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Pondéli 27. 5. odpoledne - plenarni prednasSky (invited lectures)

Reformulace potravin - vyzva (nejenom) pro potravinarsky priamysl
Rajchl A.

Ustav konzervace potravin, VSCHT Praha

V soucasné dobé je velmi znepokojivy ndrtst prevalence nékterych civiliza¢nich chorob, jako jsou
diabetes mellitus, kardiovaskularni ¢i nadorova onemocnéni. I kdyz je znamo, ze mnoho z téchto chorob
je nepochybné spjato s télesnou hmotnosti, tak stale vice jak 1,9 miliardy dospélych osob méa nadvahu
a 650 miliont lidi trpi obezitou. Dle WHO zemfe ro¢né€ v souvislosti s obezitou minimalné 2,8 milionu
osob. Zminéné choroby zptisobuji nejenom snizeni kvality Zivota daného jednotlivce, ale vedou i ke
zkraceni doby doziti a k ekonomickym ztratdm pro narodni hospodatstvi. I kdyz je tomuto problému
vénovana znacna pozornost, tak se dlouhodob¢ nedafi tento neptiznivy stav zvratit a je patrné, Ze bez
spoluprace vsech zainteresovanych stran nebude mozné dosdhnout vyraznéjSiho uspéchu. I kdyz je
pfic¢ina vzniku téchto chorob u kazdého jednotlivce jist¢ ddna celou fadou faktord, lze jako zédsadni
bezpochyby oznacit vyzivu. Potravinaisky pramysl v soucasné dobé reaguje na vzniklou situaci
reformulaci potravinaiskych vyrobki, a to nejcasteji za ucelem snizeni obsahu cukri, tukd, soli ¢i trans-
nenasycenych mastnych kyselin. Kazdy zasah do receptury vyrobku ale piedstavuje slozity proces
zahrnujici testovani senzorickych vlastnosti, zhodnoceni technologickych omezeni stavajicich
vyrobnich zatizeni, ovétfeni trvanlivosti reformulovanych vyrobki apod. Ur€itou piekazkou pti snahach
reformulovat stavajici vyrobky také muZze byt negativni vnimani reformulace spottebitelem c¢i
legislativni omezeni. Reformulace potravinafskych vyrobkl sice sama o sobé problémy s vyZzivou
vyfesit nemize, ale mize pomoci tim, ze nabidne konzumentim vyzivové vhodnéjsi alternativu
stavajicim vyrobkum. Prispévek pojednava o problematice reformulace potravin ze Sir§iho whlu
pohledu, diskutovany jsou mozné zpuisoby reformulaci véetné jejich vyhod i omezeni.

Food Reformulation — A challenge (not only) for the Food Industry.

At present, the growing problem of an increasing prevalence of selected civilisation diseases, such as diabetes mellitus,
cardiovascular and cancer diseases is alarming. While many of these are undoubtedly related to overweight and obesity, more
than 1.9 billion adults, of the world population, are overweight and 650 million people are obese, and their numbers are
increasing. According to WHO, at least 2.8 million people die due health issues caused by obesity each year. Moreover, these
diseases do not only lower the quality of life, which lead to a shortened lifespan, but also cause severe national economic losses.
Despite the great deal of awareness, many measures have failed to reverse this unfavourable situation, and it is more than clear,
that without the cooperation of all stakeholders, it will not be possible to achieve any greater success. Although there are many
factors affecting the formation of civilisation diseases, nutrition is certainly regarded as essential. The food industry addresses
this issue by developing new food products by reformulating the current, most commonly by reducing the content of sugar, fat,
salt or trans-unsaturated fatty acids. However, any intervention in the product’s formula is a complex process and affects many
aspects that need to be taken into account, such as testing new sensory properties, the evaluation of technological constraints
of the existing production facilities, verification of the shelf life of reformulated products, etc. Negative consumer perceptions
of reformulated foods or legislative constraints may also cause considerable obstructions. Although reformulated foods alone
cannot solve the nutritional aspect, it can definitely assist consumers by offering them a more nutritionally suitable alternative
to existing products. The presentation will address the issue of food reformulation from a broader perspective and will discuss
possible ways to reformulate food, including the advantages and limitations involved.



Programy Potravinai'ské komory CR k reformulacim potravin
Hrabcova M.

Potravinarska komora CR

Potravinatska komora CR v reakci na silici evropské i lokalni snahy o zlepseni struktury
potravin zalozila koncem roku 2016 Platformu pro reformulace (PPR). Od svého vzniku PPR vytvari
odborné forum, v ramci kterého mohou clenové nejen diskutovat nad jednotlivymi reformula¢nimi cili
a technologiemi, ale hlavné mohou nastavit zdvazky ve sniZeni obsahu cukru, soli, transmastnych
kyselin a nasycenych mastnych kyselin. V lednu 2018 potravinafi ohlasili Deklaraci ke zdravému
zivotnimu stylu, ve které se zavazuji vyvijet aktivity v této oblasti, pribézné je aktualizovat
a vyhodnocovat a sdilet s odbornou i laickou vetejnosti.

Za dobu fungovani PPR se podafilo ,,vylepsit“ celou fadu vyrobkl. Napft. ¢lenové Svazu
mineralnich vod vyznamné snizili obsah cukru v portfoliu minerdlnich vod, snizuje se obsah soli
v masnych a dalsich vyrobcich a cela fada vyrobku jiz neobsahuje transmastné kyseliny. Probiha také
obohacovani potravin (zvyseni obsahu vlakniny a bilkovin, pfidavek tzv. superpotravin nebo navyseni
ovocné slozky) a snizovani energie na porci.

PPR se soustfed’uje také na vzdélavani a publika¢ni ¢innost: byly zvefejnény brozury k cukru,
soli, tukim a vyvazené strav¢; prob&hl odborny seminai k odstranovani transmastnych kyselin, byla
spusténa soutéz ,,Reformulace roku“. Veskeré informace o PPR lze najit na webové strance
www.reformulace.cz.

Czech Food Federation's programmes on food reformulations.

In reaction to the European as well as local calls to improve the composition of the foodstuffs, Czech food and drinks federation
created in 2016 Platform for reformulations. This platform is considered as an expert forum for its members to discuss
reformulation objectives and technologies and form specific reformulation committments in the area of sugar, salt and TFA
reduction.In January 2018 food producers launched Healthy lifestyle declaration, gathering their committments in the area of
healthy lifestyle support.

Since its establishement, Platform for reformulation has achieved lots of food products® innovations and reformulations. For
example, members of the Mineral water association significantly reduced amount of sugar in their products. Meat producers
continuously work on the salt reduction and a number of products does not contain any TFA anymore. Producers also work
on the fortification of their products and reduction of calories per portion.

Platform for reformulations’s activities include education as well. Several brochures (on sugar, salt, fat and heatlhy eating)
have been published and a new competition ,,Reformulation of the year has been launched. More information on
www.reformulace.cz.

Reformulace masnych vyrobkii — médni trend nebo opravnény pozadavek?

Kamenik J., Macharackova B., Jezek F.

Fakulta veterinarni hygieny a ekologie, Veterinarni a farmaceuticka univerzita Brno

V oblasti tzv. zpracovanych mas (processed meats), tzn. ve skupiné masnych polotovart
a masnych vyrobka se reformulace tykaji nasledujicich uprav: snizeni obsahu soli a/nebo obsahu tuku;
obohaceni vyrobkl ingrediencemi s pozitivnim vlivem na zdravotni stav (napf. mastné kyseliny fady
omega 3, probiotika, vitaminy, vlaknina); snizeni obsahu, nebo uplna nahrada chemickych ptidatnych
latek, jako napft. dusitany.

V oblasti snizeni obsahu soli v masnych vyrobcich lze postupovat v zasadé dvéma zptisoby.
Prvnim je moZnost sniZeni na limit technologické u¢innosti pfidavku soli, tj. vlivu na zvySeni schopnosti
masa vazat vodu, a soucasné bez negativniho vlivu na chut’ vyrobku. V pfipadé masnych produktl
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http://www.reformulace.cz/

Vv ptirodnich technologickych obalech je realné snizeni podilu soli na hodnoty okolo 1,8 %.
V experimentu s masnymi vyrobky typu parkd a Spekdckid nyly zaznamenany rozdily v senzorickych
vlastnostech ani Gdrznosti u davek s podilem soli 1,6 nebo 1,8 % ve srovnani se shodnymi produkty
$ 2,0 % soli. Druhou moznosti je ¢astecnd nadhrada sodnych iontd jinymi, vétSinou draselnymi. Pro
nékteré rizikové skupiny konzumentd by vsak tento zplisob nemusel byt vhodny.

Reformulace masnych vyrobkil s ohledem na piitomny tuk smétuji v soucasnosti dvéma sméry.
Jednim je prosté snizeni podilu tuku ve findlnim vyrobku. Druha moznost spoc¢iva v ndhrad¢ (zpravidla
castecné) prirozené pouzivaného zivocisného tuku (veprového sadla nebo hovéziho loje) jinym tukem,
jehoz vlastnosti vice vyhovuji zdravotnim doporuc¢enim. Postupy pouziti rostlinnych nebo rybich tukt
do masnych vyrobkti zahrnuji pfimou aplikaci tukovych slozek, inkorporaci v enkapsulované formé
nebo v podob¢ stabilizovanych emulzi (tzv. pfed-emulgované oleje), ¢i pouziti tzv. strukturovanych
jedlych olejii - oleogelil. Jakékoliv zména v tukové sloZce se vSak v receptufe masnych vyrobkil musi
provadét velmi obezietné. Zmény v tukové sloZzce se mohou projevit v podobé odlisné chuti, bledsi
barvy nebo rozdilné textury.

Meat products reformulation - a modern trend or the right requirement?

In the area of processed meats, ie. in the group of meat preparations and meat products, the reformulations concern the
following: reduction of salt content and / or fat content; enrichment of products by ingredients with a positive effect on health
(eg omega 3 fatty acids, probiotics, vitamins, fiber); reducing or completely replacing chemical additives such as nitrites.

In principle, there are two ways to reduce the salt content in meat products. The first is the possibility to reduce the salt content
when the technological properties of the meat are not affected and without affecting the taste of the product as well. In the case
of meat products in natural casings it is realistic to reduce the salt content to about 1.8%. In an experiment with frankfurters,
no differences in sensory characteristics and shelf life were observed in batches of 1.6 or 1.8% salt compared to the same
products with 2.0% salt. The second option is to partially replace sodium ions with other, mostly potassium. However, for some
risk groups of consumers, this method might not be appropriate.

Reformulation of meat products with regard to the fat content is currently in two ways. One is simply reducing the proportion
of fat in the final product. The second option is to substitute (usually partial) the naturally used animal fat (pork back fat or
beef fat) with another fat whose properties are more in line with health recommendations. Procedures for using vegetable or
fish fats in meat products include direct application of fat components, incorporation in encapsulated form or in the form of
stabilized emulsions (so-called pre-emulsified oils), or the use of so-called structured edible oils - oleogels. However, any
change in the fat component must be done with great care in the recipe for meat products. Changes in the fat component may
appear in the form of a different taste, paler color or different texture.

Tuky a reformulace, kde to ma smysl?
Brat J.

Tuky a mastné kyseliny patii mezi klicové ziviny, které ovliviiuji rGst a vyvoj vraném détstvi
a neinfek¢ni nemoci hromadného vyskytu v pozdéjsim véku. Podle soucasnych vyzivovych doporuéeni
by mél byt pfijem tukdl umirnény na rozdil od nizkotukovych diet propagovanych v minulém stoleti.
Stale plati preference pro konzumaci nenasycenych mastnych kyselin, omezovani pfijmu nasycenych
a vyhybani se transmastnym kyselinam. Na druhou stranu zdména nasycenych mastnych kyselin za
sacharidy na bazi Skrobu nebo cukry nepiina$i zdravotni prospéch. Podobné¢ nema smysl nahrada
palmového tuku za jiné tuky s obdobnym vyzivovym profilem. To jsou dilezité aspekty, které je tieba
zhodnotit v ramci planovanych reformulaci. Jako dtlezité se rovnéz jevi spravny vybér tukl pro rizné
kuchyiiské aplikace, abychom se vyvarovali nezddoucim zménam v olejich béhem ptipravy pokrmu.

Fats and reformulations, where it makes sense?

Fats and fatty acids are key nutrients that affect early growth and development and non-communicable diseases later in life.
Contrary to past dietary advice promoting low-fat diets, current dietary guideline recommends a moderate fat intake. Choosing
foods with unsaturated fatty acids, limiting foods high in saturated fatty acid, and avoiding trans fatty acids is a constant
message over decades. However replacing saturated fatty acids with carbohydrates based on starch or sugars does not bring a
health benefit. Similarly, it does not make sense to replace palm fat by other fats with a similar nutrient profile. These are



important aspects to be considered in the context of the planned reformulations. It is also important to choose right fat for
different kitchen applications in order to avoid non-desirable changes in oil during cooking.

Je tuk ve vyzivé (ne)pritelem?
Dlouhy P.
3. 1ékarska fakulta UK, Praha

Proc snizit prijem sacharidii ve vyZivé a jejich obsah v potravinach
Andél M..

3. 1ékatska fakulta UK, Praha

SniZovani obsahu cukri z pohledu vyrobce

Blecherova J.
Nestlé Cesko s.r.o.

Nestlé je nejveétsi svétovy vyrobcee potravin a napojil, cozZ pro nas znamena i spoluodpoveédnost
v oblasti vyzivy. Nasim cilem je zvySovat kvalitu zivota a pfispivat ke zdravéjsi budoucnosti. Mame
dlouhodoby zavazek nabizet chutnéjsi a zdravéjsi vyrobky, véetné dal§iho snizovani obsahu cukru, soli
a nasycenych tuki. Tato cesta zacala jiz pred patnacti lety a nejvyraznéji se projevila v naSem globalnim
zavazku snizit pfidany cukr do naSich vyrobkl o 5% v obdobi 2017-2020. Obdobn¢ jsme se zavazali
snizit siil a nasycené tuky o 10% za stejné obdobi. Pfi snizovani cukru chceme zéroven zlepsit celkovy
nutri¢ni profil vyrobki, zachovat divéru spotiebitele v pouzité ingredience a to vSe bez chutovych
kompromisu. Tyto aktivity jdou napti¢ celym portfoliem vyrobki, at’ uz se jedna o globalni nebo lokalni
znacky. Zaroven tim chceme podpofit nasi ambici pro rok 2030 — pomoci 50 miliontim déti vést

v owe

zdravéjsi Zivot.

Sugar Reduction from the Perspective of the Producer.

