand infrastruktura pre
projekt: Dopytovo-orientovany vyskum pre udrZatelné a inovativne potraviny, Drive4SIFood, 313011V336 (313V33600009),
spolufinancovany zo zdrojov Eurdpskeho fondu regiondineho rozvoja.

Reformulation of confectionery products by coconut replacing by okara

Okara is the Asian name for soybean by-product from technological processing of soybeans in the production of beverage and
tofu. However, it resembles coconut, the taste and aroma are more neutral. High water content of 80 - 85% and it is used to
lighten various food products recipes. The protein content with essential amino acids as well as vitamins, minerals or fiber are
high-valuable from nutritional point of view. In order to reduce the fat content and increase the protein and fiber content, new
types of confectionery with a 50% coconut substitute for okara were developed, which were characterized by organoleptic
properties acceptable to the consumers. The use of okara resulted in a slight decrease in product volume, soft texture and
intensive coconut aroma and taste. Rapid undesirable changes in fresh okara microflora, including coliform bacteria, was
recorded and after 2 days of storage in the refrigerator it was not suitable for consumption. However, after baking, the
confectionery products were safe even after 8 days of storage at room temperature, and the total number of microorganisms in
the reformulated products was even lower compared to the original recipe with coconut.

Acknowledgement: This contribution was supported by the projects APVV-17-0212 “Bioactive compounds of sea-buckthorn
and its application in functional foods as well as by the Operational program Integrated Infrastructure within the project:
Demand-driven research for the sustainable and innovative foods, Drive4SIFood, 313011V336 (313V33600009), cofinanced
by the European Regional Development Fund.

L21 Vyuzivanie nepekarskych surovin s nutriénym potencialom a ich vplyv na
reofermetografické vlastnosti cesta

Bojnanskd T., Vollmannova A., Musilova J., Urminska D., Habanova M.

Slovenska pol'nohospodarska univerzita v Nitre, Slovenska republika

Chlieb a pecivo je zdkladnym pekarskym vyrobkom, ktorého konzumacia sa na Slovensku
pohybuje okolo 63 kg na osobu a rok. VSeobecne je tato skupina vyrobkov ¢asto povazovana

za skupinu potravin s nizSou nutricnou hodnotou, s ¢im suvisi aj klesajuci trend ich spotreby.
Jednou z moznosti ako zvysit’ podiel biologicky cennych zloziek v chlebe, a urobit’ tak z neho
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atraktivnejSiu potravinu, je ¢iastocné nahradenie typickych chlebopekarskych surovin psSenice
araze nepekarskymi surovinami, pri ktorych je predpoklad naplnenia poziadaviek spotrebitel'ov
na zabezpecenie biologicky cennych a nutricne potrebnych zloziek. V ramci realizovanych
vyskumov boli do komerénych muk (pSeni¢nych, resp. pSeni¢no raznych) pridavané
nepekarske suroviny s vyznamnym podielom vldkniny s cielom zvysit’ jej podiel vo findlnych
vyrobkoch. Vyss$i podiel vldkniny v potravinach s vy$sim podielom skrobu ovplyviiuje ich GI
a ma d’alSie prinosy pre organizmus. V mnozstve 15 % boli priddvané komeréné muky: ovsena,
amarantova, pestrecova, konopnd, cicerova, bobova, fazul'ova, z ¢ervenej SoSovice a vedl'ajsi
zvySok z odlisovania slnecnicového oleja (homogenizované vylisky). Bol hodnoteny vplyv
tychto surovin na schopnost’ cesta tvorit’ kvasné plyny a jeho schopnost’ tieto plyny v ceste
zadrzat’, a to pomocou zariadenia Rheofermetometer F4 (Chopin Technologies, France).
Bolo zistené, ze pridavok vsetkych nepekarskych surovin, s vynimkou bobovej muky, napriek
zniZeniu mnozstva lepku v mii¢nych zmesiach dokazal vytvorit’ a zadrZat’ dostatocné mnozstvo
kvasnych plynov zodpovednych za objem a pérovitost’ chleba. V porovnani s kontrolou (muky
bez pridavkov) bol objem kvasnych plynov v cestach s pridavkami, s vynimkou pridavku
bobovej muky, rovnaky alebo vyssi, ¢ize nepekarske suroviny neovplyvnili negativne kvasnu
schopnost” muk. Rovnaky trend bol zisteny aj pri retencii, ¢ize objeme cestom zadrzanych
kvasnych plynov po troch hodinach analyzy. Tieto zistenia davaji predpoklad na vyuzitie
uvedenych nepekarskych surovin so Zelanymi nutricnymi benefitmi pri vyrobe chleba a peciva
s pozadovanymi technologickymi vlastnostami, predovSetkym dobrym objemom
a akceptovatel'nou poérovitostou.

Non-bakery raw materials with nutritional potential and their influence on the rheofermetographic properties of dough
Bread and pastries is a basic bakery product, the consumption of which in Slovakia is around 63 kg per person per year. In
general, this group of products is often considered a group of foods with lower nutritional value, which is also associated with
a declining trend in their consumption. One way to increase the proportion of biologically valuable ingredients in bread, and
thus make it a more attractive food, is to partially replace the typical bread and rye bread raw materials with non-bakery raw
materials, which are expected to meet consumer requirements for bioavailable and nutritionally necessary ingredients. As part
of the research, non-bakery raw materials with a significant proportion of fibre were added to commercial flours (wheat or
wheat rye) in order to increase its share in the final products. A higher proportion of fibre in foods with a higher proportion of
starch affects their GI and has other benefits for the body. Commercial flours were added in an amount of 15%: oatmeal,
amaranth, milk thistle, hemp, chickpea, common bean, broad bean, red lentil and a by-product from pressing sunflower oil
(homogenized pomace). The influence of these raw materials on the ability of the dough to form fermenting gases and its ability
to retain these gases in the dough was evaluated using a Rheofermetometer F4 (Chopin Technologies, France).
It was found that the addition of all non-bakery raw materials, with the exception of bean flour - despite the reduction in the
amount of gluten in the flour mixtures - was able to create and retain a sufficient amount of fermentation gases responsible for
the volume and porosity of bread. Compared to the control (flours without additives), the volume of fermentation gases in the
dough with additives - with the exception of the addition of bean flour - was equal to or higher. Thus non-bakery raw materials
did not adversely affect the fermentation capacity of flours. The same trend was found in retention, i.e.the volume of
fermentation gases retained by the dough after three hours of analysis. Based on these findings we assume that these non-
bakery raw materials with the desired nutritional benefits can be used for the production of bread and pastries with the required
technological properties, especially a good volume and an acceptable porosity.

L22 Fat content and fatty acid profiles of recently registered varieties of naked and hulled
oats with and without husks

Pokhrel K., Koufimska L., Khalili Tilami S.

Department of microbiology, nutrition and dietetics, Czech University of Life Sciences Prague

Cereal grains are generally low in lipid content whereas oat can be a rich source of crude fat
and unsaturated fatty acids. We investigated lipid content and fatty acid composition of six
different hulled oat before and after their dehulling as well as naked varieties. More than
5 g/100 g of crude fat was found in naked varieties Kamil and Otakar. The hull removal also
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changed the fatty acid profile of hulled oat samples. Oat husks contained very little fat content.
The predominant fatty acids were linoleic and oleic. The naked Kamil variety had the highest
content of monounsaturated fatty acids. The dehulled Cavaliere variety had the highest
polyunsaturated fatty acids content. The hulled samples (Cavaliere, Kertag, Seldon, and
Gregor) without husks had the lowest MUFA and the highest PUFA whereas the naked oat
samples had the lowest PUFA and the highest MUFA. Most of the PUFAs were n-6 in the oat
samples but they also contained n-3 fatty acids at low levels. The naked varieties had lower n-3
content than the hulled varieties. All oat cultivars had very low atherogenicity and
thrombogenicity indices, therefore, their regular consumption could help lowering the risk of
developing cardiovascular diseases.

L23 Instrumentace PerkinElmer pro analyzu potravin

%

Smejda P.

PE Systems; PerkinElmer, Praha

Vyrobce piistrojové techniky PerkinElmer se cilené¢ zaméfuje na oblast analyzy potravin.
Nabizi komplexni feSeni pro oveéfovani bezpecnosti a kontrolu slozeni potravin. Spolecné
s ptistroji nabizi aplikacni podporu a poradenstvi v oblasti analyzy potravin.

PerkinElmer instrumentation for food analysis
Instrument manufacturer PerkinElmer focuses on food analysis. It offers a comprehensive solution for safety verification and
food composition control. Together with the devices, it offers application support and advice in the field of food analysis.

L24 Aplikacie v prediktivnej potravinarskej mikrobiologii: predpovede vytvorenia
viditel’'nych kolonii Geotrichum candidum

Konuchova M., Cipkar V., Valik, L.

Ustav potravinarstva a vyzivy, Fakulta chemickej a potravinarskej technologie, STU Bratislava

Préca sa zaoberala matematickym modelovanim povrchového rastu 4 kmenov mikroskopicke;j
vlaknitej huby Geotrichum candidum v odbornej literatiire oznaCovanej ako "strojova plesent".
V prezentécii sa porovnaju dva pristupy k predikcii Casov potrebnych pre vytvorenie viditeI'nej
(3 mm) koloénie studovanych kmeniov. Prvy spociva v priamom vypocte povrchovej rychlosti
rastu a trvania lag fazy, ktoré boli vygenerované z primarnych rastovych modelov. Druhy
pristup vychadza zo sekunddrnych teplotnych modelov aplikovanych na uvedené rastové
parametre. Vysledky sa porovnaju navzajom medzi kmefimi v Sirokej oblasti teplot ako aj
s predchadzajucimi predikciami z vyplynuvS§imi z experimentov na tvarohu. Vystupy
z matematického modelovania, vratane predikcie ¢asov potrebnych pre vytvorenie viditeI'nych
kolonii G. candidum sa moézu vyuzit pri definovani doby spotreby cerstvych alebo
kratkozrejicich syrov, optimalizacii teplotného reZimu pocas ich uchovévania, ¢i nastaveni
mikrobiologickej zat'aze, konkrétne, pociatocnych poctov a rozsahu chladiacich teplot, pri
ktorych sa viditel'na kolonia vytvori az po definovanej doby spotreby.

Application of predictive food microbiology: times to create visible colonies of Geotrichum candidum

The study dealt with mathematical modelling of surface growth of 4 strains of the microscopic fungus Geotrichum candidum
as referred as "machine mould" in professional literature. Two approaches to predict the times needed to create visible (3 mm)
colonies of studied fungus are compared in the presentation. The first lies in the direct calculation of the surface growth rate
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(SGR) and the lag phase duration (LPD) that have been generated from primary growth models. The second approach is based
on secondary temperature models applied to the growth parameters. The results are compared among the strains in a wide range
of temperatures as well as with previous predictions from the challenge curd experiments. Outputs from mathematical
modeling, including prediction of times needed to create visible colonies G. candidum can be used to define the “best before”
of fresh or short ripened cheeses, temperature mode optimization during their storage or setting the microbiological load,
namely, initial numbers and range of cooling temperatures, at which colonies can be formed only after a defined period of
consumption.

L25 Vyskyt potravinarsky nezadoucich bakterii rodu Asaia v nealkoholickych napojich

v

Svirdkova E., Kyznar J.

Ustav konzervace potravin, VSCHT Praha

Bakterie rodu Asaia jsou taxonomicky fazeny do ¢eledi Acetobacteraceae; interné jsou fazeny
do skupiny takzvanych octovych bakterii. Tyto bakterie maji v primyslu vyroby
nealkoholickych napoji statut zdravotné i technologicky nezadoucich bakterii. Nealkoholické
napoje jimi kontaminované vykazuji zdvazné senzorické vady. Druhy A. bogorensis a A.
lannensis jsou oportunnimi patogeny zpusobujicimi u imunokompromitovanych osob vazné
nozokomialni infekce.

Cilem této prace je charakterizovat kmeny Asaia lannensis, izolované z pramyslové
vyrobenych nealkoholickych nédpojti, s vyuzitim modernich i klasickych mikrobiologickych
metod. Experimentalné bylo testovano 14 kmeni Asaia spp. Z toho byly tfi sbirkové kmeny (4.
lannensis BCC 15734, A. krungthepensis CCM 7333T, A. siamensis CCM 7132T) a 11
potravinovych izolatd 4. lannensis. K experimentiim byla vyuzita metoda optické mikroskopie,
denzitometrickd metoda, plotnova metoda a diskova difizni metoda.

Ze ziskanych vysledkil vyplynulo, Ze vSechny kmeny Asaia spp. rostly dobfe v rozmezi
kultivacnich teplot 20-30 °C, a také v rozmezi hodnot pH 3,0-6,0 kultivaéniho bujonu (t;.
Sabouraudova bujonu se 4,0 hm. % glukézy). Kmeny dosahovaly poctl bunék v rozmezi
hodnot 107-108 KTJ ml-1, a to po jednordzovych 28dennich aerobnich kultivacich
v Sabouraudové bujonu se 4,0 hm. % glukézy. U kmenti byl proveden screening rezistence k 15
antibiotikiim (Casto pouzivanym v l€kafstvi) s tim, Ze vSechny kmeny vykazovaly vysokou
odolnost ke v§em testovanym antibiotikiim.

Vysledky této prace mohou byt aplikovany pii jednorazovém i screeningoveém jisténi zdravotni
bezpecnosti a pozadované jakosti nealkoholickych napoji, pfi cilené eliminaci bakterii rodu
Asaia.

Occurrence of food undesirable bacteria of the genus Asaia in non-alcoholic beverages

Bacteria of the genus Asaia are taxonomically classified in the family Acetobacteraceae; internally they are classified in a group
of'so-called acetic bacteria. These bacteria have the status of undesirable bacteria in the non-alcoholic beverages industry. Non-
alcoholic beverages contaminated with these bacteria show serious sensory defects. A. bogorensis and A. lannensis are
opportunistic pathogens that cause severe nosocomial infections in immunocompromised individuals. The aim of this work is
to characterize strains of Asaia lannensis, isolated from industrially produced non-alcoholic beverages, using modern and
classical microbiological methods. Fourteen strains of Asaia spp. were tested experimentally. There were three collection
strains (4. lannensis BCC 15734, A. krungthepensis CCM 7333T, A. siamensis CCM 7132T) and 11 food isolates of A.
lannensis. The method of optical microscopy, densitometric method, plate method and disk diffusion method were used for
experiments.

The obtained results showed that all strains of 4saia spp. grew well in the cultivation temperature range of 20-30 °C, and also
in the pH range of 3.0-6.0 of the cultivation broth (i.e. in Sabouraud broth with 4.0 wt. % glucose). The strains reached cell
numbers in the range of 107-108 CTU ml-1, after single 28-day aerobic cultivations in Sabouraud broth with 4.0 wt. % glucose.
The strains were screened for resistance to 15 antibiotics (often used in medicine) with information, that all strains showed high
resistance to all tested antibiotics.

The results of this work can be applied in one-time and screening ensurance of health safety and the required quality of non-

alcoholic beverages, with the targeted elimination of bacteria of the genus 4saia.
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L26 Moznosti vyuziti pulzniho elektrického pole pro oSetieni potravin

Kuncova G., Horsédkova 1., Rydlova L., Pohtinek V., Rajchl A.

Ustav konzervace potravin, VSCHT Praha

Cilem této prace je predstavit novou perspektivni non-termalni metodu oSetieni potravin —
pulzni elektrické pole. Je vé€novana stru¢nému vysvétleni zakladnich principii, na kterych je
tato metoda a jeji ucinnost zalozena. Popisuje jednotlivé konstrukéni komponenty systému PEF
pro oSetfeni potravin. Déle je zamétfena na mozné aplikace pulzniho elektrického pole v oblasti
potravinaistvi a blize popisuje dosazenych vysledka pouziti této metody pfi pasteraci, extrakei,
suSeni a zmrazovani. V praci jsou rovnéz shrnuty Gcinky této metody na nutri¢éné hodnotné
a biologicky aktivni latky, stejn€ jako na procesni kontaminanty a mikroorganismy. Vzhledem
k zaméfeni na oSetfeni napoju, je v ni popsana i aplikace v napojovém pramyslu.

V experimentalni Casti prace je studovan Uc¢inek oSetfeni pulznim elektrickym polem na
suspenzi Saccharomyces cerevisiae. Je posuzovan vliv nastaveni hlavnich parametrii oSetieni
(intenzita elektrického pole a frekvence pulzll) na redukci poctu mikroorganismii. Dosavadni
vysledky prokazuji, Ze vyssi ucinnosti je dosazeno pii nastaveni vyssi frekvence pulzii a rovnéz
1 vy$$i intenzity elektrického pole.

Possibilities of using a pulsed electric field for food treatment

The aim of this work is to present a new promising non-thermal method for food treatment- pulsed electric field. It is devoted
to a brief explanation of the basic principles on which this method and its effectiveness is based. Describes the individual
structural components of the PEF system for food treatment. It also focuses on the possible applications of pulsed electric field
in the food industry and describes in more detail the results obtained using this method in pasteurization, extraction, drying and
freezing. The work also summarizes the effects of this method on nutritionally valuable and biologically active substances, as
well as on process contaminants and microorganisms. Due to the focus on beverage treatment, the work also describes the
application in the beverage industry.

In the experimental part of the work, the effect of pulsed electric field treatment on the suspension of Saccharomyces cerevisiae
is studied. The influence of setting the main treatment parameters (electric field intensity and pulse frequency) on the reduction
of the number of microorganisms is assessed. The results show, that higher efficiency is achieved by setting a higher pulse
frequency as well as a higher electric field intensity.

L27 Porovnani vybranych kvalitativnich parametra vstupnich surovin a meziproduktia
z ¢erného a Cerveného rybizu

Podskalska T. (1), Hrani¢kova M. (1), Rydlova L. (1), Kruzik V. (1), Smutna V. (2), Cizkova
H. (1)

(1) Ustav konzervace potravin, VSCHT Praha;
(2) Statni zemédelska a potravinarska inspekce — Inspektorat v Praze

Kvalita §tav z cerného rybizu zévisi na mnoha aspektech. Prvnim je spravny vybér odridy.
Dnes existuje po celém svéte 15 Slechtitelskych programt, které se predevSim zamétuji na
odolnost vi¢i mikroorganismiim a chorobam, pfizptsobeni klimatickym podminkdm a na
pouzitelnost vychozi suroviny pro primyslové zpracovani. DalSim vyznamnym bodem je
samotnd technologie zpracovani, kdy kazdy krok ma vliv na chemické sloZeni finalniho
produktu a tim i na nutri¢ni a senzorické vlastnosti.

Cilem prace bylo ovéfit a porovnat chemické sloZeni vstupnich surovin a Castené
zpracovanych rybizti (meziprodukttt) vhodnych pro vyrobu finélnich vyrobku z ¢erného rybizu
(ptipadné dal$ich druht rybizu). Bylo analyzovano 9 vzorki bobuli ¢erného rybizu ziskanych
samosbérem z riznych lokalit z celé CR a 11 meziprodukti (zmrazené bobule rybizu, Serstvé
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vylisované §tavy, koncentraty, diené a pyré). Analyza chemického slozeni byla uskute¢néna na
zaklad¢ vybranych markerti pouzivanych k ovéfeni kvality a autenticity vyrobkll z ovoce —
refraktometrickd suSina, titraéni kyselost, formolové cCislo, popel, mineralni latky, sacharidy
a organické kyseliny. Namétené hodnoty pro 9 vzorkd bobuli ¢erného rybizu odpovidaly
referenni smérnici AIJN Code of Practice (CoP) kromé vysSich hodnot glukosy, kde se
koncentrace u vétSiny vzorkid pohybovala v rozmezi 52 — 67 g/kg (oproti obvyklému rozsahu
20 — 50 g/kg) a vyssich koncentraci nékterych mineralnich latek, naptiklad koncentrace hot¢iku
se pohybovala v rozmezi hodnot 195 — 303 mg/kg (oproti obvyklému rozsahu 80 — 200 mg/kg).

Comparison of selected qualitative parameters of input raw materials and intermediate products from black and red
currants

The quality of blackcurrant juices depends on many aspects. The first is right choice of variety. Today there are 15 breeding
programs around the world, which primarily focus on resistance to microorganisms and diseases, adaptation to climatic
conditions and the usability of the raw material for industrial processing. Another important point is the processing technology,
where each step affects the chemical composition of the final products and the nutritional and sensory values.
The aim of the work was to verify and compare the chemical composition of raw materials and partially processed currants
(intermediates) suitable to produce final products from black currants (or other species of currant). We analysed 9 samples of
blackcurrant berries self-harvested from various localities in the Czech Republic and 11 intermediate products (frozen currant
berries, freshly squeezed juices, concentrates, pulp, and purée). Chemical composition analysis was performed based on
specific markers used to verify the quality and authenticity of the fruit products — refractometric dry matter, titratable acidity,
formol number, ash, minerals, sugars, and organic acids. The measured values for the 9 samples of blackcurrant corresponded
to reference guideline the AIJN Code of Practice (CoP), except for higher glucose values, where the concentration of most
samples ranged from 52 to 67 g/kg (usual range is 20 — 50 g/kg) and higher concentrations of some minerals, for example the
concentration of magnesium ranged from 195 to 303 mg/kg (usual range is 80 — 200 mg/kg).