Nestlé is the world’s largest food and beverages company which means for us co-responsibility in the field of nutrition. At
Nestlé, we aim to enhance quality of life and contribute to a healthier future. We have a continuous commitment to offer
tastier and healthier choices, including further reductions in sugars, sodium and saturated fat. This journey started already
15 years ago and is reinforced by new commitments towards 2020. We have committed to reduce the sugars we add in our
products by 5% by 2020 compared to 1 January 2017 and the salt and the saturated fat by 10% versus the same baseline. At
the same time we want to ensure a healthier nutrient profile overall and ensure consumer trust in the ingredients we use,
without compromising taste. These activities cover the whole portfolio, whether it is global or local brand. With these
commitments we want to support our 2030 ambition to help 50 million children lead healthier lives.



Reformulace potravin — vliv soli na kvalitu pekaiskych vyrobki
Bozdéch V., Slukova M., Skiivan P.

1 Albert, s.r.o., CR
2 Ustav sacharidi a cerealii, VSCHT Praha

Chléb a bézné pecivo jsou povazovany za vyznamné zdroje piijmu soli (resp. Nat iontl)
v lidské vyzive. Obsah soli v uvedenych pekaiskych vyrobcich je ve srovnani s jinymi typy potravin
relativné nizky, ale diky kazdodenni spotiebé téchto pekarskych vyrobki, mize predstavovat urcité
zdravotni riziko. Prosté snizovani obsahu soli v receptufe pekaiskych vyrobki v§ak s sebou nese 2 tskali
- snizeni senzorické kvality pekai'ského vyrobku a problémy v technologii.

Stl (chlorid sodny, NaCl) ma vliv na strukturu tésta (reologické chovani), jeho zpracovatelnost
a vytéznost. Davky soli v mnozstvi 1-2 hm% na mouku maji vliv na vini a chut’ vyrobku, jde nejen
0 dosazeni slané chuti, ale o dosazeni tzv. ,,plné* chuti vyrobku. Pfidavek soli ma také vliv na tuhost
a drobivost stfidy a trvanlivost peciva.

Jednim z trendii jak snizit obsah NaCl a zaroven zachovat ptijemné slanou chut’ pekaiského
vyrobku je vyuziti specidlni mikrokrystalické soli (pfipravek Soda-Lo™, vyrobce Tate & Lyle). Diky
vyznamn¢ veétsimu mérnému povrchu je u piedkladaného ptipravku zajisténa rychlejsi odezva
chutovych pohark a lze timto zptsobem docilit stejné silné slané chuti pfi soucasné niz§im obsahu
NaCl ve srovnani s bézné€ pouzivanou granulovanou soli.

U vyrobki bézného peciva (veka, rohlik) byl v provozu testovan vliv ptidavku Soda-Lo™ (jako
25% nahrada NaCl) na vlastnosti tésta, senzorickou kvalitu a starnuti téchto vyrobki. Kontrolni pecivo
(pridavek standardni soli) obsahovalo davku soli 1,8 % hm. na mouku, zatimco pecivo s piipravkem
Soda-Lo™ jen 1,34 % hm. soli na mouku se zachovanim kvality pfipraveného peciva. Pfi pouziti
ptidavku Soda-Lo™ byla stanovena u tésta vyS$si farinograficka vaznost, t€sto bylo volnéjsi (méné tuhé)
a vykazovalo mirné vyss$i taznost; tésto bylo dobfe strojové zpracovatelné (nelepilo se). Stiida veky
s ptidavkem Soda-Lo™ byla pruzna a porovita, stiida rohliku pravidelnéjsi a jemnéjsi, a pruznosti tésta
s ptidavkem Soda-Lo™ srovnatelné s kontrolnim pecivem.

Food reformulation - The effect of salt on the quality of bakery products.

Bread and bakery products are considered to be important sources of salt (Na+ ion) intake in human nutrition. The salt content
of bread and bakery products is relatively low compared to other types of food, but due to the daily consumption of bread and
bakery products it can contribute some health risk. However, simply reduction of salt content in bread brings to the reduction
of sensory quality of bread and breadmaking difficulties.

Salt (sodium chloride, NaCl) affects the structure of the dough, its machinability and yield. Dosages of salt in the amount of 1-
2% (w/w) on flour influence the smell and taste of the product. The addition of salt also affects stiffness and crumbliness, and
shelf-life.

One of the trends to reduce the NaCl content while maintaining a pleasantly salty taste of the bakery product is to use a special
microcrystalline salt (Soda-Lo™, Tate & Lyle). Due to the significantly greater specific surface area, the present composition
provides a faster taste cup response and thus achieves the same strong salty taste with a lower NaCl content compared to the
commonly used granular salt.

For small (rolls) and bigger (loops) bakery products, the effect of the addition of Soda-Lo™ (as a 25% NaCl substitute) on
dough properties, sensory quality and staling of these products was tested in industrial bakery. The control bakery product
contained a salt dose of 1.8% (w/w, related to flour), while Soda-Lo™ bakery products only 1.34% (w/w, related to flour) salt.
The quality of the baked products was excellent. When using Soda-Lo™, higher farinographic water absorption was determined
in the dough, the dough was looser (less stiff) and showed slightly higher extensibility; the dough was easy to machine (not
sticky). Crumb of loop with Soda-Lo™ was elastic and porous during staling, the crumb of roll was more regular and gentle,
and also the elasticity of the dough with the addition of Soda-Lo™ was comparable to that of control bakery products.



Utery 28.5. dopoledne — referaty (lectures)

Vyznamné zdroje rizikovych Zivin

Dostalova J.
Ustav analyzy potravin a vyzivy, VSCHT Praha

V soucasné dob¢ se za nejvétsi riziko vyzivy ve vyspélych zemich povazuje vysoky ptijem soli,
cukru, nasycenych mastnych kyselin a trans mastnych kyselin. Pfijem soli a cukru je zhruba
dvojnéasobny nez jsou doporuCovana mnozstvi. V prednasce budou uvedeny hlavni zdroje téchto
rizikovych zivin. Nejvice soli je pfijimano z potravinarskych vyrobka (75-80 %), zbytek ptfipadd na
pokrmy. Nejvyznamnéjs$imi zdroji jsou pekaiské vyrobky, masné vyrobky a syry vzhledem k vysokému
konzumovanému mnozstvi. Dalsi bohaté zdroje soli jsou: nékteré rybi vyrobky, hotové pokrmy,
dehydratované polévky, instantni nudle, sterilovana zelenina, marinady a dochucovadla, s6jova (az
18%) a dalsi omacky, hotové omacky na téstoviny, bramborové chipsy, slané ty¢inky, solené ofechy.

Kromé bézné znamych zdrojii cukru (cukrovinek, cukraiskych vyrobki, sladkého peciva,
zpracovaného ovoce, slazenych napoji apod) maji vysoky obsah cukru i nékteré druhy cerealnich
snidani, ochucené kysané mlé¢né vyrobky, ptirodni ovocné stavy aj.

V tadé vyrobkl by bylo z technologického hlediska obsah soli i cukru mozné snizit, a proto
program reformulaci je velice prospésny.

Important sources of risky nutrients.

At present, high intake of salt, sugar, saturated fatty acids and trans fatty acids is considered the greatest nutritional risk in
developed countries. Salt and sugar intake is roughly twice the recommended amount. The lecture will present the main sources
of these risk nutrients. Most of the salt is consumed from food products (75-80%), the rest falls on meals. The most important
sources are bakery products, meat products and cheeses due to the high amount consumed. Other rich sources of salt are: some
fish products, ready meals, dehydrated soups, instant noodles, sterilized vegetables, marinades and flavorings, soy (up to 18%)
and other sauces, finished pasta sauces, potato chips, salted sticks, salted nuts etc.

In addition to commonly known sources of sugar (confectionery, pastry, processed fruit, sweetened beverages, etc.), some types
of cereal breakfasts, flavored fermented milk products, natural fruit juices, etc. have a high sugar content.

In many products, both salt and sugar content could be reduced from a technological standpoint, and therefore the reformulation
program is very beneficial.

Vyvoj receptury ovocné pomazanky se snizenym obsahem pridaného cukru

Rydlova L., Juhaszova G., Sevéik R., Rajchl A.

Ustav konzervace potravin, VSCHT Praha

Pojem ovocné pomazanky se obecné pouziva v konzervarenstvi pro marmelady, dzemy, povidla, rosoly
a podobné vyrobky. Ovocné pomazanky maji tradi¢né vysoky obsah cukrti (60-65 %) a je zde tedy
prostor pro jejich reformulaci. Snizeni obsahu cukru v potravinach je naro¢né z diivodu zmén chuti,
barvy, textury, funkcnosti nebo skladovatelnosti. Tvorba pozadované rosolovité konzistence ovocné
pomazanky se snizenym obsahem pfidaného cukru mize byt dosazena pouzitim nizkoesterifikovanych
pektini nebo alternativnich Zelirujicich prostredkil na bazi rostlinnych gum ¢i extracelularnich produkta
mikroorganismii.

Cilem této prace byl vyvoj receptury jahodové pomazanky se snizenym obsahem ptidané¢ho cukru za
vyuziti alternativnich zelirujicich prosttedkl. Nejprve byla posouzena vhodnost vybranych Zelirujicich



prostfedkli pro vyrobu jahodové pomazanky a jako nejvhodnéjsi byl vybran karagenan. Poté byl na
vzorcich karagenanového gelu sledovan vliv ptidavku cukru (10-40 %), kyseliny citronové (0-0,5 %)
a karagenanu (1-2 %) na tvorbu gelu. Dale byla pfipravena série modelovych vzorku jahodovych
pomazanek s 2% piidavkem karagenanu, celkovym obsahem kyselin 0,5 %, liSici se obsahem cukru
(1040 %) a jahod (20-50 %). U téchto modelovych vzorkd byla méfena textura, pH, aktivita vody,
refraktometricka susina, obsah cukrii a provedena senzoricka analyza. Vyroba ovocnych pomazanek
tohoto typu se standardnimi vlastnostmi je komplexni problém ovlivnény mnoha faktory vcetné typu
pouzitého karagenanu a vlastnosti vstupni suroviny.

Development of recipe of fruit spread with reduced content of added sugar.

The term fruit spreads is generally used in food preservation for marmalades, jams, jellies and similar products. Traditionally,
fruit spreads have high sugar content (60-65 %) and there is space for their reformulation. Reduction of food sugar content is
difficult because of changes in taste, colour, texture, functionality or shelf life. The formation of the desired gelled consistency
of the fruit spread with reduced content of added sugar can be achieved by using low—esterified pectins or alternative gelling
agents based on vegetable gums or extracellular products od microorganisms.

The aim of this work was to develop a recipe of strawberry spread with reduced content of added sugar using alternative gelling
agents. First, the suitability of selected gelling agents for strawberry spread production was assessed and carrageenan was
selected as the most suitable. Then the effects of the addition of sugar (10-40 %), citric acid (0-0.5 %) and carrageenan (1-2
%) on gel formation were monitored. Further, a series of model samples of strawberry spreads with 2% carrageenan addition,
total acid content of 0.5 %, differing in content of sugar (10-40 %) and strawberries (20-50 %) was prepared. For these model
samples texture, pH, water activity, refractometric dry matter, sugar content were measured and sensory analysis was
performed. The production of fruit spreads of this type with standard properties is a complex problem affected by many factors
including the type of used carrageenan and the characteristics of the input raw material.

Allithiolany — organosirné slouc¢eniny zodpovédné za horkou chut’ cibule
Stefanova 1.}, Kubec R.%, Moos M.2, Urajova P.3, Kuzma M.%, Zapal J.*

! Katedra aplikované chemie, Jiho¢eska univerzita v Ceskych Bud&jovicich;

2 Laboratof analytické biochemie a metabolomiky, Biologické centrum AV CR v Ceskych
Budg¢jovicich;

% Laboratof fasové biotechnologie, Mikrobiologicky ustav AV CR v Tfeboni;

* Laboratof charakterizace molekularni struktury, Mikrobiologicky ustav AV CR v Praze

Cibule kuchynska (Allium cepa) je diky svym vyraznym organoleptickym vlastnostem znama téméf po
celém svéte a stala se nedilnou soucasti mnoha produkti potravinarského primyslu. Nositeli typickych
organoleptickych vlastnosti cibule jsou piedevs§im rozmanité organosirné slouceniny, které se staly
predmétem velkého poctu védeckych studii. Za védecky zcela neprozkoumanou oblast 1ze ovSem
oznacit vysoce nezadouci hotknuti cibule, ke kterému casto dochdzi béhem jejiho kulinarniho
I prumyslového zpracovani.

Pomoci nékolika sérii HPLC frakcionaci nasledovanych senzorickou a instrumentalni analyzou
bylo v homogenizované cibuli nalezeno celkem devét novych, v odborné literatuie dosud nepopsanych
skupin organosirnych slou¢enin. Na zakladé spektroskopickych dat (MS, NMR, IC) bylo zjisténo, ze
tyto slouceniny, trivialné pojmenované allithiolany A—I, jsou strukturné navzajem blizce ptibuzné
derivaty 3,4-dimethylthiolan S-oxidu. Jejich elementarni slozeni odpovidd sumarnim vzorcim
CxHy0284, CxHyO3S5 popt. CxHyO4S6 (x = 10—-18, y = 18-30). Tyto latky vykazuji neptijemné
hotkou chut' s detekénimi limity 15-30 ppm. Byly navrzeny pravdépodobné mechanismy tvorby
allithiolanti, na jejichz zéklad¢ lze usuzovat, Ze vzniku téchto sloucenin patrné nelze zabranit bez
soucasného ovlivnéni typickych organoleptickych vlastnosti cibule.



Allithiolanes — organosulfur compounds responsible for the bitter off-taste of onion.

Thanks to its typical sensory properties, onion (Allium cepa) is one of the most popular vegetables worldwide. It is also an
important ingredient of many products of the food industry. The typical organoleptic properties of onion can be mostly
attributed to a wide range of organosulfur compounds that have been the object of many scientific reports. During the typical
food-industry or culinary usage of onion sometimes acquires an unpleasantly bitter taste. The compounds responsible for this
bitter off-taste have remained completely unknown until now.

Using a series of sensory-guided HPLC fractionations, the existence of nine groups of hitherto unknown organosulfur
compounds has been revealed. On the basis of spectroscopic data (MS, NMR, IR), it was found that these compounds, trivially
named allithiolanes A—I, are members of a large family of structurally closely related derivatives of 3,4-dimethylthiolane
S-oxide with the general formulas of CxHyO2S4, CxHyO3S5, or CxHyO4S6 (x = 10—18, y = 18-30). Allithiolanes possess an
unpleasantly bitter taste with detection thresholds in the range of 15—30 ppm. Formation pathways of these newly discovered
organosulfur compounds were proposed, which suggest that the generation of allithiolanes cannot be completely prevented
without affecting the typical organoleptic properties of onion.

Senzorické hodnoceni rostlinnych oleji
Panovska Z., Hrdlickova M., Dolezal M., Mikova K., Ilko V.
Ustav analyzy potravin a vyzivy, VSCHT Praha

Senzorické hodnoceni olejii neni jednoduché a zalezi, zda se jedna o oleje rafinované nebo
panenské. U rafinovanych olejt, které jsou popisovany jako oleje bez vyrazného zbarveni a chuti se
senzoricky hodnoti hlavné zavady.

U panenskych oleju je situace zcela odlisna, ale zalezi na druhu oleje. Metodika je podrobné
fyzikalni ukazatele. V Evropé€ pracuji odborné panely, které se soustedi na hodnoceni pouze olivovych
oleji pro komercni oblast. Vzhledem k tomu, Ze v soucasné dob¢ jsou na trhu desitky panenskych oleji
lisovanych ze semen a plodi, je problematika senzorického hodnoceni olejl slozitéjsi a jen malo
popsana. Navic v poslednich letech vyzkumy ukazaly, Ze u n€kterych Zivo¢isnych druhi se vyskytuji
receptory na vnimani chuti mastnych kyselin a stale castéji védci pisi o tom, Ze v budoucnosti budeme
uvadét jako zakladni chut’ kromé sladké, slané, hotké, kyselé a umami i Sestou tzv. tucnou chuti.
Pfispévek se zaméti na zasady hodnoceni olejd, ukdze senzorické hodnoceni méné znamych druhii
a sezndmi s novinkami v oblasti chuti mastnych kyselin.

Sensory evaluation of vegetable oil.

Sensory evaluation of oils is not so easy and it depends on whether it is for refined or virgin oils. In the case of refined oils, which
are described as oils without significant coloration and taste, the defects are mainly evaluated. For virgin oils, the situation is quite
different, but it depends on the type of oil. The methodology is described in details for virgin olive oils, where sensory analysis is
more important than chemical-physical indicators. There are expert panels in Europe that focus on evaluating only olive oils for
the commercial area. Since there are dozens of virgin oils pressed from seeds and fruits on the market today, the problem of sensory
evaluation of oils is more complex and little described. In addition, in recent years, researches has shown that in some animal
species there are receptors for the perception of fatty acid taste and more often scientists write that in the future we will speak not
only about sweet, salty, bitter, sour and umami taste but also about the sixth so-called fat taste. The paper focuses on the principles
of evaluation of oils. In this paper, we show our sensory evaluation of lesser known virgin oils and we introduce the new
information in the field of fatty acid taste.



»PFirodni pridatné latky: budoucnost, nebo slepa ulice?
Adamcova M., Pohiinek V., Sev¢ik R.

Ustav konzervace potravin, VSCHT Praha

Zvysena poptavka po potravinach bez kontroverznich ptidatnych latek nuti potravinarsky
pramysl hledat jejich alternativy. Pozornost vyzkumnikti i potravindfskych podniki se obraci
k pfirodnim pfidatnym latkdm. Ty mohou pochazet z rostlin, mohou mezi né patfit specifické
antimikrobidlni latky produkované mikroorganismy, ptfipadné i n€které latky obsazené v Zivocisnych
produktech. Pfirodni latky mohou plnit funkci antioxidantl, konzervanti, barviv, sladidel aj. Mohou
¢astecné, nebo Upln¢, nahrazovat kontroverzni ,,chemicka® aditiva. Uvadi se, ze ptidavek ptidatnych
latek z ptirodnich zdroji by mohl potencialné pozitivné ovliviiovat i zdravi konzumentd, nicméné¢ studii
na toto téma je zatim malo. Kromé vyhod s sebou pouziti pfirodnich ptidatnych latek ptinasi fadu uskali.
Nejde vlastné o maskovani ptidavku ptidatnych latek? Jsou vSechny pfirodni latky v potravinaistvi
pouzitelné univerzalné¢? Jakou formu ptidavku ptirodni latky zvolit pro danou potravinu? V piispévku
je diskutovana moznost vyuziti ptirodnich latek z rostlin jako nahrady vyuzivanych ptidatnych latek.

»Natural® Food Additives: Are they worth it?

Increased demand for food without controversial additives forces the food industry to look for the alternatives. The attention
of researchers and food businesses is turning to the food additives from natural sources. These might be of plant or microbial
origin, and possibly, some active compounds might be contained in animal products. Natural substances can act as antioxidants,
preservatives, dyes, sweeteners, etc. They can partially or completely replace controversial "chemical™ additives. It is reported
that the addition of additives from natural sources could potentially positively affect consumer health, but there is still little
study on this topic. However, the use of natural additives brings several questions to mind. Isn't it about masking the addition
of additives? Are all natural substances in the food industry universally applicable? What form of the addition of natural
substance to choose for a particular food product? The talk discusses the possibility of using natural food additives from plants
as a substitute for controversial additives.

Jak se podileji nerozpustné sloZky na antioxida¢ni kapacité potravin

Cejpek K.
Ustav analyzy potravin a vyzivy, VSCHT Praha

V mnohych potravinach je vyznamna ¢ast antioxidant obsazena v nerozpustném podilu. Vétsina
stavajicich metod pouZivanych pro stanoveni antioxidacni kapacity (AOC) je zalozena na analyze
pouhych extrakti (vodnych, alkoholovych aj.) z potravin nebo piefiltrovanych napoju, a tak skute¢na
celkova AOC potravin byva mnohdy vyrazné¢ podhodnocena. Tradi¢ni pfevedeni nerozpustnych
antioxidantd do roztoku hydrolyzou vzorku se v soucasnosti prakticky nevyuziva, protoZe je spojeno
s mnohymi nevyhodami. V posledni dekad¢ se ale objevily metody umoznujici mefeni celkové AOC
bez ptedchozi hydrolyzy vzorku, které jsou zalozeny na sledovani zhaSeni barevnych radikald
antioxidanty jak v rozpustné, tak i suspendované nerozpustné frakci potravin.

Mezi potraviny, které obsahuji vysoky podil antioxidanti v nerozpustnych podilech, patii napt.
cerealie s vyS§im obsahem vlakniny, napoje s dispergovanymi ¢asticemi nebo slozitéjsi heterogenni
systémy jako je napf. §tava z rakytniku s vy$§im obsahem lipidt. Bylo také provedeno srovnani
ucinnosti pouzivanych metod a jejich variant pro stanoveni celkové antioxida¢ni kapacity v rozpustnych
a nerozpustnych frakcich vybranych potravin.

How insoluble components contribute to the antioxidant capacity of foods.
In many foods, a significant part of antioxidants is contained in the insoluble fractions. However, most of the existing methods
used to determine antioxidant capacity (AOC) are based on analysis of only extracts (aqueous, alcoholic, etc.) from food or of
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filtered beverages, and thus the actual total AOC in a food may be significantly underestimated. The traditional transfer of
insoluble antioxidants into solution via hydrolysis of a sample is currently practically unused because of its many disadvantages.
In the last decade, however, some methods have emerged that make the measurement of total AOC possible without prior
sample hydrolysis, which are based on the quenching of the coloured radicals by antioxidants in both soluble and suspended
insoluble food fractions.

Foods that have a high portion of antioxidants in insoluble matter include, for example, cereals high in fiber, beverages with
haze, or more complex heterogeneous systems such as sea buckthorn juice with some content of lipid. Moreover, the
effectiveness of the methods and their variants used were compared to determine the total antioxidant capacity in the soluble
and insoluble fractions of selected foods.

Nutri¢ni kvalita a bezpe¢nost jedlého hmyzu
Kouiimska L., Kulma M.%, Homolkovéa D.}, Plachy V.

! Katedra mikrobiologie, vyzivy a dietetiky; Ceska zemédglska univerzita v Praze
2 Katedra zoologie a rybaistvi, Ceska zemédélska univerzita v Praze

Hmy?z je rozsifenym zdrojem potravin v mnoha oblastech svéta. V Evropé je konzumace hmyzu
neobvykld, ale zajem o jedly hmyz roste jak u konzumentd, tak i u vyrobcl potravin. Hmyz je bohaty
na ziviny, a v nekterych pfipadech ma vysoky obsah bilkovin a tukli srovnatelny s konvencnimi
zivo¢isnymi produkty. Obsah bilkovin v riznych druzich jedlého hmyzu se pohybuje od 5 do 77 %
S prumérnou hodnotou mezi 35 a 61 % vztazeno na suSinu. Primérny obsah tuku v riznych druzich
jedlych druhtt hmyzu se pohybuje od 13 do 33 % v susiné, pricemz nékteré druhy dosahuji maximalniho
obsahu tuku i pies 70 %. Mezi polysacharidy hmyzu pfitomné ve vyznamném mnozstvi patii chitin a
glykogen. Na nutri¢ni hodnotu jedlého hmyzu ma vliv mnoho faktorti, jako jsou podminky chovu, pocet
jedinct v chovu, vyvojové stadium a pohlavi jedinct, krmivo, zptisob usmrceni a dalSiho zpracovani.

Jedly hmyz je v evropském potravinafském pramyslu pouZzivan jen zfidka. Je vSak pfedmétem
rostouciho zajmu jako alternativni zdroj surovin, zejména bilkovin. Rizika spojena s pouzivanim hmyzu
ve vyrob¢ potravin nebyla dosud dostateéné prozkoumana. Divodem je stale nedostatek védecky
podloZzenych poznatkli o bezpecnosti hmyzu a jeho zménach v pribéhu zpracovani. Proto je tieba
peclivé zvazit vSechna mikrobiologicka, chemicka a fyzikalni rizika konzumace jedlého hmyzu.

Nutritional quality and safety of edible insects.

Insects are widespread food sources in many regions of the world. In Europe the consumption of insects is uncommon, but is
gaining growing attention both among consumers and food producers. Insects are rich in nutrients, and in some cases have a
high protein and fat content comparable to conventional animal products. The protein content of various edible insects ranges
from 5 to 77% with average values between 35 and 61% based on dry matter. The average fat content of various edible insect
species ranges from 13 to 33% in relation to dry mass, whereby some species reach a maximum fat content of over 70%. The
polysaccharides present in significant amounts in insects include chitin and glycogen. Nutritional value of edible insects is
influenced by many factors, such as rearing conditions, number of individuals, developmental stage and sex of individuals,
feed, method of killing and further processing.

Edible insects are rarely used by the European food industry. However, it is the subject of growing interest as an alternative
source of raw materials, especially proteins. The risks associated with the use of insects in food production have not yet been
sufficiently investigated. The reason is still the lack of science-based knowledge of insect safety and its changes during the
processing. Therefore, careful consideration should be given to all microbiological, chemical and physical risks of eating edible
insects.
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VyuZziti bakteriofaga p¥i vyrobé potravin
Horsakova 1., Pohtinek V., Rajchl A., Sevéik R.

Ustav konzervace potravin, VSCHT Praha

Bakteriofagy jsou viry infikujici bakterie. Jsou schopné lyzovat napadené bakterie, a mohou
proto slouzit jako u¢inné antibakterialni prostfedky. Jejich nevyhodou je, Ze kazdy druh bakteriofagu
napada pouze konkrétni druh bakterie nebo nanejvys$ skupinu ptibuznych druhd bakterii. Vzhledem
k tomu, Ze se vyznamné zvySuje pocet druhti bakterii, které jsou rezistentni vii¢i antibiotikim a také ke
konzerva¢nim a sanita¢nim prostfedkiim pouzivanym v potravinafstvi, pfimo se nabizi moznost pouziti
bakteriofagi k jejich inhibici. V soucasné dobé jiz existuje fada preparati, které se pouzivaji
Vv potravinaiskych vyrobach hlavné proti patogennim bateriim. Vyuziti nasly naptiklad v ochrané masa
a masnych vyrobkii, v mlékarenstvi, v baleni potravin, k zajiSténi Cistoty potravinarskych zatizeni
a podobné¢. Tento ptispevek bude vénovan pichledu soucasného stavu poznani v této oblasti. Budou zde
diskutovany mozné aplikace bakteriofagli v potravinaistvi a vyhody a nevyhody jejich pouziti. Nas
praveé zahajovany projekt smétuje k vyuziti bakteriofagii k oSetfeni odpadnich vod z potravinatskych
vyrob. Tyto vody byvaji silné kontaminovany fytopatogeny. Cilem projektu je zabranit jejich Sifeni dale
do zivotniho prostiedi, kde by mohly ohrozit jak pfirozené prostfedi, tak zejména monokulturné
pestované plodiny.

Use of bacteriophages in food production.

Bacteriophages are viruses infecting bacteria. They are capable to lyse infected bacteria and therefore they can serve as effective
antibacterial agents. Their disadvantage is, that every kind of bacteriophage attacks only the specific type of bacterium or at
most a group of related bacterial species. With regard to significantly increasing the number of bacterial species resistant to
antibiotics and preservatives and sanitizers used in food industry too, it can be advantageous to use of bacteriophages to their
inhibition. There is already a number of the preparations at present, which are used in food production mainly against
pathogenic bacteria. They have found use for example in protection of meat and meat products, in dairy industry, in food
packaging, to ensure the cleanliness of food equipment and the like. This paper will be devoted to an overview of the current
state of knowledge in this area. There will be discussed possible applications of bacteriophages in food industry and advantages
and disadvantages of their use. Our just started project is aimed at using bacteriophages to treat wastewaters from food
production. These waters are heavily contaminated with phytopathogens. The aim of the project is to prevent their spread
further into the environment, where they could endanger both the natural environment, and especially anthropogenic
monoculture crops.

Aplikace metody LAMP v potravinarstvi
Loupancova K., Bambasova L., Svirakova E.
Ustav konzervace potravin, VSCHT Praha

Metoda LAMP (,,loop-mediated isothermal amplification* neboli ,,izotermalni amplifikace
zprostfedkovana smyckou®) predstavuje souCasny fenomén molekularn€é biologickych metod pro
amplifikaci specifickych sekvenci DNA a RNA pro detekci patogennich, semi-patogennich
a technologicky nezadoucich mikroorganismd.

Cilem této prace je studium zakladnich principii metody LAMP a jejiho vyuziti pro rychlou
a spolehlivou detekci zdravotné a technologicky nezadoucich bakterii, origindlné pochazejicich
z potravin a vody. Experimenty LAMP byly doplnény o stanoveni ristovych charakteristik testovanych
kmend. VSechny experimenty byly provedeny v laboratornich podminkach.