L28 Porovnani aroma profilu konvenc¢né vyrobenych a naturalnich bilych vin metodou
SPME-GC-FID/MS

Smejda P. (1), Bajerova P. (2), Bajer T. (2)

(1) PE Systems/PerkinElmer, Praha;
(2) Katedra analytické chemie, Univerzita Pardubice

Silici trend poptavky po zdravych nebo piirodnich potravinach je ptfitomny také v produkci
vina. Né&kteti spotiebitelé preferuji vina, béhem jejichZ vyroby se pouzilo co nejméné, nebo
vibec zadné postiiky ve vinohradu a minimum piidanych latek béhem fermentace mosta
a dalSiho technologického zpracovéani vina. Takova vina jsou pfi prodeji oznacovana jako
naturdlni, autentickd nebo oranzova. Aroma vina je dulezitd soucéast jeho senzorickych
vlastnosti, podle kterych odbornici posuzuji jeho kvalitu. V praci bylo provedeno porovnani
aroma profilu 78 vzorkii konvenéné vyrobenych a naturdlnich ¢eskych bilych vin metodou
SPME-GC-FID/MS. Naméfené profily tékavych latek pro jednotlivé vzorky vin metodou
SPME-GC-FID byly nasledn¢ statisticky zpracovany modelem ortogonalni projekce do
latentnich struktur (OPLS). Cilem bylo na zéklad¢ aroma profilu vzorku vina jeho zarazeni
mezi konvenéni nebo naturdlni. Z namétenych dat SPME-GC-MS byly identifikovany nékteré
t€kavé latky vyznamné pro rozliSeni vin.

Comparison of aroma profiles for white wines produced by conventional and natural methods by SPME-GC-FID/MS
The growing trend of demand for healthy or natural foods is also present in wine production. Some consumers prefer wines in
the production of which as little or no spraying was used in the vineyard and a minimum of added substances during the
fermentation of musts and further technological processing of the wine. Such wines are described as natural, authentic or orange
when sold. The aroma of wine is an important part of its sensory properties, according to which experts assess its quality. The
aroma profile of 78 samples of conventionally produced and natural Czech white wines by SPME-GC-FID / MS was compared.
The measured profiles of volatile substances for individual wine samples by the SPME-GC-FID method were subsequently
statistically processed by the model of orthogonal projection into latent structures (OPLS). The aim was, based on the aroma
profile of the wine sample, to classify it as conventional or natural. From the measured SPME-GC-MS data, some volatile
substances important for wine differentiation were identified.
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L29 Typické parametry medovych vin a dezertnich medovin

Kruzik V., Grégrova A., Vaclavikova E., Skorpilova T., Cizkova H.

Ustav konzervace potravin, VSCHT Praha

Medovina je alkoholicky napoj vyrobeny pomoci fermentace medu a vody. Pti vyrobé¢ je Casto
pfidavano také kofeni, bylinné ¢i ovocné extrakty. Medoviny s témito piisadami maji
specifickou chut a aroma. SloZzeni medoviny je nejvice zéavislé na mnozstvi medu, ale
vyznamné jsou i dal$i ptfidané suroviny nebo podminky vyroby. Cilem této studie bylo
zhodnotit chemické slozeni medovin vyrabénych v Ceské republice. Soubor vzorkt obsahoval
medova vina (vyrobend pouze z vody a medu) a dezertni medoviny, které jsou upraveny
ptedevsim ptidavkem cukru nebo lihu. Analyzovany byly nésledujici chemické parametry:
ethanol, bezcukerny extrakt, hydroxymethylfurfural, cukry, organické kyseliny, asimilovatelny
dusik a polyfenoly. Byla zjiSténa velka variabilita vysledki; obsah glukosy a fruktosy byl
3-113 g/ resp. 17-136 g/l; maximalni obsah sacharosy byl 77 g/l; obsah
hydroxymethylfurfuralu se pohyboval v rozmezi 1-88 mg/kg; nejvice zastoupenou organickou
kyselinou byla kyselina mlé¢na (pramér 1 g/1), glukonova (0,6 g/1) a octova (0,4 g/1); mnozstvi
fenolickych sloucenin bylo 152-385 mg GAE/l. Vysledky naznacuji, Ze posouzeni obsahu
minoritnich cukrt je vhodné pro rozliSeni medovych vin od dezertnich medovin. Medova vina
byla typicka vétsim zastoupenim turanosy a trehalosy.

Typical parameters of honey wines and dessert meads

Mead is an alcoholic beverage made by fermenting honey and water. Spices, herbal or fruit extracts are often added during
production. Mead with these ingredients has a specific taste and aroma. The composition of mead is most dependent on the
amount of honey, but other added raw materials or production conditions are also significant. This study aimed to evaluate the
chemical composition of mead produced in the Czech Republic. The set of samples contained honey wines (made only from
water and honey), and dessert mead, which are prepared mainly by the addition of sugar or alcohol. The following chemical
parameters were analyzed: ethanol, sugar-free extract, hydroxymethylfurfural, sugars, organic acids, assimilable nitrogen, and
polyphenols. A large variability of the results was found; the content of glucose and fructose was 3—113 g/L, resp. 17-136 g/L;
the maximum sucrose content was 77 g/L; hydroxymethylfurfural content ranged from 1-88 mg/kg; the most represented
organic acids were lactic acid (average 1 g/L), gluconic acid (0.6 g/L) and acetic acid (0.4 g/L); the amount of phenolic
compounds was 152-385 mg GAE/L. The results suggest that the assessment of the content of minor sugars is suitable for
distinguishing honey wines from dessert mead. Honey wines were characterized by a higher proportion of turanose and
trehalose.

L30 Acquity PREMIER komplexni FeSeni

Exner M., Matulkova L.

Waters

Acquity PREMIER je nejnovéjsi €len rodiny ultrau¢innych kapalinovych chromatograft firmy
Waters diky kterému je moZzné minimalizovat nezddouci adsorpci analytli. Pouzita technologie
MaxPeak High Performance Surfaces vim umozni vidét dosud netuSené.

Acquity PREMIER comprehensive solution

Acquity PREMIER is the latest member of Waters ultra performance liquid chromatographs family, which enables to minimize
undesirable analytes adsorption. Employed MaxPeak High Performance Surfaces technology enables you to see what you were
not aware of yet.
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L31 Vyvoj metody pro stanoveni procesnich kontaminanti palmového tuku pomoci
superkritické fluidni chromatografie

Koutimsky T., Hrbek V., Navratilova K., Hajslova J.

Ustav analyzy potravin a vyzivy, VSCHT Praha

Estery mastnych kyselin s 2- a 3-chlorpropandiolem (2- a 3-MCPD) spolu s glycidyl estery
mastnych kyselin patfi do skupiny kontaminant potravin, vznikajicich v prostfedi o vysoké
teploté¢ prevazné pii primyslovém zpracovani. Nejcastéji se vyskytuji v rafinovanych
rostlinnych tucich a olejich, zejména pak v palmovém tuku. Jejich nejvyznamnéj$imi
prekurzory jsou parcidlni estery glycerolu, jako jsou diacylglyceroly (DAG).
V souvislosti s dokumentovanou toxicitou volného MCPD a glycidolu, které jsou z téchto
slouenin ucinn€¢ uvoliovany enzymatickou hydrolyzou v gastrointestinalnim traktu,
a s ohledem na vyskyt téchto kontaminantii v potravinach, navrhlo v roce 2019 Generalni
feditelstvi pro zdravi a bezpecnost potravin (DG SANTE) maximalni limity pro nékolik
potravinaiskych komodit. I proto neustale nariistaji pozadavky na adekvétni analytické metody
a lepsi objasnéni mechanismt jejich vzniku.

Cilem této studie bylo vyvinout a optimalizovat metodu umoziujici rychlé simultanni stanoveni
riznych intaktnich esterit MCPD a glycidolu v palmovém tuku s vyuzitim superkritické fluidni
chromatografie ve spojeni s hmotnostni spektrometrii (SFC-MS) a zkoumat moznosti pouZiti
iontové mobility (IM) k separaci 2- a 3-izomert estert MCPD. Na rozdil od bézné pouzivané
GC-MS metody, kterd stanovuje celkové MCPD a glycidol po hydrolyze, lze takto
charakterizovat strukturu jednotlivych analyti. Metoda SFC-MS tc¢inné separuje a detekuje 9
esterit MCPD a 7 esterii glycidolu v rozmezi koncentraci 0,1 a 12,5 mg / kg. Pro splnéni
podminek vytéZnosti a opakovatelnosti na hladin€ 125 pg / kg pozadovanych legislativou je
vSak nutnd dal$i optimalizace. Za dosud testovanych podminek nebylo dosazeno oddé¢leni
izomertt 2- a 3-MCPD pomoci IM. Soucasti této prezentace bude 1 srovnani alternativni
analytickeé strategie k SFC-MS v podob& LC-MS na reversni fazi.

Development of a method for determination of processing contaminants of palm fat by supercritical fluid
chromatography

Fatty acid esters of 2- and 3- chloropropanediol (2- and 3-MCPD) together with glycidyl fatty acids esters belong to a group of
process-induced chemical contaminants, formed in high temperature environments mainly during industrial food processing.
They most commonly occur in refined vegetable oils, especially in palm fat. Most potent precursors of MCPD esters are partial
esters of glycerol, such as diacylglycerols (DAG).With regards to the documented toxicity of free MCPD and glycidol, which
are effectively released by enzymatic hydrolysis in gastrointestinal tract, and considering the occurrence of these contaminants
in food supply, The Directorate-General for Health and Food Safety (DG SANTE) proposed in 2019 maximum limits for
several food commodities. Hence, the requirements for adequate analytical methods and better elucidation of their formation
pathways are constantly increasing.

The aim of this study was to develop and optimise a method enabling a rapid, simultaneous determination of various intact
esters of MCPD and glycidol in palm fat, with the use of supercritical fluid chromatography coupled with mass spectrometry
(SFC-MS) and the possibility to use ion mobility (IM) to separate 2- and 3-isomers of MCPD esters was tested too. Contrary
to a routine GC-MS method which determines total MCPD esters after hydrolysis, this way, the pattern of individual species
can be characterized. The SFC-MS method effectively separates and detects 9 esters of MCPD and 7 esters of glycidol in
concentration range between 0,1 and 12,5 mg/kg. However, additional modifications are required to meet the recovery and
repeatability at 125 pg/kg required by legislation. Separation of the 2- and 3-MCPD isomers by IM has not yet been achieved
under the conditions tested so far. As a part of this presentation, critical comparison of SFC-MS and reversed phase LC-MS,
the alternative analytical strategy, will be provided.
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L32 Nutritional value of fish: with regards to the important but less gained attention fish
species from the Czech Republic

Khalili Tilami S. (1), Sampels S. (2), Zajic T. (3), Krejsa, J. (3), Masilko J. (3), Mraz J (3)

(1) Dept. Microbiology, Nutrition, and Dietetics, CZU Prague;

(2) Dept. Molecular Sciences, BioCenter, SLU, Uppsala;

(3) Institute of Aquaculture and Protection of Waters, USB, South Bohemian Research Centre
of Aquaculture and Biodiversity of Hydrocenoses (FROV) Ceské Budgjovice

The present work gives useful information about important nutrients from fish and their impact
on human health. Moreover, nutritional value and lipid health indices, the index of
atherogenicity (IA) and thrombogenicity (IT) of seven freshwater fish species from the Czech
Republic which are not typically subject to aquaculture, being almost exclusively obtained by
angling are discussed. The main health benefits of fish are attributed to their high content of n-3
long-chain polyunsaturated fatty acids (FAs) (n-3 LC-PUFA) particularly eicosapentaenoic
acid (EPA) and docosahexaenoic acid (DHA), which are known to have positive effects on the
cardiovascular system as well as the nervous system of children in prenatal development, and
to prevent the metabolic syndrome or obesity. More recently fish proteins, peptides and amino
acids have also gained increased attention with similar properties to the n-3 FAs from fish.
The two lipid health indices along with the total content of the essential n-3 FAs,
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) as well as the ratio of n-6/n3
FAs, provide good indicators for the nutritional value of the fish.
The studied species had been selected owing to the limited amount of information about their
nutritional composition available. The protein content was relatively stable in all species
(17.1 £1.55 to 19.2 £ 2.20 g/100 g). As expected, a high variability was observed in the fat
content (0.74 + 0.04 to 4.04 = 0.81 g/100 g) and the FA composition, as well as the contents of
EPA and DHA. TA and IT were close to the values stated for the Eskimo diet, indicating a high
nutritional value with a positive effect for human health.

L33 Omega 3 mastné kyseliny — problém v komunikaci
Brat J.
Svaz péstiteltl a zpracovatelil olejnin

Tuky jsou medialné vdécné téma. Jak ukazuji statistiky, kazdy den vychazi v priméru vice nez
jeden clanek vénovany problematice tukil. Nekteré informace jsou spravné a v souladu
s védeckymi poznatky, Casto se vSak v souvislosti s tuky §ifi rizné myty. V dob¢ koronavirové
krize se objevovaly rizné ¢lanky s navody, jak se virové ndkaze branit. Z hlediska konzumace
potravin byly zmiflovany napiiklad omega 3 mastné kyseliny, vldknina a vitamin D jako
prostiedky k posileni imunity, podobné byly doporucovany aktivity proti stresu a vhodny
pohyb. Kde v§ak omega 3 mastné kyseliny najit? Studie ukazuje, jaké informace media nabizeji
svym ¢tendftim ohledné pfijmu omega 3 mastnych kyselin.

Omega 3 Fatty Acids —- Communication Problems

Fats are an interesting topic for media. As statistics show, more than one article about fats are published every day on average.
Some information is correct and in line with scientific knowledge, but there are often various myths spread. During the
coronavirus crisis, various articles were suggesting, how to prevent the viral infection. Omega 3 fatty acids, fibre and vitamin
D were often recommended in order to strengthen immunity next to anti-stress activities and exercising. But where do you
find omega 3 fatty acids? The study shows what information the media offers its readers regarding omega 3 fatty acids intake.
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Sekce A Mikroorganismy
P1 Vyskyt Listeria monocytogenes v potravinach a jejich identifikace

Kodesova T., Liskova A., Rosova A., Subrtova Salmonova H., Vlkova E.

Ceska zemédélska univerzita v Praze

Listeria monocytogenes (LM) je pro Clovéka vyznamny alimentdrni patogen. Prevalence
nemoci, kterou tato bakterie zptisobuje, je sice nizka, ale umrtnost je vysoka. Cilem prace byla
detekce LM a optimalizace metod pro urychleni a zefektivnéni identifikace. Celkem bylo
analyzovano 251 vzorkl potravin zivoc¢isného a rostlinného pivodu. Pritomnost LM ve
vzorcich byla stanovena dle normy CSN EN ISO 11290-1. Po inkubaci na selektivnim médiu
byly izolovany kolonie charakteristické pro LM, pievedeny do bujonu z mozkosrdcové infuze
(BHI, Oxoid) a kultivovany (37 °C, 24 hodin). 1zolaty byly identifikovany pomoci MALDI-
TOF hmotnostni spektrometrie (Bruker Daltonik GmbH) a metodou PCR za pouziti druhové
specifickych primert pro LM a L. innocua. Pro ovéteni spolehlivosti metod byly vybrané
kmeny identifikovany pomoci sekvenace 16S rDNA. Z celkového poctu analyzovanych
potravin bylo nalezeno 29 vzorkl (12 %) pozitivnich na pfitomnost listerii s lecitindzovou
aktivitou, z toho byla u 21 vzorkt (8 %) prokazana ptitomnost LM. Izolovano bylo 121 kmenti
listérii, z nichz 98 bylo identifikovano jako LM. Bylo zjisténo, Ze metoda MALDI-TOF MS
nema u této taxonomické skupiny dostateCnou rozliSovaci schopnost pro spolehlivou
identifikaci na Groven druhu. Je ov§em uZite¢na pro pfedb&znou identifikaci na rodovou troven.
Metoda identifikace kultur pomoci PCR, kdy bylo dosaZeno az 100% spolehlivosti identifikace
pomoci primertt LL6, LL5 pro LM a 1in0646-F, 1in0646-R pro L. innocua, byla vyhodnocena
jako spolehlivejsi nez MALDI-TOF MS, ale zaroven levnéjsi a rychlej$i nez biochemické testy
a sekvenace 16S rDNA. LM se nejcastéji vyskytovaly v potravinach vyrobenych z masa
amléka. Z toho bylo 12 vzorkl (5 %) uréeno k piimé spotiebé. Prevalence vyskytu LM
v potravinach je vysokd, proto je dilezit¢ optimalizovat co nejpfesnéjsi, nejrychlejsi
a nejlevnéj$i metody identifikace téchto bakterii. Prace vznikla za podpory projektu NutRisk
Centre (reg. ¢. CZ.02.1.01./0.0/0.0/16_019/0000845).

Occurrence of Listeria monocytogenes in food and their identification

Listeria monocytogenes (LM) is an important human foodborne pathogen. The prevalence of the disease caused by this
bacterium is low, but the mortality is high. The aim of the work was the detection of LM and optimization of methods for its
identification. A total of 251 food samples of animal and plant origin were analyzed. The presence of LM was determined
according to the CSN EN ISO 11290-1 standard. After incubation on selective medium, colonies characteristic to LM were
isolated, transferred to brain heart infusion broth (BHI, Oxoid) and cultured (37 ° C, 24 hours). Isolates were identified by
MALDI-TOF mass spectrometry (Bruker Daltonik GmbH) and PCR using species-specific primers for LM and L. innocua. To
verify the reliability of the methods, selected strains were identified using 16S rDNA sequencing. There were 29 food samples
found to be positive for the presence of listeria with lecithinase activity, of which 21 samples (8 %) were LM positive. Total of
121 listeria strains were isolated, of which 98 were identified as LM. It was found that the MALDI-TOF MS method does not
have sufficient resolution in this taxonomic group for reliable identification at the species level. However, it is useful for
preliminary identification at the genus level. Identification using PCR was evaluated as more reliable. PCR showed up to 100%
reliability of identification using primers LL6, LLS for LM and 1in0646-F, 1in0646-R for L. innocua. Moreover, method is
cheaper and faster than biochemical assays and 16S rDNA sequencing. LM were most commonly found in meat and milk
foodstuff. Twelve of these samples were intended for direct consumption. The prevalence of LM in food is high, so it is
important to optimize the most accurate, fastest and cheapest methods of identifying these bacteria. This study was supported
by the European Regional Development Fund — Project NutRisk Centre (No. CZ.02.1.01./0.0/0.0/16_019/0000845).
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P2 Biologicka inaktivace bakterii zpusobujicich hnilobu brambor

Miasnikova K., Horsakova L., Betio F., Pohtinek V., Sev¢ik R.

Ustav konzervace potravin, VSCHT Praha

Cilem prace je ovéieni ucinnosti prostfedki biologické ochrany plodin, zejména vyuziti
bakteriofagl proti fytopatogennim bakteriim. Cilovymi bakteriemi jsou Dickeya dianthicola,
Pectobacterium carotovorum, které zpusobuji hnilobu brambor a jinych plodin. Tyto
fytopatogeny se vraceji zpét do obéhu a kontaminuji dalsi plodiny tim, Zze praci vody a hlina
jsou vraceny zpét na pole, proto je tieba tyto materialy oSetfit, aby se zabranilo cirkulaci ndkazy.
Utinnost bakteriofagti byla testovana v tekutych médiich pomoci bioreaktoru Biosan, kde byl
kontinudlné métfen narast bakterii pfi rdznych teplotach (rustové kiivky) a byl také sledovan
narust bakterii s pfidavkem bakteriofagl. Dalsi testy byly provadény na pevnych agarovych
pudach, kde byl vizualné sledovan nartst bakterii a porovnan s naristem bakterii inhibovanym
pomoci bakteriofagli. Podobné pokusy byly také provedeny pfimo na platcich brambor.

Biological inactivation of bacteria causing potato rot

The aim of this work is to verify the effectiveness of biological crop protections products, especially the use of bacteriophages
against phytopathogenic bacteria. The target bacteria are Dickeya dianthicola and Pectobacterium carotovorum, which cause
rot of potatoes and other crops. These phytopathogens are returned to the circulation and contaminate other crops by being
returned to the field by washing water and clay, so this materials need to be treated to prevent the circulation of infection. The
efficacy of bacteriophages was tested in liquid media using a Biosan bioreactor, where the growth of bacteria was continously
measured at different temperatures (growth curves) and the growth of bacteria with the addition of bacteriophages was also
monitored. Other assays were performed on solid agar media, where the growth of bacteria was visually monitored and
comapred with the growth of bacteria inhibited by bacteriophages. Similar experiments were also performed directly on potato
slices.

P3 Tolerance potravinaisky nezadoucich bakterii Escherichia coli a Klebsiella
pneumoniae K chloridu sodnému

Svirdkova E, Leova H. T.

Ustav konzervace potravin, VSCHT Praha

Zakladnim ptedpokladem moderni primyslové vyroby potravin jsou zdravotné bezpecné a
jakostni vyrobky. Za sniZenou bezpecnosti a kvalitou vyrobkil Casto stoji bakterie Celedi
Enterobacteriaceae, konkrétné bakterie druh Escherichia coli a Klebsiella pneumoniae,
vykazujici rtiznou toleranci k chloridu sodnému. Cilem této prace je zjistit toleranci
potravinaisky nezadoucich bakterii E. coli a K. pneumoniae k chloridu sodnému, s vyuzitim
spektrofotometrické metody, realizované na laboratornim bioreaktoru.

Pro experimenty bylo pouzito 8 bakterialnich kment: E. coli (CCM 7395, LEV 682/17, LEV
687/17, LEV 1456/17) a K. pneumoniae (CCM 8853, LEV 700/17, LEV 1009/17, LEV
1022/17). Kmeny byly podrobeny toleranci k NaCl o nasledujicich koncentracich (0; 5,0; 6,0;
7,0; 8,0; 9,0; 10,0; 20,0 % hm.). K experimentiim byla pouzita spektrofotometrickd metoda
(2600) v realném case, realizovand na laboratornim bioreaktoru RTS-8 (BioSan, LVA)
pracujiciho v médu kontinualné michaného objemu bakteridlnich suspenzi. Suspenze bakterii
byly kultivovany v Trypton so6jovém bujonu, pii teplot¢ 37 °C, po dobu az 96 h.
Na zéklad¢ vysledkli bylo zjisténo, ze kmeny E. coli tolerovaly piitomnost NaCl az do
koncentrace 6,0 % hm. (slaby rist, +) s tim, Ze pfi vysSich koncentracich jiz nerostly (Zadny
rust, —). Kmeny K. pneumoniae byly schopny tolerovat NaCl az do koncentrace 9,0 % hm.
(slaby rist, +) s tim, Ze pfi vysSich koncentracich jiz nerostly (Zadny rast, —). Bylo konstatovano,
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ze testované kmeny K. pneumoniae byly pro své halotolerantni vlastnosti zjistény vice
rizikovymi, nez testované kmeny E. coli. Vysledky této prace mohou byt vyuzity
v potravinaiském pramyslu, zejména masném, konzervarenském a mlékarenském, pii
zvySovani zdravotni bezpecnosti a kvality potravinovych surovin a vyrobki, cestou ucinné
eliminace halotolerantnich bakterii E. coli a K. pneumoniae.

Tolerance of food undesirable bacteria Escherichia coli and Klebsiella pneumoniae to sodium chloride

The basic assumption for modern industrial food production are health-safe and quality products. The reduced safety and quality
of the products are often due to bacteria of the family Enterobacteriaceae, in particular bacteria of the species Escherichia coli
and Klebsiella pneumoniae, which show different tolerance to sodium chloride. The aim of this work is to determine the
tolerance of food undesirable bacteria E. coli and K. pneumoniae to sodium chloride, using a spectrophotometric method,
realized on a laboratory bioreactor. Eight bacterial strains were used for the experiments: E. coli (CCM 7395, LEV 682/17,
LEV 687/17, LEV 1456/17) and K. pneumoniae (CCM 8853, LEV 700/17, LEV 1009/17, LEV 1022/17). The strains were
subjected to NaCl at following concentrations (0; 5.0; 6.0; 7.0; 8.0; 9.0; 10.0; 20.0 wt. %). The real-time spectrophotometric
method (1600), realized on the laboratory bioreactor RTS-8 (BioSan, LVA) operating in the mode of continuously stirred
volume of bacterial suspensions, was used for experiments. The bacterial suspensions were cultivated in Trypton soy broth, at
temperature 37°C, for up to 96 h. Based on the results, it was found that E. coli strains tolerated the presence of NaCl up to the
concentration of 6.0 wt. % (weak growth, +) with the fact that at higher concentrations they no longer grew (no growth, —-). K.
pneumoniae strains were able to tolerate NaCl up to the concentration of 9.0 wt. % (weak growth, +) with the fact that at higher
concentrations they no longer grew (no growth, —). It was submit that the tested strains of K. pneumoniae were found to be
more risky than the tested strains of E. coli due to their halotolerant properties. The results of this work can be used in the food
industry, especially in meat, canning and dairy industries, when increasing health safety and quality of food raw materials and
products, through the effective elimination of halotolerant bacteria E. coli and K. pneumoniae.

Sekce B NaCl

P4 Vliv obsahu NaCl na rist mikroorganismii v potravinach

Svihlikova A., Horsakova L., Pohunek V., Betio F., Sevéik R.

Ustav konzervace potravin, VSCHT Praha

Zakladnimi vyZivovymi pozadavky mikroorganismil je dostupnost vody, zdroje energie, zdroje
dusiku, dostupnost mineralnich latek, vitamind a s nimi spojenych rtstovych faktort. Sil
snizuje aktivitu vody, ma vliv na dobu trvanlivosti a ma antimikrobialni vlastnosti. Dochazi k
dehydrataci a smrStovani bakteridlnich bun€k v hypertonickém prostiedi. Mnozstvi NaCl je
jednim z faktorti trvanlivosti potravin. Cilem prace bylo porovnat vliv NaCl na rdst niZe
uvedenych mikroorganismti. Pro ucely experimentu byly vybrany =zastupci ruznych
morfologickych skupin bakterii. Posuzoval se vliv NaCl na Gram pozitivni koky (Streptococcus
thermophilus), Gram pozitivni tyCinky (Listeria inoccua), Gram negativni (Escherichia coli
O157:H7 nepatogenni, Pseudomonas fluorescens). K posouzeni vlivu teploty na rist
mikroorganisml byly vyuzity jednotlivé ristové kiivky mikroorganismi. Sledovdna byla
pfedevS§im lag-fdze, konkrétné jeji zména za rtiznych podminek nastavenych tak, aby
simulovaly bé&zné potravindiské vyrobky. Samotné meéfeni bylo provedeno pomoci
laboratorniho kontinuélniho bioreaktoru RTS-8.

Influence of NaCl content on the growth of microorganisms in food

The basic nutritional requirements of microorganisms are the availability of water, energy sources, nitrogen sources, the
availability of minerals, vitamins and related growth factors. Salt reducees water aktivity, affects shelf life and has antimicrobial
properties. Bacterial cells dehydrate and contract in a hypertonic environment. The amount of NaCl is one of the factors of
food shelf life. The aim of this work was to compare the effect of NaCl on the growth of the following microorganisms
mentioned below.Representatives of different morphological groups of bacteria were selected for the purpuses of the
experiment. The effect of NaCl on Gram positive cocci (Streptococcus thermophilus), Gram positive rods (Listeria inoccua),
Gram negative (Escherichia coli O157:H7 non-pathogenic, Pseudomonas fluorescens) was assesssed. Individual growth curves
of microorganisms were used to assess the effect of temperature on the growth of microorganisms. Mainly, the lag phase was
monitored, specifically its change under various conditions set to simulate common food products. The measurement was
performer using a laboratory continuous bioreactor RTS-8.
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PS5 Nenapadné zdroje sodiku v dennim pfijmu potravy
Bednar J.
Ustav hygieny a technologie potravin Zivo¢i§ného ptivodu a gastronomie, VFHE Brno

Cilem této studie bylo zaméfit se na obsah sodiku v potravinach, které mohou mit necekan¢
vysoky obsah. Jednalo se hlavné o ptilohy hlavnich jidel, jako jsou brambory, téstoviny, ryze
a knedliky. Dale se tato prace zabyvala konzumaci polévek a souvisejicich mnozstvi sodiku,
které jsou pfijimany v jedné porci. Vysledky jsou porovnavany s doporucenou denni davkou
sodiku dle WHO. Vzorky byly analyzovany piimou potenciometrii za pouziti iontove selektivni
sodikové elektrody. Tato metoda zalozend na detekci tohoto iontu je vhodnégjsi pro analyzu
sodiku, protoze sodik se do potravin dostava v jinych formach nez v kuchynské soli, jako je
glutamat sodny. A tato metoda ho dokaze zachytit ve vSech jeho podobéach.

Surprisingly large sources of sodium in the daily diet intake

The aim of this study was to focus on the sodium content in foods, which often do not realize its high contents. It was mainly
the normal type of supplement potatoes, pasta, rice, and leavened dumpling. Further on this work dealt with the consume of
soups and the related amounts of sodium, which are accepted in one portion.The results are compared with the recommended
daily sodium intake according to WHO. Samples were analyzed by direct potenciometry using an ion-selective sodium
electrode. This method, based on the detection of this ion is more suitable for analysis of sodium, because sodium is given to
food in other forms than table salt, such as monosodium glutamate. And this method can capture it in all its forms.

P6 Obsah soli v lahtidkarskych vyrobcich

Rysova J.
Vyzkumny ustav potravinarsky Praha

Sl kuchynska je nejb€znéjsi piisada k dochucovani potravin a ma vyznamny vliv na
technologii vyroby potravin. Pfivod soli/sodiku potravou je pro ¢lov€ka nezbytny, ale souc¢asna
konzumace soli v Ceské republice témé&f 14 g na osobu a den vysoce piekraduje davku soli
doporuc¢enou WHO (5 g/den). Vedle peciva, syrti a masnych vyrobki jsou to praveé lahtdkaiske
vyrobky, které obsahuji zna¢né mnoZstvi soli. Bylo analyzovano celkem 10 druhii oblozenych
chlebickii od riznych vyrobceil predstavujicich prifez sortimentem na trhu, dale 12 vzorkl
uzenych a marinovanych rybich vyrobkt a dalSich 9 vzorkti nakladanych oliv, zeleniny i dal§iho
zboZzi. Nejvyssi obsah soli byl nalezen ve vzorcich oliv a nékterych rybich vyrobki (4,9 %,
resp. 2 %). Obsah soli v chlebiccich se lisil podle pouzité oblohy. Kaviar, uzenina nebo syr
vyrazné zvySily celkovy obsah soli ve vzorcich chlebickli. Obsah soli v chlebiccich se
pohyboval v rozmezi 0,7-2,28 %. Vysledky naznacuji, ze lahiidky se mohou pii Casté
konzumaci vyznamné podilet na vysokém dennim piijmu soli.

The salt content in delicatessen products

Salt is the most common ingredient in food flavoring and has a significant impact on food technology. The supply of salt /
sodium through food is essential for humans, but the current consumption of salt in the Czech Republic is almost 14 g per
person per day. This salt intake highly exceeds the dose of salt recommended by the WHO (5 g / day). In addition to bread,
cheese and meat products, there are delicatessen products that contain a significant amount of salt. A total of 10 types of
sandwiches from various manufacturers representing a variety of the assortment on the market were analyzed, as well as 12
samples of smoked and marinated fish products and another 9 samples of pickled olives, vegetables and other products. The
highest salt content was found in samples of olives and some fishery products (4.9% and 2%, respectively). The salt content of
the sandwiches varied according to the garnish used. Caviar, sausage or some cheese significantly increased the total salt
content in sandwich samples. The salt content in the sandwiches ranged from 0.7-2.28%. The results suggest that delicatessen
with frequent consumption.may contribute significantly to the high daily salt intake.
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Sekce C Mléko

P7 Aplikace plynové chromatografie pro zhodnoceni vlivu sniZeného obsahu soli
v syrech na profil tékavych latek

Grégrova A. (1), Fiantokova T. (1), Kruzik V. (1), Treslova S. (2), Némec¢kova L. (2), Cizkova
H. (1), Rajchl A. (1)

(1) Ustav konzervace potravin VSCHT Praha;
(2) Vyzkumny tstav mlékarensky s.r.o., Praha

Tato studie je zaméfena na kritické zhodnoceni vlivu snizeného obsahu soli a zplsobu
zpracovani na zmeény profild a zastoupeni tékavych latek u reformulovanych mlécnych
vyrobki, tj. poloprovozné vyrobenych zrajicich syrt. Bylo pfedpokladano, ze u vzorkil syr
(slozeni: mléko, mlékarska kultura CCDM 1, chlorid vépenaty a sytidlo) s riznou dobou zrani
a soleni budou odlisné profily tékavych latek a obsahy soli. Stl byla u vzorki stanovena
metodou atomové absorpcni spektrometrie (AAS). Metodou mikroextrakce na tuhou fazi
(SPME) ve spojeni s plynovou chromatografii a hmotnostnim detektorem (GC/MS) byly
stanoveny profily té¢kavych sloucenin. Tyto latky byly identifikovany na zékladé srovnani
spekter s NIST knihovnou hmotnostnich spekter a pomoci Kovatsovych reten¢nich indext (RI)
a kvantifikovany na zaklad¢ ploch pika. Jak bylo o¢ekavano, ¢im delsi byla doba soleni, tim
vy$si byl stanoven obsah soli ve findlnim vyrobku. Na zaklad¢ stanovenych profila t€kavych
latek byl potvrzen vliv doby zréni, tj. s del§i dobou zrani byl dosazen bohatsi profil t¢kavych
latek, avSak cas setrvani syri v solné lazni vyznamny vliv nemél.

The use of gas chromatography in the evaluation of reduced salt cheeses effect on the profile of volatile substances
This study is focused on critical evaluation of reduced salt content effect and processing way on changes in profiles and
representation of volatile substances in reformulated dairy products, ie pilot-made aged cheeses. It was assumed that cheese
samples (composition: milk, CCDM 1 dairy microorganisms, calcium chloride and rennet) with different ripening and salting
periods would have different volatile compounds profiles and salt contents. Salt of the samples was determined by atomic
absorption spectrometry (AAS). Volatile compounds profiles were determined by solid phase microextraction (SPME)
followed by gas chromatography-mass spectrometry (GC/MS). These substances were identified by comparing spectra with
the NIST Mass Spectral Library and by using Kovats retention indices (RI) and quantified by peak area. As expected, the longer
the salting time, the higher the salt content in final product was determined. Based on the determined profiles of volatile
substances, influence of the ripening time was confirmed, ie with a longer ripening time a richer profile of volatile substances
was reached, but time keeping cheeses in a salt brine had no significant effect.

P8 Adherence kmenu Streptococcus thermophilus a Lactobacillus delbrueckii subsp.
bulgaricus s pridavkem jednobunécnych Fas a sinic.

Mrvikova 1. (1,2), Medové K. (1), Doskoc¢il L. (2), Branyik T. (3), Kronusova O. (4),
Krausova G. (1)

(1) Oddéleni technologii a mikrobiologie, Vyzkumny ustav mlékarensky s. r. o. Praha;
(2) Katedra mikrobiologie, vyzivy a dietetiky CZU v Praze;

(3) Ustav biotechnologie, VSCHT Praha,

(4) EcoFuel Laboratories s.r.o., Praha

V dnesni dobé, kdy jsou kladeny stale vétsi pozadavky na kvalitu potravin a zaroven jejich
dlouhodob¢é uchovani, se dostdvaji do poptedi i mnohdy opomijené metody, jako napf.
lyofilizace ¢i fermentace. Fermentace je proces, pii kterém dochazi za ucasti mikroorganismit
k preméné organickych latek, nejcastéji sacharidii, na latky energeticky chudsi. Diky tomuto
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procesu se potravina stava lépe stravitelnou a zaroven je obohacena o zdravi prospésné
mikroorganismy a jejich metabolity. Velkou ¢ést fermentovanych vyrobki tvoii fermentované
mlécné vyrobky. Ty jsou mezi konzumenty velmi oblibené. Na trhu se vyskytuji jak ,,tradi¢ni*
fermentované mlécné produkty, jako jsou jogurty ¢i kysané mlécné népoje, ale také ty méné
bézné, obohacené o slozky podporujici jejich zdravotni benefity. Nejcastéji se vyskytujicimi
bakteridlnimi kulturami ve fermentovanych mlécnych vyrobcich jsou kmeny rodu
Lactobacillus, Lactococcus, Bifidobacterium i Streptococcus. Jejich prokazatelny probioticky
ucinek a stabilitu mizeme podpofit celou fadou prebiotik. Za jedny z potencionélnich zdrojt
prebiotickych latek mizeme povazovat jednobunécné fasy a sinice, které jsou povazovany za
vyznamny zdroj nejen zdravi prospéSnych latek (vitaminl a minerdll), ale také bilkovin
a nenasycenych mastnych kyselin. Na trhu jsou dnes nejdostupné;jsi fasy rodu Chlorella ¢i
sinice Spirulina. Ty jsou konzumovany Sirokou vefejnosti predevsim ve forme praski, tablet,
nebo jako pfidavky v potravindch. Za tcelem vyvoje novych typt fermentovanych mléénych
vyrobki s ptfidavkem chlorelly a spiruliny byla sledovéna jejich interakce s jogurtovymi
kulturami. Byl testovan vliv pfidavku jednobunécnych tas a sinic chlorelly a spiruliny na
schopnost adherence kment Streptococcus thermophilus a Lactobacillus delbrueckii subsp.
bulgaricus na bunéény model simulujici stfevni epitel in vitro, za pouZiti bunéénych linii Caco-
2 a HT29. Byly pouzity ¢tyii druhy laboratorné vykultivované biomasy — Chlorella vulgaris
G11 s nizkym obsahem chlorofylu a vysokym obsahem karotenoidii, heterotrofni kmen
Chlorella vulgaris H14 kultivovana ve fermentoru s obsahem glukozy, Chlorella vulgaris AUT
s vysokym obsahem chlorofylu kultivovand autotrofné na venkovnich ploSinidch a sinice
Sprirulina maxima, kterd byla kultivovana autotrofné. Experiment probihal na 24—jamkové
desticce s bunéénymi liniemi, které byly kultivovany 14 dni. Byla k nim ptiddna suspenze
pouzitych probiotickych kmenii a vzorky biomasy jednobunéénych tas a sinic ve finalni
koncentraci 2,5 a 5 mg/ml. Po kultivaci byly odstranény neadherované bakterie a pocty bakterii
nasledné analyzovany plotnovou metodou. Ptidavek vSech druhii jednobunécnych fas a sinic
v obou koncentracich vykazoval statisticky vyznamny (p < 0,05) pozitivni vliv na adherenci
kmene S. thermophilus na bunécné linii Caco-2. U linie HT29 byl pozorovan statisticky
vyznamny pozitivni vliv na adherenci kmene S. thermophilus u tasy C. vulgaris H14 a C.
vulgaris AUT. Adherence kmene L. delbrueckii subsp. bulgaricus nebyla ptidavkem fas C.
vulgaris H14 a C. vulgaris AUT ovlivnéna na zadné z bunécnych linii a ptidavkem fasy C.
vulgaris G11 byla jeho adherence ovlivnéna pouze pii koncentraci 2,5 mg/ml na bunécné linii
HT29. Statisticky vyznamny pozitivni vliv na adherenci byl zaznamenan u pifidavku sinice S.
maxima v koncentraci 2,5 mg/ml u obou bunéénych linii a v koncentraci 5 mg/ml na bunécné
linii Caco-2. Vysledky naznacuji, ze jak C. vulgaris, tak S. maxima mohou ovliviiovat
bakteridlni adherenci.

Adherence of genus Streptococcus thermophilus and Lactobacillus delbrueckii subsp. bulgaricus with the addition of
single microalgae and cyanobacteria

Nowadays, when there are ever-increasing demands on the quality of food and at the same time their long-term storage, often
neglected methods, such as lyophilization or fermentation, are coming to the fore. Fermentation is a process in which organic
substances, most often carbohydrates, are converted into energy-poor substances with the participation of microorganisms.
Thanks to this process, food becomes more digestible and at the same time is enriched with healthy microorganisms and their
metabolites. A large part of fermented products are fermented dairy products. These are very popular among consumers. There
are both "traditional" fermented dairy products on the market, such as yoghurts or sour milk drinks, but also less common ones,
enriched with ingredients that increase their health benefits. The most common bacterial cultures in fermented dairy products
are strains of the genus Lactobacillus, Lactococcus, Bifidobacterium or Streptococcus. Their demonstrable probiotic effect and
stability can be supported by a number of prebiotics. One of the potential sources of prebiotic substances can be considered
microalgae and cyanobacteria, which are considered an important source not only of health-promoting substances (vitamins
and minerals), but also of proteins and unsaturated fatty acids. Chlorella and Spirulina algae are the most available algae on
the market today. These are consumed by the general public mainly in the form of powders, tablets, or as food additives.
To develop new types of fermented dairy products, especially yoghurts, with the addition of chlorella and spirulina, their
interaction with lactic acid bacteria was tested recently. In previous experiments, the effect of single-cell algae and
cyanobacteria on the growth and viability of Streptococcus thermophilus and Lactobacillus delbrueckii subsp. bulgaricus was
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tested. In this study, the impact of chlorella and spirulina on the adherence ability of the above strains to a tissue model
stimulating intestinal epithelium in vitro was tested using Caco-2 and HT29 cell lines. We used four Chlorella vulgaris species
obtained by laboratory cultivation process. Chlorella vulgaris G11 with low chlorophyll content and high carotenoid content;
Chlorella vulgaris H14 cultivated heterotrophically on glucose in a bioreactor, Chlorella vulgaris AUT with high chlorophyll
content grown autotrophically in outdoor thin-layer photobioreactors and Spirulina maxima — cyanobacteria cultivated
autotrophically. All biomass samples were diluted to concentrations 2,5 and 5 mg/ml and used for testing. The experiment was
performed on a 24-well plate with cell lines. The adherence ability of each strain to the intestinal epithelium was assessed after
removing non-adherent cells by plate count method. The addition of all microalgae species in both concentrations showed a
statistically significant positive effect on the adherence of the genus S. thermophilus to the Caco-2 cell line. A statistically
significant positive effect was also observed on the HT29 cell line while C. vulgaris H14 and C. vulgaris AUT were added.
The adherence of L. delbrueckii subsp. bulgaricus onto any of the cell lines was not influenced by the addition of C. vulgaris
G11, C. vulgaris H14 and C. vulgaris AUT, while adding C. vulgaris G11 had an effect only at concentration of 2,5mg/ml on
the HT29 cell line. A statistically significant positive effect on the adherence of this bacterial strain to both cell lines was
observed when S. maxima was added in the concentration of 2,5 mg/ml as well as 5 mg/ml to Caco-2. The results showed that
the adherence of tested strains could be affected by the addition of Chlorella and Spirulina.