Konkrétn¢ byly experimenty uskuteénény se 6 sbirkovymi bakterialnimi kmeny: Enterococcus
faecium CCM 2308, Enterococcus sp. CCM 7247, Escherichia coli CCM 7395, Pseudomonas
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aeruginosa CCM 7930, Klebsiella pneumoniae CCM 8853 a Streptococcus sp. CCM 4685. Pro zpétnou
detekci testovanych kmenti z kultivacnich bujont byly pouzity komeréni panely eazyplex® (dodavatel:
Amplex Biosystems GmbH, DEU; distributor Axon Lab spol. s r.0., CZE), které jsou pouZzivany
Vv klinické praxi. Ristové charakteristiky testovanych kmend byly stanoveny s vyuzitim laboratorniho
bioreaktoru RTS-1C (vyrobce: BioSan, LVA; distributor pro CZE a SVK: LABOSERV s.r.0),
pracujiciho na principu optické spektrofotometric (A850) v realném case, v mddu kontinualng
michaného objemu.

Bylo zjisténo, ze metoda LAMP byla vhodna pro detekci potravinovych patogenti a semi-
patogentl, v¢etné technologicky nezadoucich bakterii, na uroveil druhu. Zavérem bylo konstatovéno, ze
metoda LAMP predstavuje moderni metodu pro rychlou a prikaznou detekci riznych nezadoucich
mikroorganismil s vyznamnym potencialem do budoucna. Vysledky této prace mohou byt vyuzity pfi
aplikacich metody LAMP v potravinaistvi pii cileném jisténi zdravotni bezpecnosti a jakosti surovin
i vyrobkd..

Application of the LAMP method in food industry.

The LAMP method (loop-mediated isothermal amplification) is a current phenomenon of molecular biological methods for the
amplification of specific DNA and RNA sequences for detection of pathogenic, semi-pathogenic and technologically
undesirable microorganisms.

The aim of this work is to study the basic principles of the LAMP method and its use for fast and reliable detection of healthy
and technologically undesirable bacteria, originally coming from food and water. The LAMP experiments were supplemented
by determination of the growth characteristics of tested strains. All experiments were performed under laboratory conditions.
Specifically, the experiments were performed with 6 collection bacterial strains: Enterococcus faecium CCM 2308,
Enterococcus sp. CCM 7247, Escherichia coli CCM 7395, Pseudomonas aeruginosa CCM 7930, Klebsiella pneumoniae CCM
8853 and Streptococcus sp. CCM 4685. The eazyplex® commercial panels (the supplier: Amplex Biosystems GmbH, DEU;
the distributor Axon Lab Ltd., CZE), which are used in clinical practice, were used for reverse detection of tested strains from
cultivation broths. Growth characteristics of tested strains were determined using the laboratory bioreactor RTS-1C (the
manufacturer: BioSan, LVA; the distributor for CZE and SVK: LABOSERV Ltd.), operating on the principle of optical
spectrophotometry (A850) in real time, in the continuously stirred volume mode.

The LAMP method was found to be suitable for detection of food pathogens and semi-pathogens, including technologically
undesirable bacteria, to the species level. In conclusion, it was stated that the LAMP method is a modern method for rapid and
specific detection of various undesirable microorganisms with significant potential for the future. The results of this work can
be used for applications of the LAMP method in the food industry with the aim of ensuring the safety and quality of raw
materials and products.

Mikrobiologicka kontrola kvality pri vyrobé dZusi a vin
Poliak P.

Sysmex CZ, s.r.o., Brno

Molekulova spektroskopie a kontrola kvality a sloZeni potravin
Sedliakova M.

Nicolet CZ, s.r.o., Praha

Potraviny a jidlo obecné tvoii komplexni systém slozeny pievazné z vody, tuku, bilkovin
a sacharidi, vedle toho ale zahrnuje i velké mnozstvi minoritnich slozek. Kvalita potravinatskych
vyrobki zavisi na mnozstvi a kvalité jednotlivych slozek potraviny a zahrnuje také chemické, biologické
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a mikrobialni faktory, které maji vliv na trvanlivost a souviseji s nevratnymi chemickymi
a enzymatickymi reakcemi v potravindch. Pozadavek na vysokou kvalitu a bezpe€nost pii vyrobé
potravin samoziejmé vyzaduje fizeni celého procesu a k tomu jsou nezbytn¢ nutné vhodné analytické
nastroje pro zkoumani potravin.

Molekulova spektroskopie je historicky velmi UspéSna metoda pii hodnoceni kvality
zemedélskych produktti. Metody zalozené na interakci zafeni s hmotou jsou pro analyzu slozek potravin
vhodné a vyhleddvané, protoze neni nutnd piiprava vzorku, poskytuji rychlou analyzu a umoziuji
provadét analyzu nékolika parametrii souc¢asné pii jednom méteni. Navic se fadi mezi levnéjsi techniky.
Tyto vyhody se tykaji zejména blizké infracervené (NIR), infracervené (IR) a Ramanovy spektroskopie.
Vibrac¢ni spektroskopické techniky, ve spojeni s riznymi chemometrickymi nastroji, jsou pouzivany pro
kontrolu sloZeni potravin, napojl, oveétovani pravosti nebo falSovani, hodnoceni a predikce zmén
kvality, které souviseji s bezpecnosti potravin.

Molecular spectroscopy for food quality analysis and control.

Food is a complex system comprised predominantly of water, fat, proteins and carbohydrates together with numerous minor
components. Quality of food products depends on the amount and quality of these components. The food quality includes also
chemical, biological and microbial factors, which limits their shelf life and is connected with irreversible chemical and
enzymatic reactions. The demand for high quality and safety in food production obviously calls for process control, which in
turns requires appropriate analytical tools to investigate food.

Molecular spectroscopy has been historically very successful at evaluating the quality of agricultural products, especially food.
Methods based on molecular spectroscopy are highly desirable for analysis of food components because they often require
minimal or no sample preparation, provide rapid analysis, are cheap and have the potential to run multiple tests on a single
sample. These advantages particularly apply to infrared (IR), near-infrared (NIR) and Raman spectroscopy. Vibrational
spectroscopic techniques, in conjunction with various chemometric tools, are being applied for the determination of food or
beverage composition, authentication, or adulteration, the assessment and prediction of quality and process-induced changes,
and the detection of chemical or microbiological contaminants related to food safety.
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Stireda 29. 5. dopoledne - referaty (lectures)

Standardy v oblasti kvality a zvySeni bezpe¢nosti v cerealnim oboru dekontaminaci
surovin

Filip P., HruSkova M

Svaz primyslovych mlynt Praha

Zdravotni nezavadnost potravin predpoklada, Zze vyhovuji mikrobiologickym a chemickym
pozadavkim a neobsahuji toxické produkty v mnozstvi ohrozujici zdravi. Cerealni vyrobky také musi
odpovidat deklarovanym jakostnim pozadavkim a mit odpovidajici smyslové vlastnosti.

Formy zabezpeceni uvedenych pozadavki maji strukturu s odliSnou mirou zavaznosti pro
vyrobu a obchod. Legislativa EU ve formé natizeni ES 178/2002, 852/2004 a 853/2004 jsou soucasti
narodnich ptedpisi. Smérnice EU musi byt implementovany do narodni legislativy. Ve vztahu ke
spole¢nosti a spotiebiteli maji funkci certifikaéni organy, validujici standardy 1SO 9001, ISO 22000
a HACCP. Pro vyrobce jsou dilezité dal§i normativni systémy napt. normy GFSI, FSSC 22000, BRC,
IFS, GMP+.

Rizika tykajici se bezpecnosti cerealnich vyrobkti pochéazi predevsim z pole a pied zpracovanim
je nezbytné uplatiovat zejména nové zpusoby Cisténi obili. Inovace jsou zaloZeny zejména na tiidéni
podle mérné hmotnosti, barvy a intenzivni povrchové opracovani. Vysledkem je zvySeni hygienické
Cistoty ceredlnich vyrobku a uziti zrna pSenice napf. jako obilné vlakniny.

Cilem presentace je predstaveni standardli v oblasti kvality a zvySeni bezpec¢nosti cerealnich
vyrobkil inovaci technologickych postupi pii zpracovani psenice.

Quality standards and increasing of safety level in cereal industry by means of raw material decontamination.

Healthy food on exceptionable level presuppose, that they satisfy microbiological and chemical requirements and did not
contain toxic products in threating health amount. Cereal products must also reply to proposed quality demands and fulfil
corresponded sensorial characteristics.

Process of safety the declared demands constitute the complex structure with different level of obligation for production and
trade, EU law in form of regulations ES 178/2002, 852/2004 and 853/2004 create parts of national orders. In relation to society
and consumers play important role the certification authority with charge of validation 1SO 9001, ISO 22000 and HACCP
standards. In case of food producers the normative systems as GFSI, FSSC 22000, BRC, IFS, GMP+ supply important function.
Risks connected with cereal foods have originate above all in field and before milling process is necessary to take new manners
of grain cleaning. Technology innovation is found on classify according to specific weight, color and apply new cleaning
procedure (intensive surface elaboration). Results are connected with higher hygienic level and possibility of wheat grain using
as food fiber.

Aim of presentation is to inform about standards in food quality system and increasing of cereal food safety by means of new
technological process during wheat milling.

Vliv netradi¢nich plodin na nutri¢ni a senzorické hodnoceni téstovin

Svec 1., Vitova M., Sekerova H., Kallasova E., Jitickova K., Hruskova M.
Ustav sacharidt a cerealii, VSCHT Praha

V cerealni laboratofi VSCHT Praha byla vytvofena a optimalizovdna metodika pro laboratorni
vyrobu téstovin typu kolinek. Podle platné legislativy je mozno pro zménu barvy téstovin pouZzit pouze
pfirodni barviva, jako jsou prumyslové pouzivané karotenoidy. Nahradou casti pSeni¢né mouky
polohrubé téstarenské barevnymi rostlinnymi pudry ze susenych rajéat, petrzele, mrkve se méni nejen
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barva vysledného produktu — také spotiebitelské jakost ve smyslu zvySeni hmotnosti a zvétSeni objemu
po uvafeni véetné chuti a celkové pfijatelnosti. Pfidavkem mouk z prosa, kukufice, pohanky, soji
a lupiny do pSeni¢nych a semolinovych té€stovin byl v riizné mite ovlivnén obsah bilkovin. Jejich podil
byl vyssi ve druhé skupiné zejména pro té€stoviny s lusténinovymi moukami (napf. pro jednovajecné
pSenicné a bezvajecné se sdjou 15,3 a 19,9 %). Obsah rezistentniho §krobu vyznamné narostl po uvareni
(z 0,50-0,77% na 1,71-2,79% pro semolinové). Stran barvy se semolinové té€stoviny se diky vy$$imu
obsahu karotenoidi vyznaovaly méné intenzivni svétlosti L*, ale rozdily v odstinu zluté (chromacita
b*) nebyly diky 20% ptridavku netradi¢nich plodin tak vyrazné. Senzoricky byly dobfe ptijatelna kolinka
s rajcatovym pudrem nebo semolinova s kukufi¢nou moukou, zatimco lupina a zejména sdja negativné
ovlivnily vlini a ¢astecné i chut’ té€stovin. Podobné 1ze modifikovat nutri¢ni hodnotu a senzoricky profil
bezlepkovych téstovin na bazi kukuficné mouky, bramborového Skrobu a karboxymethylcelulozy.

Non-traditional crops effect on nutrition and sensory evaluation of pasta.

In the Cereal laboratory of the University of Chemistry and Technology Prague, the methodology for laboratory production of
elbow pasta was developed and optimized. Under current legislation, only natural colorants such as industrially used
carotenoids can be used to change the colour of pasta. By partial replacing semi-coarse wheat flour by colour vegetable powders
from dried tomatoes, parsley, carrots, not only the colour of the final product changes — also the consumer quality in terms of
weight gain and increased volume after cooking including taste and overall acceptability. By adding flour from millet, corn,
buckwheat, soybean and lupine to one-egg wheat pasta and semolina counterparts, the protein content was influenced a different
extent. Within the latter group, their portion was higher, especially for pasta with soy or lupine flour (e.g., 15.3% and 19.9%).
The resistant starch content increased significantly after cooking (from 0.50-0.77% to 1.71-2.79% for semolina types). As far
as colour is concerned, the semolina pasta had less intense lightness L* due to the higher carotenoid content, but the differences
in yellowness (chromacity b*) were not so pronounced due to the 20% addition of non-traditional crops. In terms of overall
sensorial quality, elbow pasta with tomato powder or semolina-corn ones were acceptable, while lupine, and especially soy,
had a negative effect on the flavour and partly on the taste of pasta. Similarly, the nutritional value and the sensory profile of
gluten-free pasta based on corn flour, potato starch and carboxymethylcellulose can be modified.

Spektralni charakterizace suSenek s obsahem suSeného rakytniku

Tobolkové B.}, Jelemenska V.!, Kukurova K., Ciesarova Z.!, Smolérikové E.2, Papankova B.2

1 Odbor chémie a analyzy potravin, Vyskumny ustav potravinarsky, Néarodné pol'nohospodarske
a potravinarske centrum, Bratislava, SK

2 Fakulta chemickej a potravinarskej technoldgie, Slovenskd technickd univerzita v Bratislave,
Bratislava, SK

3 Fakulta prirodnych vied, Univerzita sv. Cyrila a Metoda v Trnave, Trnava, SK

Vylisky rakytniku feSetlakového vznikajici pfi zpracovani rakytnikové §tavy jsou bohatym
zdrojem bioaktivnich latek, jako jsou polyfenoly, flavonoidy a karotenoidy. Aplikace téchto susenych
vyliskii v trvanlivém pecivu predstavuje potencialni moznost, jak efektivnéji vyuzit v nich obsazené
bioaktivni latky. V této préci byly porovnany vybrané spektralni charakteristiky (antioxida¢ni aktivita,
celkové polyfenoly a flavonoidy a barevné charakteristiky) suSenek ptipravenych z pohankové, pSeni¢né
a zitné mouky. V receptute susenek bylo 10 % mouky (spotiebitelsky akceptovatelné) substituovano
homogenizovanymi susenymi vylisky rakytniku rGzné zrnitosti. Vysledky prokazaly, Zze antioxidacni
vlastnosti suSenek se lisi v zavislosti na druhu pouzité mouky, ale i zrnitosti homogenizovanych vyliska.
Ve vétsiné piipadl, klesa antioxidacni aktivita mouk i suSenek v potfadi pohanka > zito > pSenice.
Inkorporace jemnéjsi frakce vyliski do mouky (velikost ¢astic < 1 mm) vedla k zvySeni celkové
koncentrace polyfenold a flavonoidu, a tedy i k zvySeni antioxidaéni aktivity. Pfidavek homogenizovanych
vyliskll rakytniku se také projevil na zmén¢ barevnych charakteristik nejen jednotlivych mouk, ale
i vyslednych suSenek. Svétlost (L*) se snizila, podil Cervené (a*) a Zluté (b*) barvy se zvysil.
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Podekovani: Prispevek vzmnikl v ramci projektu APVV-17-0212 ,, Bioaktivne latky rakytnika
reSetliakového a ich uplatnenie vo funkcnych potravinich® a projektu APVV-16-0088 ,, Komplexné
vyuzitie rastlinnej biomasy v biopotravindach s pridanou hodnotou . Vyzkum podporuje MPRV SR v ramci
ulohy ,,ZvySenie konkurencieschopnosti novych a inovovanych potravinarskych vyrobkov slovenskej
produkcie”.