P9 Analyza senzoricky aktivnich latek parenych syra s vyuZitim metody
SPME/GC/MS/O

Hankova M. (1), Némeckova 1. (2), Treslova S. (2), Cizkova H. (1)

(1) Ustav konzervace potravin, VSCHT Praha
(2) Vyzkumny ustav mlékarensky s.r.o., Praha

Tékavé a senzoricky aktivni latky mohou poskytnout objektivni informaci o zdroji nezadoucich
chemickych a mikrobiologickych zmén mléénych vyrobkl. Cilem prace bylo porovnat profil
tékavych latek a predikovat smyslové vady 16 vzorki pafenych syrit odebranych z vyrobniho
zdvodu a analyzovanych na konci doby trvanlivosti. Vzorky byly ziskdny ze dvou
odbért a analyzovany pomoci plynové chromatografie s hmotnostnim detektorem ve spojeni
s olfaktometrem, zaroven byl proveden jejich mikrobiologicky rozbor (sledovany byly pocty
koliformnich a psychrotrofnich bakterii, E. coli, kvasinek a plisni). Z kazdého odbéru byl
nasledné vybran vzorek s nejbohatSim spektrem tékavych latek (pafené syrové ty€inky
a mozzarella classic bez nalevu) a pomoci Sesti hodnotitell byl podroben olfaktometrické
analyze metodou detekce frekvence. Touto technikou bylo zjisténo, Ze k celkové viini pafené¢ho
syru nejvice piispival acetoin (NIF 1) popisovan deskriptory: mlé¢na, uméla a sladka. U vzorku
mozzarelly byla nejvyraznéjsi kyselina hexanova (NIF 0,83) popisovana jako ovocna a Stiplava.
Dale k viini nejvice pfispivaly ketony 2-butanon, 2,3-butandion (NIF 0,67) a methoxyfenyl
oxim (NIF 0,67).

Analysis of sensory active substances of stretch-curd cheeses using SPME/GC/MS/O method

Volatile and sensory active substances can provide objective information on the sources of ongoing chemical and
microbiological changes in dairy products. The aim of the work was to compare the profile of volatile substances and to predict
sensory defects of 16 samples of stretch-curd cheeses selected from the production plant and analyzed at the end of the shelf
life. Samples were obtained in two batches and analyzed by gas chromatography with a mass detector coupled with an
olfactometer, at the same time their microbiological analysis was performed (numbers of coliform and psychrotrophic bacteria,
E. Coli, yeasts and moulds were monitored). A sample with the richest spectrum of volatile substances (cheese sticks and
mozzarella classic without brine) was then selected from each batch and subjected to olfactometric analysis by detection
frequency using six evaluators. With this technique, acetoin (NIF 1), described as milky, plastic and sweet, contributed the
most to the overall aroma of cheese sticks. In the mozzarella sample, the most prominent substance was hexanoic acid (NIF
0.83) described as fruity and pungent. Ketones 2-butanone, 2,3-butanedione (NIF 0.67) and methoxyphenyl oxime (NIF 0.67)
were the next prominent compounds contributing to the odor the most.
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P10 Zastoupeni syrovatkovych proteini v mléce zpracovaném ESL technologii

%

Skrankové Z., Bartdkova K., Borkovcova I., Skockova A., Pospisil J., DluhoSova S., Vorlova L.

Ustav  hygieny a technologie potravin Zzivo¢iSného pivodu a  gastronomie,
Veterinarni univerzita Brno

Studie se zabyva zménou obsahu syrovatkovych bilkovin v zavislosti na zptsobu tepelného
oSetieni mléka. Vedle vzorki syrového a pasterovaného mléka byla analyzovana mléka tepelné
osetfend Setrnéjsi technologii ESL (extended shelf life), kterd zachovava u mléka ptivodni
senzorické vlastnosti. Syrovatkové bilkoviny byly stanoveny pomoci vysokoucinné kapalinové
chromatografie na reverzni fazi s PDA detekci. Jednotlivé vzorky mléka (celkem 21) byly
odebirany v letni sezéné z mlékarny v Ceské republice. Stanovené primérné mnozstvi
v syrovém mléce Cinilo 1 121 + 55 mg/l a-laktalbuminu (a-LA) a 4 028 + 200 mg/l
B-laktoglobulinu (b-LG), v pasterovaném mléce 1 141 + 45 mg/l a-LA a4 063 + 242 mg/l B-LG
a v mléce zpracovaném ESL technologii 1 033 + 30 mg/l a-LA a 2 808 + 135 mg/l B-LG.
Z uvedenych hodnot vyplyva, Ze vlivem pasterace mléka nedochdzi k vyznamnému ovlivnéni
obsahu syrovatkovych proteini (rozdily mezi vysledky nejsou statisticky vyznamné, p > 0,05),
zatimco vlivem oSetfeni mléka technologii ESL dochazi k poklesu koncentrace a-laktalbuminu
i B-laktoglobulinu, a to v obou pfipadech statisticky vysoce vyznamné (p < 0,01).

Representation of whey proteins in milk processed by ESL technology

The study focuses on change of whey protein content depending on the method of heattreatment of milk. Raw, pasteurized
milk and milk treated by ESL(extended shelf life) technology were chosen for the study. The amount of whey protein in sample
of milk was determined by ultra high performance liquid chromatography with PDA detection. The individual samples of milk
(overall 21) were taken in the summer season from one dairy in the Czech Republic. The average measured values were 1 121
+ 55 mg/l of a-lactalbumin (a-LA) and 4 028 + 200 mg/1 of B-lactoglobulin (b-LG) in raw milk, 1 141 + 45 mg/l of a-LA and
4 063 + 242 mg/l of B-LG in pasteurized milk and 1 033 = 30 mg/l of a-LA and 2 808 + 135 mg/l of B-LG in milk treated by
ESL technology. These results show that the pasteurization of milk does not significantly affect the whey protein content
(differences between the results are not statistically significant, p > 0,05), while the ESL treatment method decreases the
concentration of both a-lactalbumin and B-lactoglobulin statistically highly significantly (p < 0,01).

P11 Vyuziti kyselé syrovatky k potravinaiskym a nepotravinarskym uceliim

Elich O., Drbohlav J., Borkova M., Peroutkova J., Salakova A.

Vyzkumny ustav mlékarensky s.r.o., Praha

Tento ptispévek je informaci o zkouméni novych moznosti vyuziti syrovatky pro potravinaiské
1 nepotravinaiské ucely. Je informaci o vysledcich projektii podporovanych Narodni agenturou
pro zemedélsky vyzkum ukonceného projektu ¢islo QJ1510341 s ndzvem ,,Nové technologické
postupy s vyuzitim membranovych procesti poskytujici nové potravindiské produkty se
zlepSenymi nutri¢nimi a uzivatelskymi vlastnostmi* a o pocate¢nich vysledcich probihajiciho
projektu ¢islo QK 1910392 ,,Ekologicky Setrné materidly pro intenzifikaci rostlinné vyroby
s piidoochrannymi vlastnostmi na bazi obnovitelnych zdroji*“. Vysledky ukonéeného projektu
jsou zamétfeny na vyuziti kyselé syrovatky k zefektivnéni vyroby tvaroht.. Ultrafiltraci
syrovatky z termotvarohu lze ziskat retentat o suSiné a obsahu bilkovin blizkych su$iné
odtu¢néného mléka. Tento retentdt 1ze pouzit ke smiseni s mlékem v poméru blizkém 90 %
odtu¢néného mléka a 10 % retentatu a tuto smés pouzit k vyrob€ termotvarohu, ¢imz jsou
vyuzity veskeré bilkoviny mléka pro vyrobu termotvarohu. Totozna smésnd surovina byla
pouzita pro vyrobu jogurtu. Ziskany termotvaroh a jogurt s vyuzitim retentatu poskytl
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srovnatelné senzorické vlastnosti jako kontrolni termotvaroh a jogurt a soucasné pfiinesl
i ekonomické uspory. Novy projekt je zaméien na vyuziti kyselé syrovatky k ptipravé — vyrobe
hydrogelti pro padoochranné ucely. Kysela syrovatka, permeat z ultrafiltrace syrovatky
a koncentrat z elektrodialyzy syrovatky jako obtizn¢ ekonomicky vyuzitelné vedlejsi produkty
— odpadni latky, byly analyzovany a vznikla idea, ze by bylo mozné je pouzit pro vyrobu
hydrogelt, které budou v piidavku v péstebnim substratu nejen schopné vazat a uvoliiovat vodu
pro rostliny, ale nést, vazat a uvolilovat pfidané ziviny a ziviny — mineralni latky obsazené
v pouzitych odpadnich latkach. V naSich pokusech jsme se zaméfili na ptipravu hydrogeld,
vzniklych vazanim odpadnich mlékarenskych produkt karboxymetylcelul6zou, zesitovanych
vhodnym c¢inidlem kyselinou citronovou a mocovinou. Tyto hydrogely byly také smiseny
s relativné inertnim materidlem napf. drcenou slamou, raSelinou. Vzniklé produkty mayji
schopnost opakovan¢ vazat a uvolnovat vodu. Jsou ptidavany do péstebniho substratu rostlin
s cilem zuSlechténi péstebniho substratu a zlepseni rostlinné produkce.

Use of acid whey for food and non-food purposes

This paper is information on exploring new possibilities of using whey for food and non-food purposes. It is information about
the results of projects supported by the National Agency for Agricultural Research of the completed project number QJ1510341
entitled "New technological processes using membrane processes providing new food products with improved nutritional and
user properties" and the current results of the ongoing project number QK 1910392 "Environmentally friendly soil conservation
materials for the crop production intensification based on renewable resource “. The results of the completed project are focused
on the use of acid whey for the effective production of fresh cheese. By ultrafiltration of whey from thermocurd, it is possible
to obtain a retentate with dry matter and protein content close to the dry matter of skimmed milk. This retentate can be used to
mix with milk in a ratio close to 90 % skim milk and 10 % retentate, and this mixture can be used to make thermocurd, thereby
utilizing all milk proteins to produce thermocurd. The same mixed raw material was used for the production of yoghurt. The
obtained thermocurd and yoghurt using retentate provided comparable sensory properties as the control thermocurd and yoghurt
and at the same time brought economic savings. The new project is focused on the use of acid whey for the preparation -
production of hydrogels for soil protection purposes. Acid whey, permeate from whey ultrafiltration and whey electrodialysis
concentrate as economically difficult to use by-products - wastes that were analysed and the idea came from it that they could
be used for the production of hydrogels, which in addition in the soil will not only be able to bind and release water for plants,
but carry, bind and release added nutrients and nutrients - minerals contained in the used waste materials. In our experiments
we focused on the preparation of hydrogels, formed by binding waste dairy products with carboxymethylcellulose, crosslinked
with a suitable agent citric acid, urea. These hydrogels have also been mixed with a relatively inert material, such as crushed
straw, peat. The resulting products have the ability to cyclically bind and release water. They are added to the growing medium
for plants in order to improve the soil for plants and improve plant production.

Sekce D Maso

vrwe

P12 Hodnoceni pric¢iny horknuti jater a vyrobkii z jater

Bauer J., Befio F., Pohtinek V., Sevéik R.

Ustav konzervace potravin, VSCHT Praha

Jatra hospodatskych zvitat jsou velmi cenénou surovinou, kterd je zdkladem celé fady masnych
vyrobkil, mezi které patii jatrové pastiky, jaternice, jatrové syry, poptipad¢ jatrové salamy. Tyto
vyrobky jsou ¢asto vnimany spotiebiteli negativng, pfedev§im ze senzorického hlediska, a to
kvili hotké chuti téchto vyrobkl, kterd se zmociiuje vysSimi teplotami pii pasteracnich
a pfedevsim sterilacnich zdhtfevech. Mezi faktory zplsobujici hotkou chut jater a vyrobki
z jater patii reakce neenzymového hnédnuti, proteolyza, oxidace mastnych kyselin a cela fada
dalSich reakci. V ramci této experimentdlni prace bylo vyzkouSeno maskovani hotké chuti
u jatrovych pastik pomoci soli, disacharidu trehalosy a komeréniho ptipravku s naslednym
senzorickym vyhodnocenim ucinnosti vybranych latek. Z moznych faktort, které zpisobuji
hotknuti jater, se tato prace zaméfila na obsah glykogenu, ktery by mél byt hlavnim faktorem
zpisobujicim hotkou chut’ jater a vyrobkl z jater.
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Evaluation of the cause of bitterness of the liver and liver products

Livestock livers are a highly valued raw material, which is the basis of a number of meat products, including liver patés,
liversausage, liver cheese, or liver salami. These products are often perceived negatively by consumers, especially from a
sensory point of view, due to the bitter taste of these products caused by higher temperatures during pasteurization and
especially sterilization. Factors cause bitter taste in liver and liver products include non-enzymatic browning reactions,
proteolysis, fatty acid oxidation, and a variety of other reactions. In this experimental work, the masking of bitter taste in liver
patés was tested using salt, trehalose disaccharide and a commercial preparation with subsequent sensory evaluation of the
effectiveness of selected substances. Among the possible factors that cause bitterness of the liver, this work focused on the
content of glycogen, which should be the main factor causing the bitter taste of liver and liver products.

P13 MoZnosti vyuziti pulzniho elektrické pole pii vyrobé masnych vyrobku

Betio F., Foitova E., Pohiinek V., Sev¢ik R.

Ustav konzervace potravin, VSCHT Praha

Pulzni elektrické pole (PEF = pulsed electric field) je relativné novéa netermalni technologie
vyuzivand v potravinafstvi zejména jako konzervaéni metoda, béhem které dochazi k aplikaci
kratkych (us) elektrickych impulsti vysokého napéti na potravinarské vyrobky umisténé mezi
dvéma elektrodami. Kromé vyuziti jako netermalni pasterace ma technologie PEF potencidlni
vyuziti 1 v dal$ich potravinafskych procesech. Zejména by se PEF mohlo vyuzivat ke zlepSeni
sdileni hmoty, které se muze vyuzit pii extrakci, suSeni a mrazeni vyrobku. Pfi zpracovani masa
a masnych vyrobkll se PEF zkouma prave diky schopnosti modifikovat strukturu membran
a zvySovat tak ptenos latek. Diky tomu mé PEF potencidlni vyuziti ke zrychleni a optimalizaci
procesu jako jsou nasolovani, nakladéni, masirovani a suSeni masa. Po ¢aste¢ném naruseni
bunécnych tkani masa dochazi ke zvySeni difizniho toku a lepSimu prichodu solici smési
a koteni. NaruSeni buné¢nych tkani ma také potencial ve vyrobé& susenych a fermentovanych
masnych vyrobkll. ZvySeni membranové permeability ma za nasledek uvolfovani vody
z bunégk, coz by mohlo vést k urychleni suSicich a zracich procesit masnych vyrobki, a tim ke
zlepSeni ekonomiky vyroby trvanlivych masnych vyrobki.

Pulsed electric field and its possibility for meat product production

Pulsed electric field (PEF) is a relatively new nonthermal technology used in the food industry for preservation, during which
high voltage short (us) impulses are applied to food products placed between two electrodes. In addition to its use as a
nonthermal pasteurization, PEF technology has potential use in other food processes. PEF could be used for mass transfer,
improving extraction, drying, and freezing of products. In meat and meat products processing, PEF is studied precisely due to
its ability to modify the structure of membranes and thus increase the substance transfer. Electroporation has a potential to be
used to speed up and optimize salting, marinating, tumbling, and aging processes. The formation of electropores in cellular
tissues leads to an increase in diffusion flux (better salt and spice transfer) and has potential in the production of dried and
fermented meat products. The increase in membrane permeability results in the release of water from the cells, which could
lead to an acceleration of the drying and maturing processes of the meat products, and thus to an improvement in the economy
of the production of durable meat products.

P14 Vyuziti obrazové analyzy pro hodnoceni kvality masa a masnych vyrobki

Betio F., Cerna B., Pohiinek V., Bauer J., Sev¢ik R.

Ustav konzervace potravin, VSCHT Praha
Pod pojmem kvalita masa lze rozumét vycet jednotlivych atributl, které se dohromady podili

na produkci takového vyrobku, jenz je akceptovan konzumentem. Ke stanoveni kvality masa
a masnych vyrobkt je kromé¢ jiného bézn¢ vyuzivano vizualni hodnoceni. Vizualni hodnoceni
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je bézn¢ vyuzivano i1 samotnymi spotiebiteli ptfi vybéru produktl, jelikoz se spotiebitelé
spoléhaji na své smysly a v tomto pfipadé zejména na zrak. Problémem je vSak subjektivni
pohled kazdého ze spotiebitelii, ktery mize byt navic ovlivnén pisobenim mnoha faktord.
Analyza obrazu (OA), nazyvana také jako pocitacové vidéni (computer vision, machine vision)
je rychld, nedestruktivni, objektivni, cenové dostupna metoda, ktera se uplatiiuje v mnoha
odvétvich potravinaiského primyslu. Je zalozena na kombinaci technologii zdznamového
zatizeni (kamera) — pocitac. Dalsi zadkladni komponentou je osvétleni, jehoz spravné nastaveni
muze prispet ke zvysSeni kontrastu a zlepSeni celkové efektivity systému. Proces ziskani
findlniho obrazu zahrnuje zachyceni, zpracovani a analyzu snimku. V masném pramyslu se
vyuzivéa obrazové analyzy ve velké mite, a to k hodnoceni kvality od pocatecnich charakteristik
suroviny az po kone¢né masné produkty. Obecné¢ Ize vyuzit tuto metodu pro zhodnoceni barvy,
distribuci tukovych ¢astic ve vyrobcich (Spekacek, Gothajsky salam) a sledovat barevné zmény
vyrobki béhem skladovéani. Pro hodnoceni vstupni suroviny (jate¢né upravenych tél nebo
vybrané partie) Ize vytvorit Skalu standardd pro barvu a zastoupeni tukové tkdn¢ (mramorovani)
vepiového a hovéziho masa a nasledné jej standardizovat a kategorizovat.

Meat and meat products evaluation using image analysis

The term meat quality can be understood as a list of individual attributes that together contribute to the production of a product
that is accepted by the consumer. Among other evaluation methods, visual evaluation is commonly used to determine the
quality of meat and meat products. Visual evaluation is also commonly used by consumers themselves when choosing products,
as consumers rely on their senses and in this case especially their eyesight. The problem is the subjective view of each of the
consumers, which can also be influenced by many factors. Image analysis (also called computer vision) is a fast, nondestructive,
objective, and affordable method that is used in many sectors of the food industry. It is based on a combination of recording
device technology (camera) - computer. Another basic component is lighting, the correct setting of which can help increase
contrast and improve the overall efficiency of the system. The process of obtaining the final image involves capturing,
processing, and image analysis. Image analysis in widely used in the meat industry for evaluation quality from the initial
characteristics of the raw material to the final meat products. In general, this method can be used for colour evaluation,
distribution of fat particles in products (sausage, Gothaj salami), and monitoring of colour changes of products during storage.
For the evaluation of the input raw material (carcases or anatomical parts), a range of standards for the colour and marbling of
pork and beef can be created, and then the input material can be subsequently standardized and categorized.

P15 Filety lososa obecného (Salmo salar) uzené studenym koufem pomoci
gastronomického zarizeni Super Aladin

Buchtova H., Abdullah F. A. A., Vorlova L.

Ustav hygieny a technologie potravin Zivo¢isného piivodu a gastronomie, Fakulta veterinarni
hygieny a ekologie, Veterinarni univerzita Brno

Studie byla zaméfena na testovani jednotky Super Aladin pouzivané v gastronomii k vyvijeni
studeného koufe na cerstvé filety lososa obecného za ucelem stanoveni obsahu Cctyt
indikatorovych polycyklickych aromatickych uhlovodiki (PAH polycyclic aromatic
hydrocarbons: benzo(a)anthracen B(a)A, chrysen CHR, benzo(b)fluoranthen B(a)F,
benzo(a)pyren B(a)P), sumy PAH 4 a sledovani vlivu studeného koufe na intenzitu
proteolytickych (TVB-N total volatile basic nitrogen) a lipolytickych (FFA free fatty acids)
degradacnich procesti a oxidacnich d&t (TBARS thiobarbituric acid reactive substances)
v zavislosti na rizn¢ dlouhych dobach aplikace koute (5, 10, 15 a 20 minut). Suma PAH 4 ve
svaloviné filetu vzristala v zavislosti na délce uzeni, hodnoty dosazené po 20 minutich uzeni
byly nizké a ve srovnani s kontrolou statisticky nevyznamné (P > 0,05). U nejdéle uzenych
vzorkil se nejvyraznéji projevila bariérova ochranna funkce kiize, ve které byla koncentrace
sumy PAH 4 vyssi o 66 % a obsah B(a)A vyssi o 152 %. Krom¢ B(a)A byl ve vzorcich lososa

34



ve vétsim mnozstvi detekovan také chrysen (CH), a to zejména u vzorkl uzenych déle nez 10
minut. Ptispévek zbyvajicich dvou indikatorovych PAH: B(b)F a B(a)P k sumé PAH 4 byl
minimalni. Obsah TVB-N ve vzorcich lososa uzenych studenym koufem byl prukazné
(P <0,05) nizsi ve srovnani s kontrolnimi vzorky. Degradac¢ni lipolytické procesy probihaly
v opacném trendu. Hodnota FFA postupné nartstala v zavislosti na prodluzujici se dob¢ uzeni.
Nejnizsi intenzita lipolytickych procest (v % tuku jako kyselina olejova) byla pozorovana
u kontrolnich vzorkt (0,35 £+ 0,07), nejvyssi hodnoty FFA byly zjistény u vzorka uzenych po
dobu 20 minut (0,56 + 0,08). Rozdily mezi témito hodnotami byly vysoce prikazné (P <0,01).
Utinek antioxida¢nich slozek kouife ulpivajicich na povrchu vzorkl bdhem uzeni inhiboval
sekundarni oxidacni procesy. Statisticky vyznamné rozdily hodnot TBARS mezi kontrolou
a experimentalnimi vzorky zjistény nebyly (P > 0,05).

Atlantic salmon (Salmo salar) fillets smoked with cold smoke using the Super Aladin gastronomic facility

The study focused on testing the Super Aladin unit used in gastronomy to develop cold smoke on fresh salmon fillets to
determine the content of four indicator polycyclic aromatic hydrocarbons (PAHs): benzo(a)anthracene B(a)A, chrysene CHR,
benzo(b)fluoranthene B(a)F, benzo(a)pyrene B(a)P), sums of PAH 4 and monitoring of the effect of cold smoke on the intensity
of proteolytic (TVB-N total volatile basic nitrogen) and lipolytic (FFA free fatty acids) degradation processes and oxidation
processes (TBARS thiobarbituric acid reactive substances) depending on different application times of smoke (5, 10, 15 and
20 minutes). The sum of PAH 4 in the fillet muscle increased depending on the length of smoking, the values reached after 20
minutes of smoking were low and statistically insignificant in comparison with the control (P > 0.05). In the longest smoked
samples, the barrier protective function of the skin was most pronounced, in which the concentration of the sum of PAH 4 was
higher by 66% and the content of B(a)A was higher by 152%. In addition to B(a)A, chrysene (CH) was also detected in large
quantities in salmon samples, especially in samples smoked for more than 10 minutes. The contribution of the remaining two
indicator PAHs: B(b)F and B(a)P to the sum of PAH 4 was minimal. The TVB-N content in cold-smoked salmon samples was
significantly (P < 0.05) lower compared to control samples. Degradation lipolytic processes proceeded in the opposite trend.
The value of FFA gradually increased depending on the lengthening time of smoking. The lowest intensity of lipolytic processes
(in % fat as oleic acid) was observed in control samples (0.35 £ 0.07), the highest FFA values were found in samples smoked
for 20 minutes (0.56 + 0.08). The differences between these values were highly significant (P < 0.01). The effect of the
antioxidant components of the smoke adhering to the surface of the samples during smoking inhibited the secondary oxidation
processes. No statistically significant differences in TBARS values between control and experimental samples were found
(P> 0.05).

P16 Zmeny oxidacnej stability a senzorickej kvality méasovych vyrobkov s pridavkom
extraktu z hroznovych semien ako prirodného antioxidantu

Jurcaga L. (1), Bobko M. (1), Hasc¢ik P. (1), Bobkova A. (2), Demianova A. (2), Belej L. (2),
Krocko M. (2), Mendelova A. (3)

(1) Department of Technology and Quality of Animal Products, Slovak University of
Agriculture in Nitra,

(2) Department of Food Hygiene and Safety, Slovak University of Agriculture in Nitra,
(3) Department of Technology and Quality of Plant Products, Slovak University of
Agriculture in Nitra

Oxidécia lipidov je vyznamnou pric¢inou degradacie a zhorSenia kvality médsovych vyrobkov
poc€as manipuldcie ako aj skladovania. Tento proces je mozné odlozit’ pridanim réznych
antioxidantov do potravin. V poslednych rokoch sa v potravinarstve rozsirilo pouZzivanie
prirodnych antioxidantov, midsovy priemysel to nevynimajic. V naSej praci sme sa rozhodli
obohatit’ misovy vyrobok o vyt'azky zo zmesi semien hrozna Bluaburger a Cabernet Sauvignon
a semien hrozna Dunaj. Pri sledovani hladin malondialdehydu (MDA) pozorujeme pozitivny
vplyv pridania extraktu z hroznovych semien. Po 12 dnoch skladovania hladiny MDA
v kontrolnej skupine a experimentalnych skupinach E1 a E2 dosiahli koncentraciu 0,228; 0,198,
respektive 0,213 mg.kg-1. Pokial’ ide o senzoricki kvalitu vyrobkov, medzi skupinami sme
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nezaznamenali Statisticky vyznamné rozdiely. To znamend, ze extrakt z hroznovych jadier
modze byt pre midsovy priemysel zaujimavou volbou na spomalenie procesu oxidacie lipidov
v masovych vyrobkoch.

Changes in oxidative stability and sensory quality of meat product with grape seed extract addition as natural
antioxidant

Lipid oxidation is prominent cause of degradation and quality deterioration of meat products during handling as well as storage.
This process can be postponed by addition of various antioxidant to food. In recent years natural antioxidants became
widespread trend, meat industry not excluding. In our work we decided to enhance meat product with extracts from Bluaburger
a Cabernet Sauvignon mix seeds and Dunaj seeds. During monitoring of malondialdehyde levels we observe positive effect of
grape seed extract addition. After 12 days of storage levels of MDA in control group, experimental groups E1 and E2 reached
concentration 0,228; 0,198 and 0,213 mg.kg-1 respectively. Regarding sensory quality of products, we did not observed
statistically significant changes among groups. That means grape seed extract can be an interesting option for meat industry to
reduce lipid oxidation in their products.

Sekce E Nové zdroje a obaly
P17 Vyuziti 3D tisku p¥i vyrobé potravin — review

Bauer J.. Janoud S., Sev¢ik R.

Ustav konzervace potravin, VSCHT Praha

Rozvijejici se technologie pro potravinaisky pramysl, ktera pfedstavuje skvélou pftilezitost
k vyuziti riznorodosti vyrabénych tvari, moznosti nahrady nékterych typt potravin, vypomoci
v kulinafstvi, domaci ptipravé potravin a pokrmi a v budoucnosti i ve vyrobnich procesech je
trojrozmé&rny tisk (3DP). 3D tisk jakoZto aditivni vyrobni proces (AM proces) vyuziva nanaseni
materidlu vrstvu po vrstvé s pfedem stanovenymi parametry ke tvorb& 3D struktur. 3D tisk
pouzivé technologii po¢itacem podporovaného projektovani (tzv. CAD systém), ktery poméaha
digitalnimu zafizeni vytvaret trojrozmérné objekty bez dalSiho pfidaného nastroje. 3D tisk si jiz
nasSel uplatnéni v mnoha oborech, jako jsou naptiklad Iékarstvi, automobilové i letecké odvétvi
a mnoho dalSich. Béhem posledniho desetileti si 3D technologie tisku také naSla velkou
pozornost u vyzkumnych pracovnikli na poli potravinafstvi, jelikoz vyhody piinasejici 3D tisk
potravinam by mohl byt budoucnosti potravinaiského primyslu. Piispévek se zabyva shrnutim
informaci a praktickym vyuzitim 3D tisku pro potravinarsky pramysl, optimalizaci 3D tiskarny
k tisku potravin, technikami pouZivanymi k samostatnému 3D tisku, vyuZivanych materidlu pro
tisk a v neposledni fadé vyvojem 3D biotisku spojeného s kultivaci kmenovych bunék pro rist
,.kultivovaného masa“.

3D printing in food production — review

Evolving technology for the food industry, which represents a great opportunity to take advantage of the diversity of shapes
produced, the possibility of replacing certain types of food, help in culinary, for food preparation at home and in the future in
production processes is three dimensional printing (3DP). 3D printing as an additive manufacturing process (AM process) uses
the application of material layer by layer with predetermined parameters to create 3D structures. 3D printing uses computer-
aided design (CAD) technology to help a digital device create 3D objects without the added tool. 3D printing has already found
application in many fields, such as medicine, the automotive and aerospace industries and many others. Over the last decade,
3D printing technology has also attracted much attention from food researchers, as the benefits of 3D printing to food could be
the future of the food industry. The review deals with a summary of information and practical use of 3D printing for the food
industry, optimization of a 3D printer for food printing, techniques and materials used for 3D printing, and the development of
3D bioprinting associated with cultured meat.
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P18 Preference spotiebiteli tykajici se vyroby potravin pomoci 3D tisku

Tésikova K. (1), Jurkova L. (1), Tremlova B. (1), Buchtova H. (2), Dordevic D. (1)

(1) Ustav hygieny a technologie potravin rostlinného ptivodu, VETUNI Brno;
(2) Ustav hygieny a technologie potravin zivo¢isného ptivodu a gastronomie/Hygiena a
technologie masa, VETUNI Brno

Cilem této studie je priizkum ndzora a postoji k technologii 3D tisku potravin. 3D tisk je
automaticky vyrobni proces, ktery dokéze vytvofit hmotny objekt z virtualni piedlohy
nanasenim jednotlivych vrstev na sebe. 3D tisk nabizi Sirokou Skalu moznosti v potravinarském
pramyslu a to od realizace slozitych navrhli az po moznost dokonalého ptizptisobeni pokrmi
jedinci. Protoze se jedna o technologii, kterd prozatim neni soucasti zab&hlych vyrobnich
systémd, je nutné posoudit vnimani, potieby a obavy konzumentt. Udaje byly shromazdény
pomoci online dotazniku, ktery byl rozesladn ¢esky mluvicim respondentiim a konec¢na velikost
vzorku ¢inila N=1156. Dotaznik se skladal z n¢kolika ¢asti: sezndmeni s 3D tiskem potravin,
porozuméni 3D tisku potravin, uplatnéni 3D tisku potravin a investice do koupi 3D tiskarny.
Vysledky byly ¢astecné zhodnoceny pomoci chi-square testu. Na zakladé ziskanych vysledki
lze pozorovat, Ze velka ¢ast respondenti jiz slySela o moZnosti produkci potravin pomoci 3D
tisku (38,8 %, N = 449). Nicmén¢ pouze zanedbatelna ¢ast respondenti (1,5 %, N = 17) méla
moznost se setkat s tiSténou potravinou. VéEtSina respondentli souhlasi, Ze 3D tisténé objekty
jsou vizualné pritazlivé (64,9 %, N = 750), ale nejsou si jisti zdravotni prospésnosti. Vysledky
dotazniku pfinesly zajimavé vysledky. I kdyz se jedna o novy druh technologie potravin, dle
ziskanych poznatkti 1ze piredpokladat pozitivni preferenci budoucich konzumenti.

Consumer’s preferences towered novel food production with 3D printer

The aim of the study was to survey opinions and attitudes toward the technology of 3D food printing. 3D printing is an automatic
production process that can create a tangible object from a virtual master by applying individual layers on top of each other.
3D printing offers a wide range of possibilities in the food industry, from the implementation of complex designs to the
possibility of perfect adaptation of dishes to the individual. As this is a technology that is not yet part of well-established
production systems, it is necessary to assess the perceptions, needs and concerns of consumers. The data were collected using
an online questionnaire sent to Czech-speaking respondents and the final sample size was N = 1156. The questionnaire consisted
of several parts: acquaintance with 3D food printing, understanding of 3D food printing, application of 3D food printing and
investment in the purchase of a 3D printer. The results were partially evaluated using the chi-square test. Based on the obtained
results, it can be observed that a large part of the respondents have already heard about the possibility of food production using
3D printing (38.8 %, N = 449). However, only a negligible number of respondents (1.5 %, N = 17) had the opportunity to meet
with printed food. Most respondents agree that 3D printed objects are visually appealing (64.9 %, N = 750), but are unsure of
their health benefits. The results of the questionnaire highlighted findings that will represent in the future a real time issues.
Certainly, 3D food printing is a new type of food technology, according to the acquired knowledge, a positive preference of
future consumers can be expected.

P19 Development and storage stability of melon seed kernel spread

Antonic B., Zemancova J., Dordevic D., Tremlova B.

Department of Plant Origin Food Sciences, Faculty of Veterinary Hygiene and Ecology,
University of Veterinary Sciences, Brno

Processing of melons creates large amounts of seeds as a byproduct that are being disposed of.
In this study, a non-traditional spread was created and its stability at refrigeration and room
temperature was tested during 7 days. The experimentally produced spreads samples included
2 controls and spreads made with incorporation of 10%, 30% and 50% of grape and parsley
juices. The highest increase of measured MDA (malondialdehyde) was obtained for samples
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incorporating 50% of grape juice (from 2.57 to 4.04 pg/g). The incorporation of both juices in
samples at percentages of 30% and more positively affected total phenolic content after storage
period. The similar trend was obtained for parameter FRAP (ferric reducing ability of plasma),
but results obtained for DPPH radical inhibition did not result in some specific trend. The study
emphasized the potential of melon seed byproduct as the source of bioactive substances in the
preparation of spreads and similar products.

P20 Material z ovocnych stromii jako vyznamny zdroj fenolickych latek

Adamcova A.. Silhava K., Sirova K., gatinsky D.

Katedra analytické chemie, Farmaceutické fakulta v Hradci Kralové, Univerzita Karlova

Cilem vyzkumu je urcit spektrum fenolickych sloucenin v riznych ¢éstech (listy, kiira, pupeny
a kvéty) jabloni a hrusni. Odbér vzorkli byl proveden v bfeznu, ¢ervnu, srpnu a listopadu
v letech 2019 a 2020 pro zjiSténi méniciho se fenolického profilu béhem vegetaéniho obdobi.
Hlavni extrahované fenolické slouceniny z jabloné (floridzin, floretin, kvercetin a kyselina
chlorogenovd) a hru$né (arbutin, rutin, kyselina chlorogenova a jeji derivaty) byly analyzovany
dvéma validovanymi HPLC metodami. Pro analyzu byly pouzity analytické kolony YMC-
Triart C18 ExRS 150 x 4,6 mm % 5 um, 8 nm (jabloil) a ASCENTIS Express RP-Amide 150 x
4,6 mm x 2,7 um (hruSen). Detekce byla provedena detektorem diodového pole.
V ovocnych stromech byla zjiSténa nejvyssi koncentrace bioaktivnich slou¢enin v listi v jarnim
obdobi. V tomto obdobi byla koncentrace fenold od 164,25 mg/g - 228,85 mg/g v listech, 48,76
mg/g - 73,01 mg/g v kiite, 96,57 mg/g - 176, 45 mg/g v pupenech a 74,91 mg/g - 132,43 mg/g
v kvétech v 10 riznych kultivarech jabloni. Koncentrace fenolickych sloucenin v 10 odradach
hrusni byla 85,04 mg/g - 161,69 mg/g v listech, 15,74 mg/g - 40,49 mg/g v kife, 48,28 mg/g -
71,01 mg/g v pupenech a 45,44 mg/g - 63,43 mg/g v kvétech. Hlavnimi fenolickymi
slou¢eninami byly phloridzin (jablon€¢) a arbutin a kyselina chlorogenova (hrusné).
Material z ovocnych stromti predstavuje doposud nevyuzivany zemédélsky materidl. Je ziejmé,
Ze tento materidl je bohat& zastoupen fenolickymi latkami. Vyzkum poukazuje na moznost
znovuvyuziti tohoto materialu s uplatnénim v kosmetickém, farmaceutickém ¢1 potravinaiském
pramyslu.

Tato studie byla podporovana projekty TACR Zéta TJ02000196 a GAUK 1152120.

Fruit tree material as a rich source of phenolic compounds

The aim of presented research is to determine a spectrum of phenolic compounds in apple and pear fruit tree material, such a
leaves, bark, buds, and blossom. Sampling was performed in March, June, August, and November in the years of 2019 and
2020 to observe phenolic profile during vegetation period. The main extracted phenolic compounds from apple (phloridzin,
phloretin, quercetin, and chlorogenic acid) and pear (arbutin, rutin, chlorogenic acid and it’s derivates) tree material were
analyzed by two different validated HPLC-DAD methods. Finally, YMC-Triart C18 ExRS 150 x 4.6 mm x 5um, 8 nm (apple
tree) and ASCENTIS Express RP-Amide 150 x 4.6 mm, particle size 2.7 pm (pear tree) analytical columns were used for
analysis. Column temperature was 30 °C and injection volume was 1 pl. The separation was performed with gradient elution
at flow rate 1 ml/min. The mobile phase consisted of acetonitrile and 0.1% phosphoric acid. The detection was carried out with
diode array detector. In both type of fruit trees, the highest concentration of bioactive compounds was found in leaves in spring
season. In this season, the concentration range was from 164,25 mg/g — 228,85 mg/g in leaves, 48,76 mg/g — 73,01 mg/g in
bark, 96,57 mg/g — 176,45 mg/g in buds, and 74,91 mg/g — 132,43 mg/g in blossom in 10 different apple tree cultivars. The
concentration of phenolic compounds in 10 pear tree cultivars was 85.04 mg/g — 161.69 mg/g in leaves, 15,74 mg/g — 40,49
mg/g in bark, 48,28 mg/g — 71,01 mg/g in buds, and 45,44 mg/g — 63,43 mg/g in blossom. The main phenolic compounds were
phloridzin in apple trees, and arbutin and chlorogenic acid in pear trees. Material from fruit trees is unused agricultural material.
This finding can lead to apply fruit tree material as a renewable resources for food supplements or extracts with beneficial
effect to human health.
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P21 Autenticita a bezpe¢nost recyklovaného PET pro potravinarské pouziti

Mrlik M, Sedlackova S., Vapenka L.

Ustav konzervace potravin, VSCHT Praha

Obaly z polyethylentereftalat (PET) pouzivané v potravinarském primyslu jsou zatézi pro
zivotni prostfedi, jelikoz se jedna obvykle o vyrobky na jedno pouziti a jejich produkce
celosvétove neustale roste. Proto bude v Evropské unii od roku 2025 povinny ptidavek min.
25 % recyklované suroviny do napojovych lahvich z PET. V porovnéni s noveé vyrobenym (tzv.
panenskym) materidlem ma recyklovany PET (rPET) pro potravinaiské pouziti nékteré horsi
vlastnosti, a také je drazsi. Nabizi se tak moznost zdmény rPET za panensky PET. V soucasné
dobé neexistuje spolehliva analyticka metoda, ktera by byla schopna tyto dva druhy PET od
sebe odlisit. Proto se jevi jako vhodné pracovat na analytickém postupu, kterym by bylo mozné
rozliSit rPET a panensky PET, potencialné i stanovit zastoupeni rPET ve smési s panenskym
PET. Cilem projektu je ovefit moznosti vyuziti diive publikovanych markerti rPET: bisfenolu
A, optického zjasiiovace Uvitexu OB a antimonu. Dale pak nalezeni novych marker pro
stanoveni rPET a navrzeni hodnot koncentraci vybranych markerd, které by prokazovaly rPET.