Spectral characterisation of cookies with dried sea buckthorn.

Sea buckthorn pomace as a by-product of sea buckthorn juice processing is a rich source of bioactive compounds such as
polyphenols, flavonoids and carotenoids. The application of this pomace as a dried sea buckthorn (DSB) powder in cookies
represents a potential way to effectively use these bioactive compounds. This study was focused on a comparison of selected
spectral characteristics (antioxidant activity, total polyphenols and flavonoids and colour characteristics) of cookies prepared from
buckwheat, wheat and rye flour. In the cookie recipe, 10 % of flour (consumer acceptable) was substituted for homogenized DSB
powder of different particle size. Results showed that antioxidant properties of cookies vary depending on flour variety and particles
size of DSB powder. In the majority of cases, flours and cookies antioxidant activity decreased in order buckwheat > rye > wheat.
Incorporation of a fine fraction of DSB powder (particle size < 1 mm) into the dough resulted in an increase of total polyphenols
and flavonoids and antioxidant activity, as well. The application of DSB powder also modified colour characteristics of flours and
cookies. The lightness (L*) decreased, while the redness (a*) and the yellowness (b*) increased.

Analyza rizika vzniku procesnych kontaminantov v novych druhoch cerealnych
vyrobkov s obsahom rakytnika

Kukurové K.1, Ciesarova Z., Jelemenska V.!, Papankova B.2, Dasko L.}, Horvathova J.!

! Odbor chémie a analyzy potravin, Vyskumny Ustav potravinarsky, Narodné pol'nohospodarske
a potravinarske centrum, Bratislava, SK
2 Fakulta prirodnych vied, Univerzita sv. Cyrila a Metoda v Trnave, Trnava, SK

Nové druhy cerealnych vyrobkov s obsahom suseného rakytnika (Hippophae rhamnoides L.)
predstavuju vyznamny zdroj mnohych biologicky aktivnych latok s potencidlnym zdraviu prospesnym
ucinkom. Pridavok rakytnika vSak zaroven zvySuje riziko vzniku procesnych kontaminantov pocas
pecenia vyrobkov z dovodu vyznamného zastipenia aminokyseliny asparagin, ktord je hlavnym
prekurzorom tvorby akrylamidu, €o sa potvrdilo aj v prezentovanej Studii, v ktorej boli porovnavané
rozne druhy matric kompozitnych macnych zmesi s hl'adiska vybranych druhov obilnin (psenica, raz
a pohanka) a zrnitosti mletého suSeného rakytnika. Jemna frakcia suSeného rakytnika s velkost'ou Castic
< 1 mm oddelena z hrubého mletia sitovanim viedla k zlepSeniu chutovych a texturalnych vlastnosti
vyrobkov, najmé zvySenim krehkosti a lepSej vyvazenosti chutovych deskriptorov. Z hl'adiska vzniku
teplom indukovanych procesnych kontaminantov je vSak potrebné upozornit’ na zvysené riziko vzniku
akrylamidu v porovnani s hrubo mletym susenym materialom. Z hl'adiska jednotlivych druhov milk bola
najnizsia tvorba akrylamidu pozorovana v pohankovych susSienkach (14 pg/kg — 119 pg/kg), vyssia
v raznych (48 pg/kg — 313 ug/kg) a najvyssia v pSeni¢nych susienkach (64 ug/kg — 655 ug/kg). Vplyv
jednotlivych frakcii suSeného materidlu rakytnika do kompozitnych miénych zmesi na tvorbu
5-hydroxymetylfurfuralu (HMF) v ramci tohto experimentu nebol pozorovany.

Podakovanie: Prispevok vznikol v ramci projektu APVV-17-0212 ,, Bioaktivne latky rakytnika
resetliakového a ich uplatnenie vo funkcnych potravinach* a projektu APVV-16-0088 ,, Komplexné
wyuzitie rastlinnej biomasy v biopotravindach s pridanou hodnotou*. Vyskum podporuje MPRV SR
v ramci ulohy ,,ZvySenie konkurencieschopnosti novych a inovovanych potravinarskych vyrobkov
slovenskej produkcie”. Podakovanie patri spolocnosti PD TvrdoSovce za poskytnutie vyskumného
materialu.
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Risk analysis of processing contaminants formation in novel cereal products with sea buckthorn.

New types of cereal products with sea buckthorn (Hippophae rhamnoides L.) represent significant source of many biologically
active substances with potential health benefits. At the same time, the addition of sea buckthorn increases the risk of processing
contaminants during baking due to presence of amino acid asparagine, which is a major precursor of acrylamide formation,
that was confirmed in the presented study comparing different types of composite flour mixtures with respect to selected cereal
species (wheat, rye and buckwheat) and specific granulation of dry sea buckthorn powder. The fine fraction of dry sea buckthorn
with a particle size <1 mm separated from the first grinding of sea buckthorn powder resulted in improved taste and textural
properties of the products, in particular by increasing crunchiness and balance of taste descriptors. However, the formation of
heat-induced processing contaminant acrylamide was increased significantly compared to full-milled fraction of dry sea
buckthorn. In terms of individual flour types, the lowest acrylamide formation was observed in buckwheat biscuits (14 pg/kg
- 119 pg/kg), higher in rye (48 pg/kg — 313 ng/kg) and the highest in wheat products (64 pg/kg - 655 pg/kg). The impact of
selected granulation fractions of dry sea buckthorn material in composite flour mixtures on the formation of
5-hydroxymethylfurfural (HMF) was not observed during presented study.

Faktory ovplyviiujuice tvorbu akrylamidu v pufovanych chlebikoch

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

! Food Research Institute, National Agricultural and Food Centre, Priemyselna 4, 824 75 Bratislava,
Slovakia
2 Celpo, Ltd., Areal PPS 1711, 962 23 Ocova, Slovakia

Celozrnné chlebiky maju velky vyznam v zdravej racionalnej vyzive kvoli obsahu vyzivovo
hodnotnych zloziek. Navyse, kombinacia s d’alsimi plodinami ako je rakytnik resetliakovy, ktory je
bohaty na B-karotén, kyselinu L-askorbovil, rutin, kvercetin, iné polyfenoly a flavonoidy, esencialne
aminokyseliny a polynenasytené mastné kyseliny, prinasa vela nutricnych vyhod. Na druhej strane,
vysoky obsah aminokyseliny L-asparagin v celozrnnom materiali a suSenom rakytniku poskytuje
potencial pre intenzivnu tvorbu neziaduceho akrylamidu, ktory sa tvori v procese spracovania obilnin
pri vysokych teplotach. Tato pravdepodobne karcinogénna zlucCenina sa musi regulovat’ podla
nariadenia Komisie ¢. 2017/2158, ktorym sa stanovuju opatrenia na minimalizdciu mnozstva akrylamidu
a jeho referen¢né hodnoty v potravinach.

V tejto §tadii bol monitorovany obsah akrylamidu v pufovanych chlebikoch z raze, Spaldy,
pSenice, ovsa, ryZe, kukurice a pohanky a sledovand ucinnost’ opatreni na znizenie akrylamidu. Znizenie
teploty pecenia, zvySenie vlhkosti a zmensenie Specifického povrchu vyrobkov bolo v§eobecne G¢inné,
ale uplatnenie tychto opatreni je obmedzené poziadavkami na konecnu kvalitu produktov.
Perspektivnym sposobom na zabranenie tvorby akrylamidu je pouZitie enzymu asparaginaza, ktorym sa
eliminuje hlavny prekurzor aminokyselina L-asparagin. Jeho uplatnenie vSak vyZzaduje optimalizaciu
procesu vyroby.

Podakovanie: Tento prispevok vznikol v ramci projektu APVV-17-0212 ,, Bioaktivne latky
rakytnika reSetliakového a ich uplatnenie vo funkcénych potravinach® a projektu APVV-16-0088
., Komplexné vyuzitie rastlinnej biomasy v biopotravindach s pridanou hodnotou . Pri praci bola vyuZita
infrastruktura Centra excelentnosti pre kontaminujuce latky a mikroorganizmy v potravinach (ITMS
26240120042) a Laboratoria ceredlnych technologii zriadeného v ramci projektu ,, Stratégia eliminacie
akrylamidu v technologii potravin® (ITMS 26240220091). Podakovanie patri PD Tvrdosovce za
poskytnutie vzoriek rakytnika resetliakového.

Parameters determining acrylamide formation in puffed breads.

Wholegrain breads are of great importance in healthy rational nutrition due to the content of the nutritionally valuable
ingredients. In addition, the combination with other crops such as sea buckthorn, which is rich in -carotene, L-ascorbic acid,
rutin, quercetin, other polyphenols and flavonoids, essential amino acids and polyunsaturated fatty acids, brings many
nutritional benefits. On the other hand, the high content of L-asparagine amino acid in wholegrain material and dried sea
buckthorn provides the potential for intense formation of undesirable acrylamide which is formed in the high temperature
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process of cereal processing. This probably carcinogenic compound has to be regulated under Commission Regulation No.
2017/2158 establishing mitigation measures and benchmark levels for acrylamide reduction in food valid from April 2018.

In this study, the content of acrylamide in puffed rye, spelt, wheat, oat, rice, corn, and buckwheat breads was monitored and
the effectiveness of mitigation measures was evaluated. Reducing the baking temperature, increasing moisture and reducing
the specific surface area of the products has been generally effective, but the application of these measures is limited by the
final product quality requirements. A perspective way to prevent acrylamide formation is to use the enzyme asparaginase,
which eliminates the major precursor amino acid L-asparagine. However, its application requires optimization of the production
process.

Acknowledgement: This contribution was supported by the projects APVV-17-0212 “Bioactive compounds of sea-buckthorn
and its application in functional foods” and APVV-16-0088 “Complex utilization of plant biomass in biofoods with added
value”. The infrastructure of the Centre of Excellence for Contaminants and Microorganisms in Foods (ITMS 26240120042)
and the Laboratory of Cereal Technology obtained in the project “Strategy of acrylamide elimination in food processing”
(ITMS 26240220091) was used for associated research. We acknowledge PD TvrdoSovce for providing us sea buckthorn
samples.

Occurrence of furfuryl alcohol during roasting of coffee

Murkovic M., Albouchi A., Swasti R.

1 Graz University of Technology, Institute of Biochemistry, Petersgasse 12/2, 8010 Graz;
2 International University for Science & Technology, Dar‘a, Syria;

3 Universitas Atma Jaya Yogyakarta, Indonesia

Introduction:

Furfuryl alcohol is a compound that is not commonly found in foods in higher concentrations, except in
roasted coffee. The reason for this single occurrence is not clearly solved but it is definitely related to
the high temperatures of roasting. The temperature at which furfuryl alcohol is formed at higher
concentrations is in the range of the roasting temperature which can be up to 270 °C.

Purpose
Furfuryl alcohol can be activated to a highly reactive compound by sulfotransferases in the human
metabolism. This sulfated compound can react with the DNA forming adducts and induce mutations.
As coffee is practically the only known comodity which contributes to the exposure the purpose of the
experiments was to investigate the formation and measure the concentrations in coffe which will be a
contribution to estimate the exposure to furfuryl alcohol.

Methods:

HPLC analysis is done using a C8-RP measuring the UV absorption at 217 nm.
Roasting is carried out using 80 g of coffee in a Probat laboratory roaster (normally ca. 8 min).

Results:

In the standardized coffee brews the concentration of furfuryl alcohol is in the range of 55 to 68 pug/ml.
Practically all furfuryl alcohol is extracted during brewing. The formation kinetics show a peak quickly
after the onset of roasting and after that a decrease, which can be attributed to evaporation and
polymerisation. The furfuryl alcohol emission during roasting, is high (up to 57%) leading to a lower
amount of furfuryl alcohol determined in samples roasted under these conditions.

The maximum concentration of furfuryl alcohol is reached faster with higher roasting
temperatures. It has to be pointed out that the highest amount of furfuryl alcohol observed was at 240 °C
(512 pg/g) and that the amount of furfuryl alcohol produced at 180 °C was the lowest in the experiments
described here (92 pg/g).

Conclusions:

Furfuryl alcohol is formed during roasting of coffee. At present, it is not possible to reduce the amount
of furfuryl alcohol in the coffee without changing the roasting conditions significantly.
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Zhodnoceni reformulaci masnych vyrobku piidavkem oi‘echt
Hruba M., Pivoiika J., Kulist'dkova Cahlikova N., Kuna M., Rajchl A.

Ustav konzervace potravin, VSCHT Praha

Vyskyt chronickych neinfekénich onemocnéni (piedevsim obezity, hypertenze, cukrovky 2.
typu a aterosklerdzy) je v poslednich letech na vzestupu. Tato onemocnéni nevykazuji pfiznaky po dobu
n¢kolika let az desetileti. Mezi rizikové faktory chronickych neinfekénich onemocnéni patfi nespravna
vyziva a nedostatek pohybové aktivity. Za problematicky je povazovan predevS§im nadmérny piijem
soli, cukrti a nasycenych mastnych kyselin. Spotiebitelé vnimaji obohacovani potravin prostfednictvim
Cistych izolatl Zivin nebo pridatnych latek spiSe negativné, proto je za cestu zlepSovani vyZivové
hodnoty reformulovanych vyrobki mnoZzné povazovat naptiklad ptidavek netradi¢nich, avSak pro
spotiebitele atraktivnich a znamych slozek, jako jsou naptiklad suché skofapkové plody. Pridavek téchto
slozek je vSak mnohdy z technologickych diivoda problematicky. Cilem studie bylo navrhnout receptury
masnych vyrobkd se sniZenymi obsahy nasycenych mastnych kyselin a obohacenymi o slozky
S obsahem polynenasycenych mastnych kyselin. V ramci studie byly analyzovany dostupné masné
vyrobky v trzni siti na obsah zékladnich Zivin a profil mastnych kyselin a dale probéhla testovaci vyroba
mekkych salamt s pridavkem suchych skofapkovych plodt a Inéné vlakniny.

Evaluation of reformulation of meat products by adding nuts.

The incidence of chronic non-infectious diseases (mainly obesity, hypertension, type 2 diabetes and atherosclerosis) has been
on the rise in the recent years. These diseases do not show symptoms for several years to decades. Risk factors for chronic non-
infectious diseases include poor nutrition and lack of physical activity. In particular, excessive intake of salt, sugars and
saturated fatty acids is considered problematic. Consumers perceive food enrichment through pure nutrient isolates or additives
rather negatively, so for example, the addition of unconventional but attractive and well-known ingredients such as dry nuts is
considered a way to improve the nutritional value of the reformulated products. However, the addition of these components is
often problematic due to production reasons. The aim of the study was to design recipes of meat products with reduced saturated
fatty acids content and enriched with ingredients with polyunsaturated fatty acids. Within the study were analysed available
meat products on the market for basic nutrient content and fatty acids profile and furthermore test production of soft sausages
with the addition of dry nuts and flax fibre took place.

Porovnani kvality masovych konzerv
Beiio F., Pohiinek V., Svirdkova E., Sevéik R.

Ustav konzervace potravin, VSCHT Praha

Udrznost a kvalita sterilovanych masovych konzerv byla a stale je dilezitym tématem.
Khodnoceni jejich kvality a zdravotni nezavadnosti se vyuzivaji predev§im chemické
a mikrobiologické parametry. Jesté pfed druhou svétovou valkou prevladala domaci vyroba konzerv nad
primyslovym zpracovanim. U téchto druhli zpracovani se lisily i vyuZzité obalové materialy, zatimco
pramysl daval pfednost pevnym kovovym obaliim, u domacich konzerv pievladalo baleni do sklenénych
oball. V praci jsou porovnavany kvalitativni znaky soucasné vyrabénych produktti s produkty, které
byly vyrobeny v domacich podminkach v dobé druhé svétové valky. K jejich vyrobé byly vyuzity
zavarovaci sklenice REX od firmy O. Lowy — sklarna Mstinov (1919-1938). K posouzeni kvality
zpracovani masnych vyrobkt byl hodnocen vyskyt sporulujicich aerobnich mikroorganismi (Bacillus
Spp.) a anaerobnich mikroorganisma (Clostrididum spp.), koncentrace sekundarnich oxidaénich
produktt lipidi (TBARS), ¢islo kyselosti, analyza tékavych latek, obsah masa, celkovy obsah soli
a senzoricka analyza. V zadném ze vzorkt nebyly nalezeny sporulujici acrobni mikroorganismy, ale ve
Ctytech z péti vzorki starych konzerv byly nalezeny sporulujici anaerobni mikroorganismy v rozmezi
101-102 KTJ/g. Ostatni sledované kvalitativni znaky byly srovnatelné s dnes vyrabénymi produkty.
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Comparison of the quality of the meat cans.

The maintenance and quality of sterilized meat cans has been and still is an important topic. In particular, chemical and
microbiological parameters are used to assess their quality and health safety. Even before World War 11., domestic canned
production dominated over industrial processing. The used packaging materials differed in these types of processing, while the
industry preferred solid metal packaging, then the packaging of the glass cans was predominant in domestic cans. This work
compares the qualitative features of currently manufactured products with products that were produced under domestic
conditions during the World War Il. REX glass jars from O. Lowy - glassworks Mstinov (1919-1938) were used for their
production. In order to assess the quality of meat products in these jars, the occurrence of sporulating aerobic microorganisms
(Bacillus spp.) and anaerobic microorganisms (Clostrididum spp.), concentration of secondary lipid oxidation products
(TBARS), acid number, volatile compounds analysis, meat content, total salt content and sensory analysis were evaluated.
None of sporulating aerobic microorganisms were found in any of the samples, but sporulating anaerobic microorganisms in
the range of 101-102 CFU/g were found in four of the five old canned samples. Other monitored quality characteristics were
comparable with today manufactured products.

Technika sp-ICPMS — i¢inny nastroj pro stanoveni anorganickych nanocastic v Zivotnim
prostiedi a v potravinach

Koplik R.}, Revenco D.}, Hakenova M., Mestek O.2

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

Technika sp-ICPMS slouzi pro stanoveni anorganickych nanoCastic a k charakterizaci
koloidnich systémti anorganickych materialii. Jde o pomérné novou techniku anorganické hmotnostni
spektrometrie, ktera vyuziva velmi vysokou frekvenci méfeni signalu a umoziuje tak zaznamenavat
pritomnost jednotlivych anorganickych castic (tj. napt. ¢astic kovli nebo jejich oxidll) v analyzované
disperzi. Pti vysoké frekvenci méfeni je kazda Castice zaznamenana jako pik, jehoz plocha je ptimo
umérna hmotnosti Castice, resp. tfeti mocniné priméru Castice (za piedpokladu kulového tvaru).
K analyze je tfeba vzorky ptipravit ve formé dostateéné ziedénych disperzi, aby se pfiméefeni zabranilo
piekryvu dvou nebo vice nanocastic v jednom piku, coZ ma pak za nasledek podhodnoceni poctu Castic
a nadhodnoceni velikosti Castic. Pro spravnost stanoveni poctu Castic je nezbytné nutné piesné urcit
pratok vzorku a pomoci standardni disperze nanocastic stanovit transportni ucinnost. Z transportni
ucinnosti a hodnoty pritoku vychazi vypocet koncentrace poctu ¢astic ve vzorku.

Tuto techniku vyuzivame ke stanoveni stfibrnych nanocastic (Ag NPs) ve vzorcich vod,
v kosmetickych pfipravcich a obohacenych potravinach. Obvykly pracovni rozsah méfeni velikosti
¢astic je 20 az 100 nm (v hmotnostnim vyjadteni 0,04 az 5,5 fg). V prvnich experimentech s potravinami
jsme se zaméfili na chovani Ag NP pridanych do potraviny (pSeni¢né mouky) béhem digesce za
simulovanych gastrointestinalnich podminek. Zaznamenali jsme ¢astecny Ubytek pocétu nanocastic
a mirné zmenseni jejich velikosti. Skutecnost, Ze stiibrné nanocastice z¢asti pretrvavaji, znamena, Ze se
jako takové mohou vstiebavat a vstupovat do vnitinich organt téla. Vzhledem k dosud nedostate¢né
objasnénému moznému Skodlivému plisobeni intaktnich nanocéstic v téle je nutné kontaminaci potravin
anorganickymi nanocasticemi vénovat zvySenou pozornost.

Single particle ICPMS — an efficient tool for the determination of inorganic nanoparticles in environmental and food
samples.

Single particle ICPMS represents a new approach of inorganic mass spectrometric analysis that enables the quantification of
inorganic nanoparticles (e.g. metals and metal oxides) as well as the determination of their size distribution. This technique
utilises a high frequency data acquisition that can resolve the signals of individual particles. The corresponding individual
signals are recorded as individual peaks. The number of peaks recorded during the analysis time is proportional to the particle
number concentration N [ml-1], while the area of each individual peak is proportional to the particle mass m [fg] (or to the
third power of particle diameter d [nm]). To avoid an overestimation of particle size and an underestimation of particle number,
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the aqueous samples must be sufficiently diluted before analysis. Moreover, the sample aspiration flow should be carefully
selected and precisely determined, as this parameter influences the transport efficiency and it is necessary to calculate particle
number concentration.

We applied this technique for the determination of silver nanoparticles (Ag NPs) in natural waters, cosmetic products and the
spiked food samples. The common size range of Ag NPs, which can be reliably determined, is approx. from 20 to 100 nm and
the corresponding mass range is 0.04 to 5.5 fg. Our experiments focused on the fate of Ag NPs added to food during simulated
gastrointestinal digestion indicate that the average diameter of the NPs is decreased, but at least a part of them persists in the
food digestate. With respect to possible toxic effects of inorganic nanoparticles absorbed from contaminated food, their use in
various technologies should be carefully considered. Further studies of the fate of inorganic nanoparticles in the environment
and in the food chain are therefore needed.

METROFOOD - vyzkumni infrastruktura v EU a v CR
Koutfimska L.}, Klou¢ek P.2, Pacek L.2

! Katedra mikrobiologie, vyzivy a dietetiky;
2 Katedra kvality a bezpe&nosti potravin;
3 Centrum projekti, inovaci a transferu technologii, Ceska zem&délska univerzita v Praze

METROFOOD-CZ (Infrastruktura pro propagaci metrologie v potravinai'stvi a vyzivé v Ceské
republice) je nova velka vyzkumna infrastruktura v oblasti potravin a vyzivy. Hlavnim cilem
METROFOOD-CZ je provozovat a podporovat novy interdisciplinarni vyzkum v oblastech od primarni
zemédelské vyroby, zpracovani a technologie potravin, az po kvalitu, autenticitu, bezpecnost
a vysledovatelnost potravin, surovin a produktt. METROFOOD-CZ umoziuje vyuziti Spickového
pristrojového vybaveni pro analyzu zemédé€lskych produktl a potravin, moznost experimentii na
pokusnych poli¢cich a stajich, vyvoj novych potravinarskych vyrobki a testovani inovativnich
technologii a zaroven $pickové odborniky v oblasti agro-potravinaiského sektoru i ptislusné metrologii.
METROFOOD-CZ sdruzuje hlavni vyzkumné instituce v oblasti primarni zemédelsko-potravinarské
produkce a kvality zemédglskych produkttl, vyZivy a potravin (CZU v Praze), technologie a zpracovani
potravin (VUPP Praha) a v oblasti chemie a analyzy potravin, bezpe¢nosti a kvality potravin (VSCHT
v Praze).

METROFOOD-CZ je ceskym narodnim wuzlem evropské vyzkumné infrastruktury
METROFOOD-RI ,,Infrastructure for promoting metrology in food and nutrition“. Tato vyzkumna
infrastruktura sdruzuje jiz 48 partnerd z 18 zemi. V roce 2018 byla zafazena na Cestovni mapu
Evropského strategického fora pro vyzkumné infrastruktury (ESFRI RoadMap) v oblasti Health & Food.
Evropské strategické forum pro vyzkumné infrastruktury je strategickym nastrojem pro rozvoj védecké
integrace Evropy a pro posileni jejiho mezinarodniho dosahu. RoadMap zahrnuje vyzkumné
infrastruktury celoevropského zajmu, které spliuji dlouhodobé potieby evropskych vyzkumnych
komunit. V souladu s tim vypracovalo MSMT Cestovni mapu CR velkych infrastruktur pro vyzkum,
experimentalni vyvoj a inovace. METROFOOD-CZ je zapsan v tomto seznamu velkych infrastruktur.

METROFOOD - a research infrastructure in the EU and in the Czech Republic.

METROFOOD-CZ (Infrastructure for Promoting Metrology in Food and Nutrition in the Czech Republic) is a new large
research infrastructure in the field of food and nutrition. The main goal of METROFOOD-CZ is to operate and promote new
interdisciplinary research in primary agricultural production, food processing and technology, quality, authenticity, safety and
traceability of food, raw materials and products. METROFOOD-CZ enables the use of state-of-the-art instrumentation for the
analysis of agricultural products and foodstuffs, the possibility of experiments on experimental fields and stables, the
development of new food products and testing of innovative technologies as well as top experts in the agro-food sector and
relevant metrology. METROFOOD-CZ associates major research institutions in the field of primary agri-food production and
quality of agricultural products, nutrition and food (CULS Prague), technology and food processing (FRIP Prague) and in the
field of food chemistry and analysis, food safety and quality (ICT Prague).
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METROFOOD-CZ is the Czech national node of the European research infrastructure METROFOOD-RI. This research
infrastructure brings together 48 partners from 18 countries. In 2018, it was included in the RoadMap of the European Strategy
Forum for Research Infrastructures (ESFRI RoadMap) in the domain Health & Food. The European Strategic Forum on
Research Infrastructures is a strategic tool for developing Europe's scientific integration and strengthening its international
reach. RoadMap includes research infrastructures of European interest that meet the long-term needs of European research
communities. Accordingly, the Ministry of Education, Youth and Sports established the Czech Roadmap of large infrastructures
in research, experimental development and innovation. METROFOOD-CZ is included in this list of large infrastructures.

METROFOOD-CZ, sance spoluprace pro vyzkum i primysl
Kloucek P.}, Koufimska L.%, HajSlova J.2, Pulkrabova J.2, Urban M.3, Laknerova I.3

1 ¢ZU v Praze;
2 VSCHT Praha;
3 Vyzkumny ustav potravinaisky Praha

METROFOOD-CZ je nova vyzkumna infrastruktura v CR v oblasti potravin a vyzivy. Hlavnim cilem
METROFOOD-CZ je provozovat a podporovat novy interdisciplinarni vyzkum v oblastech od primarni
zemédelské vyroby, zpracovani a technologie potravin, az po kvalitu a bezpeCnost potravin
a sledovatelnost surovin a produkti. METROFOOD-CZ umoziiuje nejen vyuziti Spickového
pristrojového vybaveni pro analyzu zemédé€lskych produktli a potravin, moznost experimentl na
pokusnych policcich a stajich, vyvoj novych potravinaiskych vyrobkl a testovani technologii, ale
zarovei $pickové odborniky v oblasti agro-potravinairského sektoru. V ramci portfolia svych ¢innosti se
METROFOOD-CZ zaméiuje na vyvoj a validaci analytickych metod pro stanoveni kvality, bezpe¢nosti
a autenticity potravin, krmiv a surovin, tvorbu novych referen¢nich materiald pro analyzu potravin.
V ramci otevieného pristupu nabizi METROFOOD-CZ svoje unikatni experimentalni i pfistrojové
kapacity védecké i aplikacni sféfe ve formé expertnich analyz, vyuziti jedine¢né analytické
instrumentace, moznosti vyvoje novych vyrobki a testovani hygienicko-toxikologické, nutriéni
a senzorické jakosti potravin. Koncovymi uzivateli mohou byt vefejné a soukromé vyzkumné laboratore
a vyzkumné skupiny ptisobici v riznych oblastech (metrologie v potravinaistvi, chemie a analyza
potravin, slozeni potravin, vyziva, kvalita a bezpeCnost potravin, falSovani potravin a surovin,
technologie zpracovani zemédélskych produkti a vyroba potravin, zemédélska prvovyroba apod.),
potravindiské spolecnosti, spotiebitelé, instituce, dozorové organy a sluzby. Krome toho nabizi
METROFOOD-CZ i sluzby v oblasti vzdélavani odbornikli i vefejnosti, vyzkumu vyvoji, moznosti
pristupu do databazi slozeni potravin, analytickych metod a kontaktli na mezinarodni odborniky v oblasti
kvality potravin a vyZzivy.