Authenticity and safety of recycled PET for food use

Polyethylene terephthalate (PET) packaging used in the food industry is a burden on the environment, as it is usually a single-
use product and its production is constantly growing worldwide. Therefore the addition of at least 25% recycled raw materials
in PET beverage bottles will be obligatory in the European Union from 2025. Recycled PET (rPET) for food use has some
inferior properties and is also more expensive, compared to the newly produced (so-called virgin) material. This offers the
possibility of replacing rPET for virgin PET. At present, there is no reliable analytical method that is able to distinguish these
two types of PET. Therefore, it seems appropriate to work on an analytical procedure that could distinguish between rPET and
virgin PET, potentially determine the proportion of rPET in a mixture with virgin PET. The aim of the project is to verify the
possibilities of using previously published rPET markers: bisphenol A, optical brightener Uvitex OB and antimony.
Furthermore, finding new markers for the determination of rPET and proposing values of concentrations of selected markers
that would prove rPET.

P22 Hodnoceni antioxida¢ni aktivity jahod balenych v chitosanovém obalu s pridavkem
extraktu Clitoria ternatea

Janc¢ikova S., Tésikova K., Dordevic D., Antonic B., Tremlova B.

Ustav hygieny a technologie potravin rostlinného ptivodu, Veterinarni univerzita Brno,

Cilem prace je zhodnotit zmény antioxidacni aktivity Cerstvé krajenych jahod, které byly baleny
v chitosanovém obalu s piidavkem extraktu Clitoria ternatea, tzv. modrého ¢aje a dale pouze
v chitosanovém obalu bez extraktu a kontrolni vzorky bez pouziti obalu. Takto pfipravené
vzorky byly skadovany v lednici pfi teploté +4°C po dobu 7 dna. K feSeni byly pouzity metody
FRAP (ferric reducing antioxidant power), DPPH (2,2-diphenyl-1-picrylhydrazyl) a celkového
stanoveni polyfenolt (TPC), vzdy 0., 2. a 7. den skladovani. Ze ziskanych vysledkt vyplyva,
ze prti stanoveni antioxida¢ni aktivity metodou FRAP po 7 dnech skladovani byla nejvyssi
hodnota 13,62 £+ 0,18 umol Trolox/g u vzorku jahod balenych do chitosanového obalu
s ptidavkem extraktu modrého Caje, zatimco u analyz DPPH a TPC byly nejvyssi hodnoty
u vzork jahod bez obalu. Béhem skladovéani také bylo u vzorki pozorovano kolisani
antioxidacni aktivity, tedy u vétSiny vzorkid nebyl pozorovan trend sniZovani nebo zvySovani.
K tomu dochazi diky rozdilnym aktivitdim enzymt ve vzorcich. Pouziti filml predstavuje
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mozné pouziti chitosanovych oball pii baleni potravin, kdy v dalSich vyzkumech mohou byt
pouzity obaly s vyssi koncentraci extraktu modrého €aje, ktery je zdrojem antioxidacnich latek.

Evaluation of antioxidant activity of strawberries packaged in chitosan coatings with the addition of Clitoria ternatea
extract

The aim of the work was to evaluate changes in antioxidant activity of freshly sliced strawberries, that were packed in chitosan
packaging with the addition of Clitoria ternatea extract, so-called blue tea and further only in chitosan packaging without extract
and control samples without packaging. The prepared samples were stored in a refrigerator at + 4 ° C for 7 days. The methods
of FRAP (ferric reducing antioxidant power), DPPH (2,2-diphenyl-1-picrylhydrazyl) and total determination of polyphenols
(TPC) were used for the solution, always on the zero day, 2nd and 7th day of storage. The obtained results showed that
determining the antioxidant activity by FRAP after 7 days of storage, resulted in the highest value 13.62 + 0.18 olmol Trolox /
g of the sample of strawberries packed in chitosan packaging with the addition of blue tea extract, DPPH and TPC analyzes
showed the highest values for unpackaged strawberry samples. During storage, fluctuations in antioxidant activity were also
observed in the samples, i.e. no trend of decreasing or increasing was observed. This is due to the different activities of enzymes
in samples. The use of films represents the possible use of chitosan packaging in food packaging, where packaging with a
higher concentration of blue tea extract, which is a source of antioxidants, can be used in further research.

P23 Vliv piidavku mrkve do krmné davky hmyzu na jeho nutri¢ni hodnotu a obsah
vybranych lipofilnich vitamini

Pettickova D. (1), Kulma M. (2), Kurecka M. (2), BureSova B. (3), Paznocht L. (3),
Koutfimska L. (1), Kotikova Z. (3)

(1) Katedra mikrobiologie, vyZivy a dietetiky, CZU v Praze;
(2) Katedra zoologie a rybafstvi, CZU v Praze;
(3) Katedra chemie, CZU v Praze

Vzhledem ke zvySujicimu se poctu obyvatel na naSi planeté, je nutné hledat nové zdroje
kvalitnich Zivin k pokryti zvySujici se poptavky po potravinach. V poslednich letech se jevi
jedly hmyz jako mozna alternativa pro feSeni tohoto problému. Hmyz je dobrym zdrojem tuku
¢1 proteinu, zaroven je pii chovu oproti hospodarskym zvifatim méné naro¢ny na mnoZstvi
vody a prostoru, produkuje mén¢ sklenikovych plynti, ma rychly zivotni cyklus a dobrou
schopnost reprodukce. Proto by mohl byt vyuzit pro vyzivu lidskou i jako krmivo pro
hospodatska zvitata ¢i ryby. SloZeni hmyzu je ovlivnéno mnoha faktory, jako jsou naptiklad
druh hmyzu, vyvojové stadium, podminky chovu ¢i sloZeni krmiva. Z krmiva je hmyz schopen
kumulovat nékteré latky do svého téla. Vybrané druhy jedlého hmyzu tedy mohou byt
zajimavym zdrojem vitaminl (napf. A, E), jejichZ obsah v jedlém hmyzu lze ovlivnit praveé
slozenim krmiva bohatym na tyto vitaminy. Na§ vyzkum byl tedy zaméten na zjisténi vlivu
suplementace krmiva zeleninou bohatou na obsah karotenoidii a na zékladni nutri¢ni slozeni
jedlého hmyzu. Jako zelenina byla pouzita mrkev a k testovani byl vybran cvréek stepni
(Gryllus assimilis). Bylo testovano pét moznosti krmeni, které se liSily v asovém useku
podavani mrkve — po cely zivot, 14 dni pied usmrcenim, 7 dni pfed usmrcenim, 3 dny pred
usmrcenim a posledni skupina nebyla mrkvi krmena vibec. Kazd4 skupina byla chovana
v triplikatu.

V lyofilizovanych vzorcich hmyzu byly stanoveny vybrané zakladni nutri¢ni hodnoty — obsah
suSiny a popelovin gravimetricky, bilkovin (Kjeldahlova metoda), tuk (extrakce dle Soxhleta),
karoteni a tokoferoli (HPLC-DAD). Dle vysledkii nebyl zaznamenan vyznamny rozdil
v obsahu zékladnich métenych Zivin a tokoferoll. Byl ale zaznamenén rozdil v obsahu karoten
v zéavislosti na tom, jak dlouho pted sklizni byli pokusni jedinci krmeni krmivem s piidavkem
mrkve. Bylo tedy zjiSténo, ze zménou krmné davky lze modulovat nutri¢ni hodnotu jedlého
hmyzu, v tomto pfipad€ hladinu karotenti.
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The effect of the addition of carrot to the feed of insects on its nutritional value and the content of selected lipophilic
vitamins

Due to the growing world population, it is necessary to look for new sources of quality nutrients to meet the growing demand
for food. In recent years, edible insects have emerged as a possible alternative to solving this problem. Insects are a good source
of fat and protein; they are also less demanding on water and space and produce less greenhouse gases than livestock. They
have a fast life cycle and a good ability to reproduce. Therefore, they could be used for human nutrition and as feed.
The composition of insects is influenced by many factors, such as the species, the developmental stage, rearing conditions or
the composition of the feed. Insects are able to accumulate some substances from feed in their body. Thus, selected species of
edible insects can be an interesting source of vitamins (e.g. A, E). Their content can be influenced by the composition of the
feed rich in these vitamins. Our research was therefore focused on determining the effect of feed supplementation with
vegetables rich in carotenoids and the basic nutritional composition of edible insects. Carrot was used as vegetable and crickets
(Gryllus assimilis) were selected for testing. Five feeding options were tested, which differed in the period of carrot
administration - entire life, 14 days, 7 days, 3 days before harvesting and control group. Each group was kept in triplicate.
Selected basic nutritional values were determined in lyophilized insect samples - dry matter and ash content gravimetrically,
proteins  (Kjeldahl = method), fat  (Soxhlet extraction), carotenes and  tocopherols = (HPLC-DAD).
According to the results, there was no significant difference in the content of measured nutrients and tocopherols. A difference
in the content of carotenes was recorded depending on how long before the harvest the insects were fed with the addition of
carrot. Thus, it has been found that by changing the feed, the nutritional value of the edible insect, in this case the carotene
level, can be modulated.

P24 Vliv krmiva na nutrié¢ni parametry jedlého hmyzu

%

Skvorova P., Koufimska L., Kulma M.

Ceska zemédélska univerzita v Praze

Rist sveétové populace bude vyzadovat produkci obrovského mnozstvi potravin. Vzhledem
k omezené ploSe pastvin vSak bude velmi obtizné tuto potiebu uspokojit konvencnimi zdroji
potravy. To mtize vést k nedostatku potravin, zejména zivoc¢isného ptivodu. Bude proto nutné
hledat nové zdroje ZivociSnych bilkovin, jako je hmyz, které maji vysokou nutri¢ni hodnotu.
JiZ od roku 2003 Organizace pro vyzivu a zemédé€lstvi (FAQO) uznéava potencial uzivani jedlého
hmyzu pro potraviny a krmiva a podporuje fadu témat souvisejicich s jedlym hmyzem.
Nutri¢ni hodnota zavisi na podminkéch chovu, vyvojovém stadiu a technologickych tpravach.
Dtlezitym vlivem, ktery taktéZ ovlivituje nutricni hodnotu, je typ potravy. Cilem této prace
bylo posoudit vliv pfidavku fepkovych vyliskll (pfidano bylo 70 % ke klasické krmné smési
pro brojlery, ktera se pii pokusech s jedlym hmyzem na Ceské zemédélské univerzité jiz
osvédcila) na nutriéni hodnotu cvrcka bananového (Gryllus assimilis). Toto krmivo vznika jako
vedlejsi produkt pfi lisovani fepkovych semen za tepla. Obsahuje vysoky podil dusikatych latek
1 vysoky podil tuku, coz zajiStuje vysokou nutri¢ni kvalitu jak z hlediska bilkovinného, tak
1 energetického krmiva. Zaroven se jedna o odpadni produkt, ktery kromé krmivatstvi nachazi
vyuziti v bioplynovych stanicich. V Ceské republice se jedna o pomémé hojné se vyskytujici
produkt. Druhé skupiné cvrcka byla podavana konvencni krmné smés pro brojlery zaloZend na
soje.

Bylo zjiSténo, Ze na obou typech krmiva byly schopni cvrcci prosperovat. Taktéz nutriéni
hodnoty obou skupin vykazovaly velmi podobné hodnoty. Zavérem lze tedy jako moznou
alternativu k s6jovému krmivu pro cvrcky doporucit i fepkové vylisky.

Influence of feed on nutritional parameters of edible insects

The growth of the world's population will require the production of vast amounts of food. However, due to the limited area of
pastures, it will be very difficult to meet this need with conventional food sources. This can lead to food shortages, especially
of animal origin. It will therefore be necessary to look for new sources of animal protein, such as insects, which have a high
nutritional value. Since 2003, the Food and Agriculture Organization (FAO) has recognized the potential of edible insects for
food and feed and has supported a range of edible insect-related topics. The nutritional value depends on breeding conditions,
developmental stage and technological modifications. An important influence that also affects the nutritional value is the type
of food. The aim of this work was to assess the effect of the addition of rapeseed pomace (70% was added to the classic feed
mixture for broilers, which has already proven itself in experiments with edible insects at the Czech University of Life Sciences)
on the nutritional value of banana cricket (Gryllus assimilis). This feed is a by-product of hot pressing of rapeseed. It contains
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a high proportion of nitrogenous substances and a high proportion of fat, which ensures high nutritional quality in terms of both
protein and energy feed. At the same time, it is a waste product which, in addition to animal feed, is used in biogas plants. In
the Czech Republic, it is a relatively abundant product. The second group of crickets was fed a conventional soybean-based
broiler feed.It was found that crickets were able to thrive on both types of food. Also, the nutritional values of both groups
showed very similar values. In conclusion, rapeseed expellers can be recommended as a possible alternative to soy feed for
crickets.

Sekce F Cerealie
P25 Celkovy obsah polyfenolu v obilovinach - Vliv extrakce

Podloucka P.. Polisenska I.

Agrotest fyto, s.r.o., Krom¢fiz

Polyfenolické slou€eniny jsou rozsahlou skupinou latek, které nachdzime v rostlinach. Maji
pozitivni vliv na zdravi ¢loveéka, ktery je pripisovan jejich antioxida¢nim vlastnostem. Kromée
ovoce a zeleniny jsou vyznamnym zdrojem téchto latek i obiloviny. V zrnu obilovin jsou
polyfenolické latky koncentrovany hlavné v  obalovych vrstvach a  klicku.
Pro stanoveni celkového obsahu polyfenolil se nejcastéji pouziva spektrofotometrickd Folin -
Ciocalteuova metoda. Prvnim a nejdilezitéjsim krokem stanoveni je extrakce polyfenolickych
latek. V nasi studii jsme porovnavali pét riznych postupti extrakce. Nejvyssi obsah polyfenolil
byl zaznamenan pti pouziti bazické hydrolyzy. Tento postup uvoliiuje i nerozpustné polyfenoly
navdzané na bunécnou sténu. Nejnizsi obsah byl zaznamenan pii pouziti roztoku metanolu, kdy
dochazi k extrakci pouze rozpustnych polyfenolt. Celkovy obsah polyfenolickych latek je silné
zavisly na postupu extrakce.

Total polyphenol content in cereals - The influence of extraction

Polyphenols are the large group of compounds derived from plants. They are studied for their beneficial effects on the human
health which is attributed to their antioxidant features. Barring fruit and vegetables, the important source of polyphenols are
cereals. In the cereal kernel, polyphenols are concentrated mainly in the outer parts of kernel and the germ.
To study the total polyphenol content, the spectrophotometric Folin - Ciocalteuova metod is used the most often. First and the
most importat step of the experiment is always extraction of polyphenols. In our study, we have compared five different
approaches to the extration. The highest polyphenol content was detected by using basic hydrolysis. During this approach, there
are also released the dissoluble polyphenols which are bounded on the cell walls. On the other hand, the lowest amount of
polyphenols was detected by extraction with methanol solution, by which only soluble polyfenols are extracted. Total
polyphenol content strongly depends on the procedure of extraction.

P26 Zastupenie fenolovych zlucenin a antioxida¢né vlastnosti fermentovanych
pohankovo/mlieénych produktov

Mikulajovéd A. (1), Matejcekova Z. (2), Mosovska S. (1), Hybenova E. (1)

(1) Oddelenie vyzivy a hodnotenia potravin, Ustav potravinarstva a vyzivy, Fakulta chemickej
a potravinarskej technolégie STU v Bratislave;
(2) Max Sport s.r.0., Bratislava

Vysledky viacerych studii ukazuju, Ze klicenie a fermentacia mozu viest’ k zvySeniu nutrinej
anutraceutickej kvality cerealii. V nasej praci sme preto venovali pozornost” hodnoteniu vplyvu
fermentacného procesu v pohankovo/mlie¢nych produktoch, z hladiska zmien v obsahu
fenolovych zlucenin (reakciou s Folin-Ciocalteu ¢inidlom) a antioxidac¢nej aktivity (DPPH
a FRAP metddami). Sledovali sme uc¢inky samostatnej a spolo¢nej fermentacie kulturou Fresco
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DVS 1010 (Lactococcus lactis spp. lactis, Lactococcus lactis spp. cremoris, and Streptococcus
salivarius spp. thermophilus) a potencialne probiotického izolatu Lactobacillus plantarum
HMI1. Fermentacia prebiehala pri 37 °C 8 h a nasledne pri 6 °C 21 dni. Fermentacia
ovplyviiovala sledované parametre. Celkové mnozstvo fenolov v kone¢nych produkoch pri
samostatnej fermentécii vzrastlo o 37,3 % a pri spolo¢nej fermentacii o 22,0 %. Zlepsili sa tiez
antiradikalové (o 37,3 % a 22,0 %) a reduk¢éné schopnosti (o 31,3 % a 35,6 %). Vysledky
ukazali, ze navrhnuty vyrobok je dobrym substratom pre rast a prezivanie probiotickych
baktérii. Pocty pouzitého kmena Lactobacillus plantarum HM1 presahovali, pocas skladovania,
hodnotu 6 log KTJ/mL, ¢o je minimalna poziadavka na dosiahnutie zdraviu-prospesnych
ucinkov.

Phenolic content and antioxidant properties of fermented buckwheat/milk products

Several studies have indicated that sprouting or fermentation may improve the nutritional and nutraceutical value of cereals.
Hence, our work was focused on fermentation of dairy product supplemented with buckwheat flour, its conditions and influence
on bioactive compounds - phenolic compounds (using Folin-Ciocalteu reagent), and their associated antioxidant properties (by
DPPH and FRAP tests). Both single and co-fermentation of milk/buckwheat samples with Fresco DVS 1010 culture
(Lactococcus lactis spp. lactis, Lactococcus lactis spp. cremoris, and Streptococcus salivarius spp. thermophilus) and
potentially probiotic isolate Lactobacillus plantarum HM1 at 37°C for 8 h and followed by a storage period of 21 days at 6°C,
was studied. Fermentation process influenced the assessed parameters. In the final single and co-fermented products, total
phenolic compound content was increased by 71.8% and 18.4%, respectively, compared to the unfermented samples.
Fermentation improved the antiradical activity (37.3% and 22.0%, respectively) and reducing power (31.3% and 35.6%,
respectively) of the final products. Designed products have shown as good substrate for the growth and survival of probiotic

bacteria. Tested strain Lactobacillus plantarum HM1 was able to maintain their level above 6 log CFU/mL during storage
period, the minimal level necessary to achieve health benefits.

P27 Hodnoceni morfologickych znakii a obsahu proteinu u genotypi quinoy
(Chenopodium quinoa Willd.) péstovanych v Ceské republice

Dostalikova L. (1), Hlasna Cepkova P. (2), Viehmannova 1. (1), Janovskéa D. (2)

(1) Katedra tropickych plodin a agrolesnictvi, Fakulta tropického zemé&délstvi, Ceska
zemédélska univerzita v Praze;
(2) Genova banka, Vyzkumny ustav rostlinné vyroby, v. v. 1. Praha-Ruzyné

Quinoa (Chenopodium quinoa Willd.) je pseudoobilovina, ktera byla domestikovana v horské
oblasti And pied pfiblizn€ 7 tisici lety. Produkce i spotieba semen quinoy aktualné
zaznamenava narust diky vysoké adaptabilité rostlin k riiznym podminkam, a také diky vyborné
nutriéni hodnoté semen. Quinoa je cenéna 1 diky kvalitnim bilkovindm v semenech, jejichz
obsah se pohybuje v rozmezi 7-22 %. V letech 2018 a 2019 bylo na pozemcich Vyzkumného
Ustavu rostlinné vyroby, v. v. i. v Praze péstovano celkem 37 genotypli quinoy s riznym
geografickym piivodem, jakozto jeden z prvnich pokust pro ziskéni primarnich dat o p€stovani
quinoy v klimatickych podminkach Ceské republiky. V této studii byl obsah hrubého proteinu
stanoven pomoci Kjeldahlovy mineraliza¢ni metody a pfepocitan pomoci pfevodniho faktoru
6,25. Rostliny byly hodnoceny pomoci mezinarodnich deskriptorit — vyska rostlin, délka
kvétenstvi a hmotnost tisice semen (HTS). Obsah hrubého proteinu se pohyboval v rozmezi
15,07-19,93 %. Statistickd analyza nepotvrdila vyznamny rozdil mezi primérnymi obsahy
hrubého proteinu mezi lety 2018 a 2019. Hodnota HTS se pohybovala v rozmezi 1,17-2,74 g.
Po porovnani primérnych hodnot HTS v roce 2018 a 2019 vysledky ukazaly, ze v téchto letech
se mezi hodnotami HTS vyskytovaly statisticky vyznamné rozdily. Podobné¢ byla analyzovana
také vyska rostlin, jejiz hodnota se pohybovala mezi 96,5-134 cm. I zde se ukazaly statisticky
vyznamné rozdily mezi lety 2018 a 2019. Slaba az stiedni hodnota korelace byla pozorovana
mezi vySkou rostliny a délkou kvétenstvi. Jasna korelace nebyla prokédzanid mezi obsahem
proteinu a dalSimi znaky jako jsou HTS, vyska rostliny nebo délka kvétenstvi. Zavérem lze fict,
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ze rozdily mezi HTS a vyskou rostlin v pozorovanych letech mohou byt ovlivnény podminkami
pestovani v daném roce. Pro celkové pochopeni riznych vlivii na nutri¢ni kvalitu quinoy je
vSak teba ziskat vét§i mnozstvi dat.