METROFOOD-CZ, chance for cooperation with research and industry.

METROFOOD-CZ is the new Research Infrastructure in the Czech Republic in the field of agriculture, nutrition and food
sciences which addresses a multidisciplinary field requiring expertise in e.g. chemistry, biology, biochemistry, nutrition,
dietetics, toxicology, food technology, general metrology, environmental sciences, agro-ecology, agronomy and environmental
chemistry. It will deliver many different services addressed to different categories of users: researchers/academics, food control
and inspection agencies, Food Business Operators (FBOs), consumers and more in general citizens. The end-users could be:
public and private research laboratories and research groups operating in different fields (metrology, analytical chemistry, food
analysis, food composition and nutrition research; food security; food quality & safety; food processing; epidemiological
studies and risk analysis); food companies; institutions and services (education, research, extension, input supply) that support
and connect demand and supply and the government policies regarding health, nutrition and agriculture; who seek to meet
specific objectives of food security, food quality, production efficiency, livelihoods and environmental conservation in both
the medium and long term. METROFOOD-CZ creates the bridge between metrology and the application fields of agriculture,
food quality and safety, food traceability, human health and nutrition, sustainability and environmental safety. The main tools
will be cooperation, support and communication.
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Pondéli 27.5. az streda 29.5. - postery (posters)

1. Vliv inokulace F. culmorum na kvalitu Sesti odrid pSenice

Jirsa O., PoliSenska 1., Sedlackova 1.
Agrotest fyto, s.r.o.

Cilem této studie bylo sledovat vliv infekce F. culmorum na parametry kvality a hladiny
deoxynivalenolu (DON) v pSeni¢ném zrn¢€ a mouce. Material pouzity v této studii zahrnoval Sest odriad
pSenice ozimé (Dagmar, Genius, Julie, Lear, Matchball a Tobak), péstovanych na dvou lokalitach, a to
jak s inokulaci, tak i bez ni. Obsah DON byl stanoven metodou ELISA. Stanoveni kvalitativnich
parametrti (objemova hmotnost, obsah hrubych bilkovin a mokrého lepku, gluten index, Zelenyho test,
¢islo poklesu, farinograf, pokusné peceni) vychazelo z ptislusnych norem (CSN).

Effect of F. culmorum inoculation on the quality of six wheat varieties.

The aim of this study was to investigate the effect of F. culmorum infection on quality parameters and deoxynivalenol (DON)
levels in wheat grain and flour. Material used in this study included six varieties of winter wheat (Dagmar, Genius, Julie, Lear,
Matchball and Tobak) grown in two locations, both inoculatiated and non-inoculated. The DON content was determined by
ELISA. The determination of qualitative parameters (test weight, crude protein content and wet gluten, gluten index, Zeleny
test, falling number, farinograph, test baking) was based on the relevant standards (CSN).

2. Moznosti zvySeni nutri¢ni hodnoty pomazanek pridanim vlakniny a pseudoobilovin
Smidova Z., Maskova E., Mutalova K., Malkova H.

Vyzkumny Gstav potravinarsky Praha, v.v.i.

V soucasné dob¢ se vzhledem k vétSimu mnozstvi lidi trpicich civilizacnimi nemocemi zacinaji
uplatiovat reformulace riznych vyrobki s cilem zvysit jejich nutri¢ni hodnotu.

Piedmétem této prace je vyvoj pomazanky na bazi tvarohu a pseudoobilovin, s piidavkem
brokolice. Pomazanka je obohacena vlakninou, jejimz zdrojem je Inéna vldknina a inulin.
Pseudoobiloviny piredstavuji cenny zdroj esencialnich aminokyselin, na rozdil od klasickych obilovin
(pSenice, zito, oves, oves a jejich kfizence), téZ vlakniny a obsahuji i polynenasycené mastné kyseliny.
Dalsi dulezitou slozkou pomazanky je fepkovy olej, vyborny zdroj nenasycenych mastnych kyselin ve
vhodném poméru. Takto reformulovany vyrobek piedstavuje pro konzumenta vhodny zdroj cennych
zivin.

Prace vznikla ramci institucionalni podpory na dlouhodoby koncepcni rozvoj vyzkumné
organizace VUPP, v.v.i. za rok 2019, ¢islo rozhodnuti MZE-RO0319 a projektu vyzkumné infrastruktury
METROFOOD-CZ (grant MSMT: LM2018100) vcetné jejiho zarizeni.

The possibility of increasing the nutrition value of spreads by adding dietary fiber and pseudocereals.

According to increasing number of people suffering from chronic diseases caused by Western life style more emphasis is given
to reformulation of various foods in order to improve their nutrition value.

The aim of this work was to develop a spread based on cream cheese and pseudocereals with the addition of broccoli. The
spread is enriched with dietary fibre, whose sources are flax seed fibre and inulin. Pseudocereals represent a valuable source
of essential amino acids, unlike the classical cereals (wheat, barley, rye and oat and their cross-breeds) as well as a source of
dietary fibre and contain polyunsaturated fatty acids, too. Another important component of the spread is the rape seed oil, rich
in unsaturated fatty acids in a proper ratio. Thus, the reformulated food products represent for the consumer a good source of
valuable nutrients.
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The work was supported by the Institutional support of the Ministry of Agriculture for a long-term concept development of the
research organization Food Reasearch Institute Prague, p.r.i., for the year 2019, No. MZE-RO0319 and by METROFOQOD-
CZ research infrastructure project (MEYS Grant No: LM2018100) including access to its facilities.

3. Bezlepkové pecivo z pseudocereilii obohacené o bilkoviny a vlakninu
Smidova Z., Malkova H., Maskova E., Mutalova K.

Vyzkumny Gstav potravinaisky Praha, v.v.i.

Pro lidi s nesnasenlivosti lepku piedstavuje bezlepkova vyziva jedinou moznost 1écby, a tato
dieta musi byt celozivotni. Na trhu dostupné bezlepkové vyrobky jsou vétSinou vyrobeny na bazi
riznych Skrobt, obsahuji vétsi mnozstvi tukd, energie, ale niz§i obsah kvalitnich bilkovin, vlakniny,
nekterych mineralnich latek a vitaminti B komplexu, coz ma vliv na jejich nutricni hodnotu. V tomto
ohledu piedstavuji pseudoobiloviny vhodnou surovinu, protoze maji vyvazené slozeni esencialnich
aminokyselin, obsahuji vlakninu a téz nenasycené¢ mastné kyseliny (kyselinu linolovou), mnohé
mineralni latky, vitaminy a dalsi biologicky vyznamné latky (flavonoidy a fenolové kyseliny).

Cilem prace byl vyvoj bezlepkového trvanlivého slaného peciva s vyssi nutriéni hodnotou
s ohledem na obsah bilkovin a vlakniny. Vyrobek je pfipraveny na bazi tvarohu a mouky
z pseudoobilovin (napf. pohanka, quinoa), s pfidavkem mouky z dalSich bezlepkovych obilovin (napf.
¢irok). Diky témto surovindm piedstavuje pecivo vyborny zdroj esencialnich aminokyselin. Vyrobek
byl dale obohacen Inénou vlakninou. S ohledem na pouzité slozky je tento bezlepkovy vyrobek pro
konzumenta vhodnym zdrojem cennych zivin.

Prace vznikla v ramci institucionalni podpory na dlouhodoby koncepcni rozvoj vyzkumné
organizace VUPP, v.v.i. za rok 2019, ¢islo rozhodnuti MZE-RO0319 a projektu vyzkumné infrastruktury

METROFQOD-CZ (grant MSMT: LM2018100) véetné jejiho zarizent.

Gluten-free biscuits made from pseudocereals enriched with proteins and dietary fiber.

For the people with gluten intolerance the lifelong gluten-free diet is the only therapy possibility. Gluten-free products available
on the market consist mainly of various starches, and contain larger quantities of fat and energy but lower content of high-
quality proteins, dietary fiber, some minerals and B complex vitamins, with a consequence on the nutrition value of the
products. With respect to this pseudocereals constitute suitable ingredients, containing balanced essential amino acids
composition, dietay fiber, unsaturated fatty acids (linoleic acid), minerals, vitamins and other biologically important substances
(flavonoids and phenolic acids).

The aim of the work was to develop gluten-free long-life biscuits with higher nutrition value due to the content of proteins and
dietary fiber. The product is prepared on the basis of creamy cheese (cottage cheese) and flour from pseudocereals (e.g.
buckwheat, quinoa) with the addition of other gluten-free flours (e.g. sorghum). Thanks to these ingredients the biscuits
represent a valuable source of essential amino acids. The product was enriched with flax seed fiber, too. Due to the used
ingredients this gluten-free product represents for the consumer a good source of valuable nutrients.

The work was supported by the Institutional support of the Ministry of Agriculture for a long-term concept development of the
research organization Food Reasearch Institute Prague, p.r.i., for the year 2019, No. MZE-RO0319 and by METROFOQOD-
CZ research infrastructure project (MEYS Grant No: LM2018100) including access to its facilities.

4. Fortifikace vafli syrovatkovym proteinovym koncentratem
Laknerova I., Mutalova K., Malkova H., Svejdové A., Novotna P.

Vyzkumny Gstav potravinaisky Praha, v.v.i.

Jednim z aktualnich trendli v segmentu zdravé vyZzivy jsou vyrobky s vysokym obsahem proteint,
lusténin a také veganské, bezlepkové a bezlaktézové potraviny. Tento trend je odrazem dynamicky
rostouciho z4jmu spotiebitelti o kvalitni potraviny s dirazem na zdravy Zivotni styl. Roste zajem o vyrobky
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s inovativni a vylepSenou recepturou s pfidanou hodnotou ve forme zdravotnich benefiti. Syrovatkovy
proteinovy koncentrat (WPC) byl v receptufe vafli pouzit jako vysoce kvalitni zdroj bilkovin. PSeni¢na
mouka, ktera je hlavni surovinou pfi jejich pfipravé a ma ne zcela vyvazené aminokyselinové spektrum,
byla nahrazena 10, 20 a 30 % WPC. U takto pfipravenych vzorki vafli byly analyzovany n€které vyzivové
a senzorické vlastnosti.

Vzorek s 30% piidavkem WPC, pii zachovani velmi dobré senzorické jakosti, byl navic obohacen
kurkumou, kterda ma krom¢ antioxidacnich vlastnosti i sekundarni barvici u¢inek. Antioxidacni potencial
byl ur¢en pomoci celkového obsahu polyfenoll (Folin-Ciocalteuovou metodou) a celkova antioxida¢ni
aktivita dvéma metodami (DPPH a FRAP).

Podékovani: Prace vznikla za podpory projektu vyzkumné infrastruktury METROFOOD-CZ,
grant MSMT: LM2018100 a za podpory Ministerstva zemédélstvi, instituciondlni podpora MZE-RO0318

Klic¢ova slova: syrovatkovy proteinovy koncentrat, vafle, senzoricka analyza, antioxidanty

Waffles fortified by whey protein concentrate.

One of the current trends in the healthy food segment are products with high protein and legumes contents, as well as vegan,
gluten-free and lactose-free foods. This trend reflects the dynamically growing interest of consumers in quality food with
emphasis on healthy lifestyle. Interest in products with innovative and improved formula with added value in the form of health
benefits is increasing. Whey Protein Concentrate (WPC) was used as a source of high quality protein in the waffle formula.
Wheat flour which is the main raw material in their preparation and has not fully balanced amino acid spectrum has been
replaced by 10, 20 and 30% of WPC. Some nutritional and sensory properties have been analyzed in prepared waffle samples.
A sample with 30% substitution of WPC, while maintaining a very good sensory quality, was additionally enriched with
turmeric, which together with its antioxidant properties also has a secondary colouring effect. Antioxidant potential was
determined by the total polyphenol content (Folin-Ciocalteu method) and total antioxidant activity by two methods (DPPH and
FRAP).

Acknowledgments: This work was supported by METROFOOD-CZ project MEYS Grant No: LM2018100 and by the Ministry
of Agriculture of the Czech Republic, institutional support MZE- RO0318.

Key words: whey protein concentrate, waffles, sensory analysis, antioxidants

5. Volné vazené salaty v bezlepkové dieté

Rysova J., Novotna P.

Vyzkumny Gstav potravinarsky Praha, v.v.i.

V poslednich letech stoupa pocet osob trpicich intoleranci lepku. Mezi tyto intolerance lepku patii
alergie na pSeni¢nou bilkovinu, celiakie, Duhringova dermatitida, glutenova ataxie a neceliakalni
glutenova senzitivita. Zakladnim 1é¢ebnym opatenim u téchto chorob je diisledné dodrzovani bezlepkové
diety.

Sortiment bezlepkovych potravin se neustale rozSifuje, ale v oblasti polotovarti a rychlého
obcerstveni je vniman jako nedostate¢ny. Proto jsme provedli stanoveni lepku v souboru vzorki volné
navazovanych salati z piirozené bezlepkovych surovin. Byly testovany salaty majonézové, rybi
i zeleninové. Cilem prace bylo ovéfit moznou neimyslnou kontaminaci lepkem a moznost zatazeni salati
do bezlepkové diety. Vzorky salatt byly zakoupeny v supermarketech i malych prodejnach potravin.
Zdrojem kontaminace by mohlo byt kofeni, uzeniny nebo dalsi specifické slozky. Ke kontaminaci by
mohlo teoreticky dojit i v pribéhu skladovani a pfi prodeji. Na stanoveni lepku byla vyuZita sendviGova
ELISA souprava Ridascreen Gliadin ( R-Biopharm AG, R7001) vyuZivajici tzv. R5 protilatku proti
gliadinu. Obsah lepku ve vSech testovanych salatech byl niz$i nez Natizenim 828/2014 dany limit pro
bezlepkové potraviny (20 mg lepku / kg potraviny ve stavu ur¢eném k prodeji), a proto je mozné tyto salaty
vyuzit do bezlepkové diety.
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Prace vznikla za podpory projektu vyzkumné infrastruktury METROFOOD-CZ, grant MSMT:
LM2018100 a za podpory Ministerstva zeméedelstvi, institucionalni podpora MZE-RO0318.

Counter salads in a gluten-free diet.

The number of people suffering from gluten intolerance has been increasing in recent years. These gluten intolerances include
wheat protein allergy, celiac disease, Duhring's dermatitis, gluten ataxia and non-celiac gluten sensitivity. The basic therapeutic
measure for these diseases is strict adherence to gluten-free diet.