Assessment of morphological traits and seed protein content in quinoa (Chenopodium quinoa Willd.) genotypes
cultivated in the Czech Republic

Quinoa (Chenopodium quinoa Willd.) is a pseudo-cereal domesticated in the Andean Mountain region approximately 7,000
years ago. Recently, the production and consumption of quinoa seeds have been increasing thanks to their high adaptability to
various environmental conditions and great nutritional value. Quinoa is prized for its relatively high-quality seed protein
ranging from 7% to 22%. In this study, 37 quinoa genotypes of various origins were grown in Crop Research Institute Prague
in 2018 and 2019 as one of the first attempts to obtain primary data on quinoa cultivation under climatic conditions of the
Czech Republic. In this study, crude protein content in seeds was assessed using Kjeldahl mineralization method and calculated
using the conversion factor of 6.25. Plants were evaluated using international lists of descriptors — plant height, inflorescence
length, and weight of thousand seeds (WTS). Crude protein content ranged from 15.07-19.93%. Statistical analysis did not
prove significant differences in mean protein content within 2018 and 2019. WTS was ranging from 1.17-2.74 g, the mean
values of WTS of tested genotypes showed statistically significant differences between these genotypes. Further, the mean
plant height values ranging from 96.5-134 cm in the evaluated genotypes differed in 2018 and 2019 with statistical significance.
There was a medium correlation between plant height and inflorescence length. The statistical relationship among protein
content and other traits, such as WTS, plant height, or inflorescence length was not clearly defined. It can be concluded that
differences in WTS and plant height in both years could be influenced by the growing conditions in a given year. Nevertheless,
more data must be obtained to fully investigate the effects on the nutritional quality of quinoa.

P28 Obsah lepku v riiznych odridach ovsa

PoliSenska I. (1), Vaculova K. (1), Dvotackova O. (2), Jirsa O. (1), Sedlackova L. (1)

(1) Agrotest fyto, s.r.o0., Krométiz;
(2) Usttedni kontrolni a zkuSebni ustav zemédélsky, Brno

Moznost konzumace vyrobkll z ovsa osobami trpicimi celiakii je tématem diskusi jiz mnoho
let. Oves je vyznamnym zdrojem bilkovin, tuku, vitaminii, minerald i vlakniny a jeho zatfazeni
do jidelnic¢ku by pro osoby s celiakii znamenalo z vyzivového hlediska zna¢ny ptinos. Vysledky
klinickych studii zaméfenych na bezpec¢nost konzumace ovsa celiaky nejsou jednotné. I kdyz
v soucasné dob¢ prevazuje nazor, Ze vétSina celiakll oves ve strave toleruje, existuji i studie
prokazujici opak. Diivodem nejednotnych zavért jsou pravdépodobné jak faktory na strané
celiaka, a to zeyména individudlni citlivost na imunoreaktivni peptidy ovsa, tak faktory spojené
s ovsem —zejména jeho odrida. V literatufe se uvadi i mozny vliv zplisobu péstovani a dokonce
1 skladovani a zpracovani. Zékladnim piedpokladem pro produkci ,,bezlepkového ovsa® je
diislednost zajiSténi prevence kontaminace obilovinami obsahujicimi lepek (pSenice, jeCmen,
7Zito).

Ptispévek shrnuje vysledky studia vlivu odridy, lokality a ro¢niku sklizné¢ na obsah
imunoreaktivniho lepku stanoveného pomoci kitu AgraQuant Gluten G12 (RomerLabs). Byla
sledovana také souvislost obsahu lepku s typem (nahy, pluchaty) a sloZzenim (obsah bilkovin,
Skrobu a beta glukanil) zrna.

Gluten content in different varieties of oats

The possibility of consuming oat products by people suffering from celiac disease has been a topic of discussion for many
years. Oats is an important source of protein, fat, vitamins, minerals and fiber, and its inclusion in the diet would be of
significant nutritional benefit for people with celiac disease. The results of clinical studies aimed at the safety of oats
consumption by celiacs are not consistent. Although it is now largely accepted that most celiacs tolerate oats in the diet, there
are studies showing the opposite. The reasons for the inconsistent conclusions are probably both factors on the part of the celiac
person, especially individual sensitivity to immunoreactive peptides of oats, and factors associated with oats - especially its
variety. The literature also mention the possible influence of cultivation methods and even storage and processing. An essential
requirement for the production of "gluten-free oats" is the consistency of ensuring the prevention of contamination by cereals
containing gluten (wheat, barley, rye).

44



The paper summarizes the results of a study aimed at the influence of variety, locality and harvest year on the content of
immunoreactive gluten as determined using the AgraQuant Gluten G12 (RomerLabs) kit. The relationship between the gluten
content and the type (naked, covered) of grain and grain composition (protein, starch and beta glucan content) was also studied.

Sekce G Med
P29 Vyuziti Ramanovy spektroskopie pro priikaz kvétovych a medovicovych medu
Pleva B.(1), Pospiech M. (1), Tremlova B. (1), Pecova M. (1), Titéra D. (2)

(1) Ustav hygieny a technologie potravin rostlinného ptivodu, VETUNI Brno
(2) Vyzkumny ustav vcelaisky, s. 1. 0.

Med patii mezi oblibend pfirodni sladidla. Senzorické vlastnosti jednotlivych medut se od sebe
muizou lidit a to zejména podle pivodu medu. V Ceské republice jsou dvé vyznamné skupiny
medu, a to medy kvétové a medovicové. V praci je hodnoceno pét vzorkd kvétovych a pét
vzorki medovicovych medli, pomoci Ramanovy spektroskopie s naslednym statistickym
vyhodnoceni. Pro hodnoceni byly popsany specifické piky charakterizujici kvétové a
medovicové medy. Pomoci Ramanovy spektroskopie jsme potvrdili bézné se vyskytujici cukry
v medu a také specifické sacharidy. Mezi vzorky medii byl potvrzen rozdil ve spektralni oblasti
a to od 300 do 1 000 wavenumbers cm™. Prokdzané rozdily spektralnich kiivek odpovidaji
profilu rozdilnych druhti medu.

Use of Raman spectroscopy for the detection of flower and honeydew honeys

Honey is one of the favorite natural sweeteners. The sensory properties of individual honeys can differ from each other and
especially depending on the origin of the honey. There are two important groups of honeys in the Czech Republic, namely
flower honeys and honeydew honeys. Five samples of flower and five samples of honeydew honeys are evaluated in the work,
with the help of Raman spectroscopy with subsequent statistical evaluation. Specific peaks characterizing flower and honeydew
honeys were described for evaluation. Create a Raman spectroscopy we have confirmed the commonly occurring sugars in
honey and also various carbohydrates. The difference in the spectral region and from 300 to 1,000 cm™' wave numbers was
confirmed between the honey samples. Proven differences in the spectral curves of individual profiles of different types of
honey.

P30 Vliv sacharidového profilu na texturu ¢eskych medu
Ljasovskéd S., Pospiech M., Javiirkova Z., Titéra D.

Ustav hygieny a technologie potravin rostlinného ptivodu, Fakulta veterinarni hygieny a
ekologie, Veterinarni univerzita Brno

Véelateni v Cesku je dlouhodobé velmi populérni. Medy, odebirané piimo od véelaii, maji
velice riznorodé fyzikalné — chemické vlastnosti. Jednim z faktorf, ktery tyto vlastnosti
ovlivilyje, je lokalita, ve které se nachazeji véelstva. Nadmotska vyska a okolni flora ovlivituje
sloZzeni medu a jeho texturu. V této praci je hodnocen vliv sacharidového profilu na texturalni
parametry &eskych medil z rtiznych odbérovych lokalit CR. Z texturalnich parametri byla
meéfena pevnost, konzistence, soudrznost a index viskozity. Bylo hodnoceno 87 vzorku a byla
zjiSténa statisticky vyznamnéa korelace mezi pomérem glukézy a fruktézy a nadmoiskou
vyskou. Pozitivni korelace byla potvrzena u nadmotiské vySky s pevnosti a konzistenci.
Negativni korelace se prokazala mezi nadmotskou vyskou a soudrznosti a indexem viskozity.

Effect of carbohydrate profile on the texture of Czech honey

Becekeeping in the Czech Republic has long been very popular. Honeys taken directly from beekeepers have very diverse
physico-chemical properties. One of the factors influencing these characteristics is the location of the hives. Altitude and
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surrounding flora affect the composition of honey and its texture. In this work, the influence of the carbohydrate profile on the
textural parameters of Czech honeys from various sampling localities in the Czech Republic is evaluated. Firmness,
consistency, cohesiveness and viscosity index were measured from textural parameters. 87 samples were evaluated and a
statistically significant correlation was found between the ratio of glucose to fructose and altitude. A positive correlation was
confirmed for altitude and consistency. A negative correlation was found between altitude and cohesiveness and the viscosity
index.

P31 S5-Hydroxymetylfurfural ako marker kvality potravin

Horvathova J., Kukurova K., Dasko L., Ciesarova Z.

Narodné pol'nohospodarske a potravinarske centrum, Vyskumny tstav potravinarsky
v Bratislave

5-Hydroxymetylfurfural (HMF) je furdnova zlicenina, ktora sa tvori v rdznom rozsahu ako
medziprodukt Maillardovej reakcie v Sirokom spektre potravin, najma v kave a kdvovine, slade,
jameni, suSenom ovoci, vinnom octe, v spracovanych ceredlidch, pekarskych vyrobkoch
a v mede. Aj ked toxicita HMF nie je jednozna¢na, v mnohych potravinach je jeho pritomnost’
indikatorom tepelného oSetrenia, nevhodného skladovania a cerstvosti vyrobku. Jednou
z poziadaviek pre med umiestiiovany na trh je obsah HMF max. 40 mg/kg, a to na zaklade
VyhlaSky MPRV SR ¢. 41/2012. Na stanovenie HMF sa vyuZiva metoda kvapalinovej
chromatografie s UV detekciou. V tejto stadii bol porovnany obsah HMF v 15 vzorkach
kvetovych medov (agatovy, lipovy, kvetovy a lesny) z produkéného roku 2016, ktoré boli
skladované v uzavretych nadobach pri teplote 18 — 28 °C po dobu 4 rokov. V Cerstvych
vzorkach bol obsah HMF stanoveny v rozsahu 1,5 az 30,0 mg/kg, okrem jednej vzorky
s obsahom HMF 114,4 mg/kg, v ktorej bola prekrocend povolena hodnota. Dovodom
zvySeného obsahu HMF mohlo byt zahrievanie medu, nespravne skladovanie, pripadne
umiestnenie medov na priamom slnku pri predaji, resp. falSovanie pridavkom invertnych
cukornych sirupov, alebo dofarbovania karamelom. Po 4 rokoch skladovania boli hodnoty
HMF vo vSetkych vzorkach niekolkonasobne vysSie, a to v rozsahu 12,0 az 262,3 mg/kg.
Legislativnej poziadavke nevyhovovalo aZz dve tretiny analyzovanych vzoriek. Obsah HMF v
mede je teda vyznamnym markerom Cerstvosti a skladovania medu.

Pod’akovanie: Tento prispevok bol vytvoreny realizaciou projektu APVV — 17 - 0212
,Bioaktivne latky rakytnika reSetliakového a ich uplatnenie vo funkénych potravinach®,
projektu medzinarodnej spoluprace APVV SK-AT 20-0022 a vdaka podpore v ramci
Operac¢ného programu Integrovana infraStruktara pre projekt ,,Dopytovo-orientovany vyskum
pre udrzatelné a inovativne potraviny*, Drive4SIFood, 313011V336 (313V33600008),
spolufinancovany zo zdrojov Europskeho fondu regionalneho rozvoja.

5-Hydroxymethylfurfural as a food quality marker

5-Hydroxymethylfurfural (HMF) is a furan compound that is formed to varying range as an intermediate in the Maillard
reaction in a wide spectrum of foods, especially coffee, malt and barley, dried fruit, wine vinegar, processed cereals, bakery
products and honey. Although the toxicity of HMF is not obvious, in many food products is its presence considered as indicator
of heat treatment, wrong storage and freshness of the product. In the case of honey, the HMF content is max. 40 mg / kg one
of the requirements for honey placed on the market according to the Decree of the Ministry of Agricultural and Rural
Development of the Slovak Republic no. 41/2012. For the determination of HMF content the method of liquid chromatography
with UV detection is used. This study compared the content of HMF in 15 samples of flower honey (agate, linden, flower and
forest) from the production year 2016, which were stored in closed glass containers at a temperature of 18 - 28 ° C for 4 years.
In fresh samples, the HMF content was determined to be in the range of 1.5 to 30.0 mg / kg, except for one sample with the
HMEF content of 114.4 mg / kg, in which the required value was exceeded. The reason for the increased HMF content could be
exposing the honey to heat, wrong storage, or exposing the honey to direct sunlight at the time of sale, adulteration by the
addition of invert sugar syrups or colouring with caramel. After 4 years of storage, the HMF values in all samples were several
times higher, in the range of 12.0 to 262.3 mg / kg. Two thirds of the analyzed samples did not meet the legislative requirement.
HMF content in honey is therefore an important marker of the freshness and storage of honey.
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P32 Fyzikalné-chemicka charakteristika lipovych a akatovych medi pochazejicich
z Ceské republiky

%

Kruzik V., Grégrova A., Hankova M., Vrbova T., Podskalska T., Cizkova H.

Ustav konzervace potravin, VSCHT Praha

Pro Ceskou republiku jsou typické medy vzniklé z mnoha druhti rostlin (tzv. polyflorni),
vzacnéji se vyskytuji medy jednodruhové (tzv. monoflérni). Jednodruhové medy je mozné
ziskat z rostlin, které poskytuji vyznamnou nabidku nektaru. Nejcastéji se jedna o medy z fepky
(Brassica), akatu (Robinia), lipy (Tilia), slune¢nice (Helianthus) a pohanky (Phagopyrum).
Jednodruhové medy maji vyznamnou trzni hodnotu, protoze jsou povazovany za vzacnéjsi nez
polyflérni medy. Cilem této prace bylo charakterizovat jednodruhové akatové a lipové medy
piivodem z Ceské republiky. Medy byly hodnoceny podle fyzikalné-chemickych kvalitativnich
parametrd a ptitomnych pylovych zrn. Méfenymi parametry byly obsah vody, aktivita diastazy,
vodivost, obsah hydroxymethylfurfuralu, titrani kyselost, barva a obsah cukrti. Pylova analyza
byla vyuzita pro potvrzeni botanického pivodu. Ziskané vysledky byly srovnany s parametry
pro evropské jednodruhové medy. Lipové a akatové medy se od sebe ve vSech parametrech
statisticky vyznamné liSily, pouze v obsahu vody (16,7 resp. 17,2 %) nebyl shledan vyznamny
rozdil. Akatové medy byly typické svétlejsi barvou (29,1 mm Pfund), niz§i vodivosti
(23,1 mS/m) a kyselosti (15,2 meq/kg). Lipové medy byly charakteristické vyssi vodivosti
(66,4 mS/m), nékteré vzorky by z pohledu legislativy (Vyhlaska ¢. 76/2003 Sb.) byly
klasifikovany jako medovicové. U obou druhti analyzovanych medt byl potvrzen relativné
chudy pylovy profil.

Physico-chemical characteristics of lime and acacia honeys originating in the Czech Republic

In the Czech Republic, honeys derived from many types of plants (polyfloral) are typical, and monofloral honeys are rarer.
Monofloral honeys can be obtained from plants that provide a significant supply of nectar. The most common are honeys from
rape (Brassica), acacia (Robinia), lime (Tilia), sunflower (Helianthus), and buckwheat (Phagopyrum). Monofloral honeys have
significant market value because they are considered rarer than polyfloral honeys. The aim of this work was to characterize
monofloral acacia and lime honeys originating from the Czech Republic. Honeys were evaluated according to physico-chemical
quality parameters and the pollen grains present. The measured parameters were water content, diastase activity, conductivity,
hydroxymethylfurfural, titratable acidity, color, and sugar content. Pollen analysis was used to confirm the botanical origin.
The obtained results were compared with the parameters for European monofloral honeys. Lime and acacia honeys differed
statistically significantly in all parameters, only in the water content (16.7 and 17.2 %, respectively) no significant difference
was found. Acacia honeys were characterized by a lighter color (29.1 mm Pfund), lower conductivity (23.1 mS/m), and acidity
(15.2 meq/kg). Lime honeys were characterized by a higher conductivity (66.4 mS/m), some samples would be classified as
honeydew honey from the point of view of legislation (Decree No. 76/2003 Coll.). A relatively poor pollen profile was
confirmed in both types of analyzed honeys.
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Sekce H Ostatni pochutiny
P33 Nutri¢né ukazovatele kvality vybranych druhov kav

IvaniSova E. (1), Dlugos M. (1), Bojiianska T. (1), Vollmannova A. (2)

(1) Katedra technologie a kvality rastlinnych produktov, SPU V Nitre;
(2) Katedra chémie, SPU v Nitre

Ciel'om prace bolo zhodnotit’ nutricné ukazovatele kvality (susina, popoloviny, hruby protein,
antioxidac¢na aktivita a celkovy obsah polyfenolov) nasledovnych druhov kav: Brazilia, Bolivia,
Tanzania, Salvador, Kuba (100 % Arabiky). Uvedené vzorky sa najskor analyzovali ako surova
zelena kava a nésledne po procese praZenia (medium roast 240 °C, 14 minut). V praZenej kave
boli nasledne vykonané rovnaké merania ako pri zelenej kdve, s cielom porovnat’ dané vzorky
aupozornit’ na zmeny ktoré prebiehaji v procese prazenia. V praci sa tiez realizovala senzoricka
analyza kav pomocou hedonickej stupnice (kédva bola podavana Stylom French press).
Celkovy obsah susiny v zelenej kave bol v priemere 93,05 %, obsah hrubého proteinu 13,07 %
a obsah popolovin 2,94 %. Pomocou metédy DPPH sme stanovili antioxida¢nu aktivitu, ktora
bola v rozmedzi od 7,32 (Salvador) do 21,55 (Tanzania) mg TEAC.g-1 (TEAC — Trolox
ekvivalent antioxida¢nd kapacita) a celkovy obsah polyfenolov v hodnotach od 39,69
(Kolumbia) do 52,90 (Brazilia) mg GAE.g-1 (GAE — ekvivalent kyseliny galovej).
Nasledovalo prazenie a zopakovanie vSetkych merani, pomocou ktorych sme zistili nérast
susiny o 5,93 % a popolovin o 0,19 %. Pri stanoveni celkového hrubého proteinu nastali iba
nepostrehnute'né zmeny. Najvyraznej$i pokles sme si mohli povSimnut’ pri polyfenoloch,
ktorych celkové obsahy pocas prazenia poklesli, ked’Ze sa jedna o pomerne termolabilné latky.
Obsah celkovych polyfenolov po prazeni sa v testovanych vzorkach pohyboval na urovni od
26,58 (Kuba) do 34,36 (Brazilia) mg GAE.g-1 ¢o je pokles o viac ako 25 %. Antioxida¢na
aktivita sa vyrazne nemenila, ked'Zze pri prazeni vznikaji rozne dalSie biokativne latky
podiel'ajice sa na antioxidacnej aktivite. Taktiez aj obsah hrubého proteinu sa vyrazne
nezmenil. V ramci senzorického hodnotenia respondenti pozitivne vnimali hlavne chut’, aromu
a farbu vyslednych kav pripravenych v §tyle French press.

Tato publikdcia vznikla vdaka podpore v ramci Operaéného programu Integrovana
infrastruktura pre projekt: Dopytovo-orientovany vyskum pre udrzatelné a inovativne
potraviny, Drive4SIFood 313011V336, spolufinancovany zo zdrojov Europskeho fondu
regionalneho rozvoja.

The nutritional properties of quality of selected coffee kinds

The aim of this work was to evaluate nutritional quality indicators (dry matter, ash, crude protein, antioxidant activity and total
polyphenol content) of the following types of coffee: Brazil, Bolivia, Tanzania, El Salvador, Cuba (100% Arabica). The
samples were first analyzed as raw green coffee and then after a roasting process (medium roast 240 ° C, 14 minutes).
Subsequently, the same measurements were performed in the roasted coffee as in the green coffee, in order to compare the
given samples and to point out the changes that take place in the roasting process. The work also included sensory analysis of
coffees using a hedonic scale (coffee was served in the French press style). The total dry matter content of green coffee averaged
93.05%, the crude protein content 13.07% and the ash content 2.94%. Using the DPPH method, we determined the antioxidant
activity, which ranged from 7.32 (El Salvador) to 21.55 (Tanzania) mg TEAC.g-1 (TEAC — Trolox equivalent antioxidant
capacity) and the total polyphenol content in values from 39.69 (Colombia) to 52.90 (Brazil) mg GAE.g-1 (GAE — gallic acid
equivalent). This was followed by roasting and repeating of all measurements, by means of which we found an increase in dry
matter by 5.93% and ash by 0.19%. Only invisible changes occurred in the determination of total crude protein. We could
notice the most significant decrease in polyphenols, whose total contents decreased during roasting, as they are relatively
thermolabile substances. The content of total polyphenols after roasting in the tested samples ranged from 26.58 (Cuba) to
34.36 (Brazil) mg GAE.g-1, which is a decrease of more than 25 %. The antioxidant activity did not change significantly, as
various other bioactive substances involved in antioxidant activity are formed during roasting. Also, the crude protein content
did not change significantly. Within the sensory evaluation, the respondents perceived positively mainly the taste, aroma and
color of the resulting coffees prepared in the French press style.

48



This publication was supported by the Operational program Integrated Infrastructure within the project: Demand-driven
research for the sustainable and inovative food, Drive4SIFood 313011V336, cofinanced by the Euruopean Regional
Development Fund.

P34 Rozpustné zliceniny ako mozné ukazovatele typu pozberového spracovania zelenej
kavy Coffea arabica L.

Demianové A. (1), Bobkova A (1), Jurcaga L. (2), Belej L. (1), Bobko M. (2)

(1) The Slovak University of Agriculture in Nitra, the Faculty of Biotechnology and Food
Sciences, Department of Food Hygiene and Safety, Nitra;

(2) The Slovak University of Agriculture in Nitra, the Faculty of Biotechnology and Food
Sciences, Department of Technology and the Quality of Animal Products, Nitra

Kéva je druhou najobchodovanejSou komoditou na svete. Jej pozberové spracovanie je
zakladnym krokom, pokial’ ide o kvalitu kavy, a rovnako tak mdze ovplyvnit fyzikalno-
chemické parametre. Zvycajne sa pouzivaji dva hlavné sposoby spracovania, suchy (natural)
a mokry. Pohl'ad na r6zne sposoby spracovania a ich vplyv na chemické vlastnosti je pomerne
limitovany, preto tento vyskum skiima vplyv suchého (natural) a mokrého spracovania odrody
Coffea arabica Hairloom z Etiopie na obsah vlhkosti, pH, celkovu kapacitu antioxidantov
(TAC), obsah kofeinu a kyseliny chlorogénovej (CGA). Rovnako tak obsahuje Statistické
spracovanie pomocou linearnej diskrimina¢nej analyzy a analyzy hlavnych komponentov, ktoré
popisuje moznost’ vyuzitia tychto parametrov na potencialne odliSenie spdsobu pozberového
spracovania zelenych ztn C. arabica.

Soluble compounds as possible indicators of the type of post-harvest processing of green Coffea arabica L.

Coffee is the second most traded commodity in the world. Post-harvest processing is a fundamental step in the quality of coffee,
and it can also affect the physicochemical parameters. Usually two main processing methods are used, dry (natural) and wet.
The view of different processing methods and their impact on chemical properties is relatively limited, therefore. this research
examines the effect of dry (natural) and wet processing of the variety Coffea arabica Hairloom from Ethiopia on moisture
content, pH, total antioxidant capacity (TAC), caffeine and acid content chlorogenic (CGA). It also contains statistical
processing using linear discriminant analysis and analysis of the main components, which describes the possibility of using
these parameters to potentially differentiate the method of post-harvest processing of green grains C. arabica.

P35 SloZeni citronovych $t’av a dalSich napoji na bazi citroni dostupnych na ¢eském
trhu

Rihova K. (1), Podskalska T. (1), Skorpilova T. (1), Kruzik V. (1), Smutna V. (2), Cizkova H. (1)

(1) Ustav konzervace potravin, VSCHT Praha;
(2) Statni zeméd¢lska a potravinaiska inspekce — Inspektorat v Praze

Ze spotiebitelskych testd vyplyva, Ze sloZeni napoji na bazi citronl prodavanych v lokélnich
obchodech se mnohdy lisi. Ne totiz vzdy musi jit o 100% ovocnou §t'avu nebo deklarovany
obsah ovoce neodpovida skute¢nému. Ekonomicky motivovany podvod v téchto ptipadech
nejcastéji zahrnuje nadmeérné fedéni citronové st'avy vodou, nedeklarované pridavky levnéjsiho
druhu ovoce, sacharosy a dalSich sacharidii, organickych kyselin nebo nedodrZzeni
technologického postupu. Dle vyhlasky 248/2018 Sb. se ovocnou $t'avou z citrusovych plodi
rozumi St'ava ziskand z endokarpu jejich vnitini ¢asti. Na zédklad€ podilu ovocné slozky se tyto
Stavy klasifikuji jako 100% citronové §t'avy; ovocné nektary s kyselou Stavou nevhodnou
k ptfimé spotieb¢, u nichz je dany minimalni obsah $tavy a/nebo diené 25 % a ovocné napoje
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s nejniz§im podilem ovocné slozky. Legislativa rozeznava tyto druhy 100% citronovych $tav —
cerstva (fresh) ovocnd Stdva piimo lisovand (nadale neoSetfend), pifirodni ovocnd Stéva
(oSetfena pouze Setrnymi postupy), Stava z koncentratu a koncentrovana Stéva (musi byt
odstranéno nejméné 50 % vody). Naplni prace byla laboratorni analyza 10 vyrobkl
deklarovanych jako 100% citronova §t'ava, 5 vyrobkil ne-100% citronovych napojt, 4 Cerstve
vylisovanych $tav z odrid (Primorfiori, Bianchetto, Interdonato, Eureka) zakoupenych
v lokdlnim obchod¢ a 2 citronovych koncentrati. Naméfené hodnoty byly porovnany
s referen¢ni smérnici AIJN Code of Practise (CoP) pro 100% citronovou §tavu spolu s udaji
v odborné literatufe a kriticky zhodnoceny. Porovnani bylo realizovano na zaklad¢ vybranych
markerd — refraktometrickd suSina, relativni hustota, profil flavonoidnich glykosidla a dalsi.
U né¢kolika testovanych vzorkl byl zjistén atypicky pomér sledovanych organickych kyselin
anizky obsah/ptipadné¢ atypicky profil hlavnich flavonoidnich glykosidi, coz bylo
vyhodnoceno jako indikace zfedéni vodou, ptidavku $tavy z jiného ovocného druhu nebo
obsahu nedeklarovanych ptidatnych latek.

The composition of lemon juices and other lemon-based drinks available on the Czech market

Consumer tests show that the composition of lemon-based drinks sold in local stores is very variable. It does not always have
to be 100% fruit juices, or the declared fruit content does not correspond to the real one. Economically motivated adulteration
in these cases most often involves excessive dilution of lemon juices with water, undeclared additions of cheaper fruits, sucrose
and other sugars, organic acids, or non-compliance with the technological process. According to Decree No 248/2018 Coll.
fruit juices from citrus fruits means juice obtained from the endocarp of their inner part. Based on the content of juice, these
juices are classified as 100% lemon juice; fruit nectars with acidic juice that is unpalatable in its natural state, minimum juice
and/or purée content — 25 %, and fruit drinks with lowest content of juice. The legislation recognizes these types of 100%
lemon juices fresh fruit juice directly pressed (still untreated), natural fruit juice (treated only by gentle methods), fruit juice
from concentrate and concentrated fruit juice (removal (water content) will be of at least 50 %).
The aim of work was laboratory analysis of 10 products declared as 100% lemon juice, 5 products of non-100% lemon drinks,
four freshly squeezed juices from lemon varieties (Primorfiori, Bianchetto, Interdonato, Eureka) purchased in a local store and
2 lemon concentrates. The measured values were compared with reference guideline the AIJN Code of Practice (CoP) for 100%
lemon juice together with data in the literature and critically evaluated. The comparison was made based on selected markers
— refractometric dry matter, relative density, flavonoid glycoside profile and others. Atypical ratio of monitored organic acids
and low content / possibly atypical profile of main flavonoid glycosides were found in several tested samples, which was
evaluated as an indication of dilution with water, addition of juice from another fruit species or content of undeclared additives.

P36 Organosirné slouceniny ¢esneku sicilského (Nectaroscordum siculum)

v

Stefanové L., Bittnerova P., Opekar J., Kubec R.

Jihodeska univerzita v Ceskych Bud&jovicich

Cesnek sicilsky, lat. Nectaroscordum siculum, je svym vyskytem situovan piedeviim do
teplejSich oblasti jizni a jthovychodni Evropy. Volné roste napt. na izemi jizni Francie, severni
Italie, Rumunska, Bulharska a Turecka. Cesnek sicilsky je kromé& svych dekorativnich
vlastnosti v podobé¢ libivych kvéth také oblibeny svymi vlastnostmi senzorickymi, které se
vyrazné 1i8i od vlastnosti ¢esneku kuchyiiského (A/lium sativum). Vyrazna chut’ i viing této
rostliny je divodem Castého vyuziti pro pfipravu mnoha druht pokrmd, a to zejména na uzemi
Bulharska. Podobné jako u Cesneku kuchynského byly i v pfipadé cesneku sicilského
zaznamenany antibakteridlni i antioxidacni ucinky. Cilem tohoto projektu bylo izolovat
a spektralné charakterizovat nejvyznamnéjsi sirné slouceniny cesneku sicilského. Podatilo se
identifikovat celkem 12 novych, v odborné literatufe dosud nepopsanych latek. Izolované
slouc¢eniny budou podrobeny senzorické analyze a néslednému testovani jejich biologickych
ucinkd.
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Organosulfur compounds of Sicilian garlic (Vectaroscordum siculum)

Sicilian garlic (Nectaroscordum siculum) is native to warmer regions of southern and southeastern Europe. It grows in southern
France, northern Italy, Romania, Bulgaria and Turkey. Sicilian garlic is an attractive ornamental bulbous plant popular for its
sensory properties that are significantly different from those of garlic (A/lium sativum). Because of its distinctive taste and
aroma, it is frequently used as a seasoning or for the preparation of many types of food, especially in Bulgaria. Antibacterial
and antioxidant effects have been reported with Sicilian garlic. The aim of this project was to isolate and spectrally characterize
the major sulfur compounds of Sicilian garlic. The existence of 12 hitherto unknown sulfur compounds has been revealed. The
isolated compounds will be subjected to sensory analysis and testing of their biological effects.

Last-minute

P37 Rozdil mezi vlhkosti a aktivitou vody matrice
Erban V.

KONEKO MARKETING

Vlhkost je absolutni mnozstvi vody v matrici (potraving) stanovend po suseni do konstantni
hodnoty pii 105 °C. Tento parametr vSak necharakterizuje, jakym zplisobem a jakou silou je
voda na matrici vdzana a v jakém mnozstvi. To ma zdsadni vyznam pro procesy probihajici na
matrici jako jsou chemické procesy vcetn€ enzymatickych procest a riist mikroorganismi. Tyto
problémy fesi méfeni aktivity vody (Aw; 0-1) v zavislosti na mnozstvi vody v matrici.
V potravinach umoziuje stanoveni aktivity vody stanovit hodnotu Aw nutnou pro rist
jednotlivych mikroorganismi, aktivitu enzymatickych reakci, enzymatickou aktivitu hnédnuti
a oxidace potravin napiiklad. MoZnosti méfeni budou analyzovany.

The difference between moisture and water activity of the matrix

Moisture is the absolute amount of water in the matrix (food) determined after drying to a constant value at 105°C. However,
this parameter does not characterize how and what a force the water is bound to the matrix and in what amount. This is essential
for matrix processes such as chemical processes, including enzymatic processes and the growth of microorganisms. These
problems are solved by measuring the water activity Aw (0-1) in dependence on the amount of water in the matrix.

In foods, the determination of water activity makes it possible to determine the Aw value necessary for the growth of individual
microorganisms, the activity of enzymatic reactions, the enzymatic activity of browning and the oxidation of foods, for
example. Measurement options will be analyzed.

P38 Racemizace aminokyselin v potravinach ve vztahu k historii zpracovani vzorku
Ilko V., Plouzkova T., Dolezal M., Revenco D., Nakonechna K.
Ustav analyzy potravin a vyzivy, VSCHT Praha

S neustale zvySujicim se zajmem o zdravé a dietni stravovani roste také zdjem o sloZeni,
bezpecnost 1 nutri¢ni hodnotu potravin. O pfitomnosti L-aminokyselin v potravinach vime jiz
dlouhou dobu. O jejich enantiomerech, D-aminokyselinach, objevenych a popsanych teprve
nedavno, je zndmo podstatné méné. I kdyZ se jednd pouze o minoritni formy aminokyselin,
D-aminokyseliny zastavaji velice dilezité funkce v lidském organismu. Neustale ovSem panuje
trend, Ze D-aminokyseliny maji pouze negativni ucinky na lidské zdravi v porovnani
s L-formami. V lidskych tkanich jsou pfevdazné spojovany se starnutim organismu
a podeziivany za vznik neurodegenerativnich onemocnéni. D-aminokyseliny byly detekovany
také u bakterii, rostlin 1 zivo¢ichii. V potravinach tvoii dnes jiz béZznou soucast. Velka Cast
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vyrobcll se snazi pouzivat SetrnéjSi ptipravy a technologické postupy pii vyrobé potravin.
U vétSiny potravin ale neptedstavuji zdravotni riziko.

Cilem prace bylo vyvinout a validovat metodu pro stanoveni L- i D-aminokyselin v s6jovych
hydrolyzatech. Na samotné stanoveni byla vyuzita metoda plynové chromatografie
s hmotnostni detekci po derivatizaci aminokyselin. Poté byl sledovan vliv ¢asu na miru
racemizace aminokyselin v sdjovych omackach a polévkovém koteni. Hodnocen byl také vliv
délky dekontaminace na vznik D-aminokyselin.

Racemisation of amino acids in foods in relation to sample processing

D- amino acids are found in the vast majority of foods. Although we take up to 100 mg daily, no negative effect on human
health has been demonstrated. D-amino acids are often associated with neurodegenerative diseases, but they also play an
irreplaceable role in the development of the nervous system. In addition to food, D-amino acids are also found in the cell walls
of bacteria, in animal proteins and in human tissues. The chiral analysis of amino acids in foods is possible by several methods
that are listed at the end of the theoretical part.

The aim of the work was to develop and validate a method for the determination of L- and D- amino acids in soy hydrolysates
by GC-MS. However, amino acids had to be properly derivatized first. Then, the effect of time on the degree of racemization
of amino acids in soy sauces and soup spices was monitoring. Furthermore, the effect of the length of decontamination on the
formation of D-amino acids was evaluated, too.

P39 Hodnoceni starnuti toastovych chlebi z ¢eského trhu
Svec 1., Sk¥ivan P., Slukova M., Jurkaninova L.

Ustav sacharidi a cerealii, VSCHT Praha, Technicka 5, 166 28 Praha 6, Ivan.Svec@vscht.cz

Pro porovnani zmény spotiebitelské jakosti béhem tydenniho skladovani bylo z ¢eského trhu
vybrano celkem osm vzorkli pSenicného toastového chleba. Jejich priméarni rozdéleni lze
uvazovat podle typu ,,svétly — ,tmavy“ (dvé ¢tverice) a podle podtypt ,,svétly zakladni*
a ,,svetly maslovy*, resp. ,,tmavy celozrnny* (tj. tmavy zékladni) a ,,tmavy vicezrnny* (Ctyfi
dvojice). V ramci inovaci tohoto druhu pekaiského vyrobku bylo mozno mezi testované vzorky
zahrnout také uvedené podtypy s pSenicnym kvasem (dvé Ctvefice ,,bez kvasu* a ,,s kvasem®).
Hodnoceni starnuti bylo provedeno pomoci penetrometru PNR-10 a méteni tuhosti stfidy jako
hloubky priniku nerezové polokoule v drzaku (miry stlaeni vzorku stfidy touto polokouli),
tedy délky jednoosé deformace télesem o hmotnosti 150 g. Celkem 12 vzork stfidy pro kazdy
toastovy chleba bylo vykrojeno standardnim postupem ve druhy, tieti, ¢tvrty a osmy den od
vyroby. Na zéklad¢ statistického zpracovani dat lze konstatovat, Ze pro jednotlivé podtypy
chleba bez kvasu a s kvasem byly podle pfedpokladu hodnoty penetrace stiidy vzajemné
prukazné korelovany (N = 160, r = 0,69; P = 99,9 %). Prikazné dil¢i ztvrdnuti stiidy bylo
zjisténo az ve Ctvrty a osmy den od vyroby, v obecném pohledu bez ohledu na podtyp
toastového chleba a pfitomnost kvasu v receptute. Pii podrobnéj§im porovnani pomoci nove
definovaného parametru gradient starnuti (procentni sniZzeni penetrace mezi druhym a osmym
dnem od vyroby) lIze statisticky odliSit jakost toastového chleba bez kvasu — tmavého
celozrnného a tmavého vicezrnného (gradienty -222 % a -380 %). V ptipad¢ svétlych protéjska
se jednd o chleby s kvasem — svétlého zékladniho a svétlého maslového (gradienty -221 % a -367 %).

Klicova slova: toastovy chleba; penetrometr; tuhost stfidy; starnuti peciva; skladovaci pokus

Keywords: toasted bread; penetrometer; crumb firmness; ageing of pastry; storage experiment
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P40 Merck WordCloud pro potraviny
Antalova Z., Cejpkova Z.
Merck spol. s r.0

ProtoZe je v soucasné dob¢ osobni setkavani stale velmi omezené, radi bychom vam ptedstavili
nasi novou dopliikovou sluzbu — interaktivni Merck WordCloud.

Vyzkousejte a objevte nasSe produkty a na né navazané aplikace a inovace, které vam pomohou
doséhnout vyzkumné cile a vyiesit problémy v oblasti ptirodnich véd. Poskytujeme laboratorni
materidly, technologie a sluzby pro rychlou a bezpecnou préci ve vyzkumnych, vyvojovych
a servisnich laboratotich. Zaroven se stile vice zaméfujeme na udrZzitelnost nasich produktt
1 technologii.

MerckCloud, ptedkladany v plakatové sekci konference, zahrnuje nejdtlezitéjsi oblasti nasi
nabidky pro vyzkum a aplikace v oblasti chemie a analyzy potravin. Jednotliva hesla jsou
hypertextové propojena na nasi stranku www.sigmaaldrich.com a otevfou ji pfimo v oblasti
vaseho zajmu.

Jednoduse kliknéte na uvedena hesla a preneste se do svéta Merck Life Science.

Za vas nazor na tuto aplikaci budeme rady a predem dékujeme.

Merck WordCloud for Food

As the face-to-face meetings are still restricted at the moment, we would like to introduce you to our new service - Merck
WordCloud. Try & taste our new interactive tool — Merck WordCloud and discover our portfolio in product workflows relevant
to your needs and applications. We empower the science community. Our tools, products, service and digital platform make
research easy, more exact and help to deliver breakthroughs more quickly. Nowadays, we focus our strengths on sustainability
of our products and technologies.

MerckCloud is available in the poster section and when you use it you find offers relating to research and development in the
realm of food chemistry and analytics. The keywords are connected to our website www.sigmaaldrich.com via hyperlinks that
directly open the subjects you are interested in.

Just click to reach Merck Life Science!

Your feedback concerning MerckCloud will be highly appreciated.
Thank you in advance.

53


http://www.sigmaaldrich.com/
http://www.sigmaaldrich.com/

P41 Czech Journal of Food Sciences

CZECH JOURNAL
OF FOOD SCIENCES

VOLUME 3%
ISSHFE §

C kA S CZECH ACADEMY OF
5 P AGRICULTURAL SCIENCES
Czech Journal of Food Sciences
(CJFS)

Scope: Food Analysis and Quslity, Food Biochemistry, Mutrition
and Safely, Food Microbslogy, Food Technology and Economy
Web of Science Impact Factor 2018 (IF): 0.932

{B-year IF 2019: 1.322)
Scopus |F 2020 (Scimago Jownal Rank): 0,363

Editor-in-Chief: Kalefing Demnerova (Crech Republic)

Editorial Board: Thirty-nina axparts i the field from all around the warld

Wabslte: wwiw adricubluralousials cxiwebiclls!

Executive Editor: Marla Siarova (cilsifcazv.cz)

Czech Academy of Agricultural Sciences

Journals

Website:
wwnw.agriculturejournals.cz

AGRICULTURAL ECONOMICS (ZEMEDELSKA EKONOMIKAY
CZEGH JOURNAL OF ANIMAL SCIENCE

CZECH JOURNAL OF FOOD SCIENCES
CZECH JOURNAL OF GENETICS AND PLANT BREEDING

HORTICULTURAL SCIENCE

JOURNAL OF FOREST SCIENCE

PLANT PROTECTION SCIENCE

PLANT, SCHL AND ENVIRONMENT

RESEARCH IN AGRICULTURAL ENGINEERING
50IL AND WATER RESEARCH

VETERINARNI MEDIGINA (VETERINARY MEDICIMNE — CZECH)

54