The assortment of gluten-free foods increaes constantly, but it is unsatisfactory in the convenience foods and in fast food sectors.
Therefore, we performed gluten determination in a set of samples of counter salads from naturally gluten-free ingredients . The
aim of this work was to check these salads for possible unintentional gluten contamination and to check the possibility of this
salads use in gluten-free diet. Mayonnaise salads, fish and vegetable salads were tested, the samples of salads were purchased in
supermarkets and also in small food stores. The source of contamination could be spices, smoked meat products or other specific
ingredients. Contamination could theoretically occur also during salads storage and sale.

Ridascreen Gliadin sandwich ELISA kit (R-Biopharm AG, R7001) using R5 anti gliadin antibody was used for gluten
determination. The gluten content in all tested salads was lower than the limit for gluten-free foods (20 mg gluten / kg of food in a
state intended for sale) given in Regulation 828/2014, therefore these salads can be used in a gluten-free diet.

This work was supported by METROFOOD-CZ project MEYS Grant No: LM2018100 and by the Ministry of Agriculture of the
Czech Republic, institutional support MZE-RO0318.

6. Hodnoceni kvalitativnich parametri maku setého (Papaver somniferum) pomoci
FT-NIR spektroskopie

Endlova L., Rychla A., Vrbovsky V.
OSEVA vyvoj a vyzkum, s.r.0.

Cilem prace bylo optimalizovat vyuziti metody spektroskopie v blizké infracervené oblasti
s Fourierovou instrumentaci (FT-NIRS) pro stanoveni obsahu oleje, skladby mastnych kyselin v semeni
a obsahu morfinu v makoviné genovych zdroji kolekce Narodniho programu konzervace a vyuzivani
genetickych zdrojt rostlin a agrobiodiverzity a Slechtitelského materialu maku setého. Byly vyvinuty FT-
NIR kalibra¢ni modely pro stanoveni hlavnich kvalitativnich znakd maku setého, které se pii Slechténi této
plodiny sleduji. Pro sestrojeni FT-NIR kalibracnich modeltl byla vyuzita data naméfena referencnimi
rutinné vyuzivanymi metodami. Korelace mezi ziskanymi spektry a analytickymi daty byla provedena
pomoci regresniho algoritmu PLS. Pfistupnost dat o kvalitativnich parametrech genetickych zdroji maku
setého umozni uzivatelim materialli, predevsim z fad Slechtitell, moznost cilengj$iho vybéru.

A qualitative evaluation of the breadseed poppy.

The aim of this work is to optimize the use of Fourier-Transform Near Infrared Spectroscopy (FT-NIRS) to determine the oil
content and fatty acid composition in the poppy seed and the morphine content of the poppy plant breeding material and gene
sources of The Czech National Programme on Conservation and Utilization of Plant Genetic Resources and Agrobiodiversity. FT-
NIR calibration models were developed to determine the main qualitative parameters of the breadseed poppy, which are tracked
during the breeding stages of this crop. Routine methods of measuring reference data were applied to establish the FT-NIR
calibration models. The correlation between the acquired spectra and analytical data was established using the PLS regression
algorithm. Thanks to its speed and low-cost character as well as its sufficient accuracy, this method could be used during the
breeding process of poppy, and it could become a suitable tool for the qualitative analysis of a wide range of breeding materials,
as is currently the case for rapeseed. Within the framework of the National programme, the data published on the qualitative
parameters of poppy genetic resources by IS GRIN Czech will enable users of materials, especially breeders, for a more precise
selection of parental components.
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7. Vliv maceni a kli¢eni na obsah galaktooligosacharidi v semenech hrachu
Pecenkova N., Pinkrova J., Novotna P., HousSka M.

Vyzkumny tstav potravinaisky Praha, v.v.i.

Hrach je nedilnou soucésti jidelnicku obyvatel stfedni Evropy uz stovky let. Lusténiny se se
svym nutricnim slozenim fadi k vyznamnym potravindm v boji s civilizacnimi onemocnénimi typu
diabetes mellitus II. typu, obezita, vysoky krevni tlak atd. AvSak konzumace hrachu, a lusténin obecné,
klesa, coz je zejména zpiisobeno jejich antinutri¢nimi vlastnostmi jako je flatulence a meteorismus. Oba
problémy jsou z vétSi ¢asti zplsobeny pravé obsahem galaktooligosacharidi. Lidsky organizmus
postrada enzym a-galaktosidazu, ktery by byl schopny je §tépit v tenkém stievu. K jejich eliminaci tedy
dochazi az v tlustém stfevu a to za pomoci mikroorganismi a za nasledného vzniku mastnych kyselin
s kratkymi fetézci a plyni (vodik, oxid uhlicity, metan). Tyto nepfijemné problémy lze odstranit
klicenim lusténin. Pomoci HPLC byla provedena analyza 8 vzorkli hrachu: suchého, maceného po 24 h
a kli¢eného. Odebirani vzorkl kli¢eného hrachu probihalo kazdé 4 hodiny, celkova doba kli¢eni byla 24
hodin. Mnozstvi vysSich oligosacharidii postupem c¢asu klesalo diky svému Stépeni na niz$i formy
oligosacharidii. Celkovy pocet sacharida tudiz ziistaval ptiblizné stale stejny.

Prace vznikla za podpory Ministerstva zemédeélstvi, institucionalni podpora MZE-RO0318 a za
podpory projektu vyzkumné infrastruktury METROFOOD-CZ, grant MSMT: LM2018100.

The Effect of Soaking and Germination on the Amount of Galactooligosaccharides in Peas.

Pea seeds have been significant part of the diet of the inhabitants of Central Europe. Legumes and their nutritive value are one
of the most important foods as means of fight against lifestyle diseases (I1. diabetes mellitus, obesity, high blood pressure, etc.).
The consumption of peas and legumes generally decreases. Probably it is caused by their antinutritive effect as the flatulence
and the meteorism. The both problems are caused by the absence of the a-galactosidase enzyme in the human small intestine.
So their elimination takes place in the large intestine by microorganisms and the subsequent formation of short chain fatty acids
and gases (hydrogen, carbon dioxide, methane). These troublesome problems can be eliminated by legumes germination.We
made the HPLC analysis of 8 pea samples: a dry, a 24 hours soaked and germinated. The total time of germination was 24
hours; samples were taken every 4 hours. The amount of higher oligosaccharides decreased over time due to its cleavage to
lower forms of the oligosaccharides. The total number of saccharides remained approximately the same.

This work was supported by the Ministry of Agriculture of the Czech Republic, institutional support MZE-RO0318 and by
research infrastructure project METROFOOD-CZ, MEYS Grant No: LM2018100.

8. ProdlouzZeni trvanlivosti minimalné€ opracované zeleniny

Horsakova 1., Miasnikova K., Pohtinek V., Rajchl A.
Ustav konzervace potravin, VSCHT Praha

Trvanlivost Cerstvé listové zeleniny je zna¢n€¢ omezena z divodu vysoké kontaminace
mikroorganismil na povrchu. Tyto mikroorganismy ¢asto pochazeji z mista ptivodu zeleniny, neztidka
vsak kontaminuji zeleninu béhem dopravy, skladovani nebo zpracovani. Vzhledem k pouziti zeleniny
k pfipravé ready-to-eat potravin, jako jsou salaty, bagety a podobné, je naprosto nezbytné zajistit jeji
mikrobiologickou nezavadnost pro spotiebitele. Jednim z Casto pouZzivanych zpiisobl oSetfovani je
maceni zeleniny do roztoku kyselin a/nebo jejich soli, bézné o koncentracich 0,5 — 3 % po dobu 1 -5
min. Tento princip byl vyuzit i v nasi studii, kdy byly pro oSetieni listové zeleniny (Spenat) pouzity
roztoky kyseliny mlécné a octové a jejich vapenaté soli na snizeni poctt povrchové mikroflory. Pti
experimentech byly sledovany napiiklad koliformni bakterie, plisné, kvasinky a pocty mezofilnich
a fakultativné anaerobnich mikroorganismu. Byl sledovan vliv oSetfeni na jeji ki'ehkost, hodnoceny byly
i organoleptické vlastnosti oSetiené zeleniny pred a po zakroku.
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Prolongation of durability of minimally processed vegetables.

The durability of fresh leafy vegetables is greatly reduced because of the high microbial contamination on the surface. These
microorganisms often come from the place of origin of vegetables, but they often contaminate vegetables during transport,
storage or processing. Due to the use of vegetables to prepare ready-to-eat foods such as salads, baguettes and the like, it is
absolutely necessary to ensure their microbiological safety for consumers. One of the frequently used methods of treatment is
dipping vegetables into the solutions of acids and/or salts thereof, usually at concentrations of 0.5 - 3% for the time from 1 to
5 minutes. This principle was also used in our study, where solutions of lactic and acetic acid and their calcium salts were used
to treat leafy vegetables (spinach) to reduce surface microflora. For example, coliform bacteria, mould, yeasts and numbers of
mesophilic and facultatively anaerobic microorganisms were investigated. The influence of the treatment on its fragility was
monitored, and the organoleptic properties of the treated vegetables were evaluated before and after the procedure.

9. Thiolany vznikajici p¥i zpracovani cibule
Stefanova 1., Zapal J.2, Moos M., Kuzma M., Kubec R.!

! Katedra aplikované chemie, Jiho¢eska univerzita v Ceskych Budgjovicich;
2 Laboratof charakterizace molekularni struktury, Mikrobiologicky ustav AV CR v Praze;
3 Laboratof analytické biochemie a metabolomiky, Biologické centrum AV CR v Ceskych Budgjovicich

Cibule kuchynska (Allium cepa) zaujima prvni pozici v celosvétové produkei ¢esnekovitych
rostlin a je béZnou soucasti stravy lidi vSech kontinentll. Pfedmétem velkého pocétu védeckych studii se
staly zejména rozmanité organosirné slouCeniny, které jsou nejenom nositeli typickych
organoleptickych vlastnosti cibule, ale vykazuji také vyraznou biologickou aktivitu.

Struktura ¢i mechanismy tvorby celé fady téchto sloucenin, v nékterych ptipadech
technologicky nezadoucich, vSak ziistdvaji i nadale nezodpovézeny. Typicka Stiplava chut’ a slzotvorné
vlastnosti cibule byly az dosud spojovany piedevsim s thiosulfinaty a propanthial-S-oxidem, které se
tvoii pfi naruseni pletiva cibule enzymovée katalyzovanym rozkladem isoalliinu. Tato prace ukazuje, Ze
skupina organosirnych sloucenin spontanné vznikajicich pii kulinarnim i primyslovém zpracovani
cibule je ovSem mnohem rozsahlejsi.

Podatilo se izolovat a identifikovat né€kolik novych skupin organosirnych sloucenin strukturné
odvozenych od 3,4-dimethylthiolanu, které jsou spontanné tvoieny béhem zpracovani cibule. Mezi tyto
latky patii 5-hydroxy-3,4-dimethylthiolan-2-thion (cepadithiolakton A, CsH100S,), ktery je vibec
prvnim znadmym, pfirozené se vyskytujicim zastupcem dithiolakton. Za technologicky velmi
nezadouci, zejména pro svou intenzivné hotkou chut’, lze oznacit dosud nepopsanou skupinu
organosirnych sloucenin, které ziskaly oznaceni allithiolany. DalSimi nalezenymi slouceninami jsou
onioniny A—C a cepathiolany A—C. Byly studovany organoleptické vlastnosti téchto sloucenin,
mechanismy jejich tvorby i jejich uloha v procesu technologicky nezadouciho rizovéni cibule.

Thiolanes formed during onion processing.

Onion (Allium cepa) is the most cultivated alliaceous species worldwide, being used in nearly all national cuisines. The typical
organoleptic properties of onion can be mostly attributed to various organosulfur compounds that have been the object of many
scientific reports.

However, the identity or formation pathways some of these compounds, in many cases technologically undesirable, have
remained completely unknown. The characteristic biting taste and lachrymatory effects of onion are attributed thiosulfinates
and propanethial S-oxide, respectively, that are formed by enzymatically mediated conversion of isoalliin upon tissue
disruption. This study shows that the family of organosulfur compounds spontaneously formed in onion during food-industry
or culinary usage is even more complex than though so far.

Several families of 3,4-dimethylthiolane-based compounds spontaneously formed upon cutting of onion were studied. We
report the isolation of the first known example of a naturally-occurring dithiolactone, 5-hydroxy-3,4-dimethylthiolane-2-thione
(cepadithiolactone A, C6H100S2). The compounds responsible for the bitter off-taste of processed onion were studied. This
very large family of hitherto unknown compounds was trivially named allithiolanes. Onionins A—C and cepathiolanes A—C
were also studied. Organoleptic properties of these 3,4-dimethylthiolanes and their role in the formation of the pink
discoloration of processed onion were also evaluated.
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10. Oxid siFi¢ity ve viné a ovlivnéni jeho hladiny p¥i skladovani piidavkem vitaminu C
Bednar J., Esterkova L

VFU Brno, Ustav gastronomie

Pfi stabilizovani vin a jejich ochrané proti starnuti, pfedevs§im proti oxida¢nim procestim se
pouziva oxid sificity. Pies rozsahlou diskuzi o jeho zdravotnim riziku je zatim tézce nahraditelny. Je
ovSem mozno podpofit jeho ucinek a tim umoznit sniZeni jeho obsahu ve ving riznymi latkami. V této
praci bude pozornost zamétfena na vitamin C jako latku s vyznamnymi oxidoreduk¢énimi vlastnostmi.
Jako vzorky byla pouzita mlada vina od malovyrobct, ktefi nedisponuji Spickovou technologii. Vina
pochézela ze tii vinatskych podoblasti (Slovackd, Znojemskd a Mikulovskd). Bylo sledovano 14 vzorki
bilych vin. Vina obsahovala oxid sifi¢ity v koncentracich 40 — 60 mg SO, . I, Sifeni bylo provedeno
roztokem hydrogensifi¢itanu amonného (,,Tekuta sira“). Nasledné byl do kazdého vina ptidan vitamin
C. Jeho vysledna koncentrace ve vzorcich byla 5 mg.l?. Jako kontrola byla zalahvovéna vina bez
pridavku vit C. Hladina oxidu sifi¢itého byla nasledné stanovena po péti a deseti mésicich skladovani.
Stanoveni prob&hlo dle CSN 560216. Vina fortifikovana vitaminem C vykazovala vyssi hladinu volného
oxidu sifi¢itého. Tim byl prokdzan protektivni vliv vitaminu C v ramci ochrany vina pfed oxidaci.

Sulfur dioxide in wine: Affecting its storage levels by ascorbic acid fortification.

Sulfur dioxide is widely used for its stabilizing and wine aging protective properties, but especially to protect wines against
oxidation processes. Despite the extensive discussion of the health risks, sulfur dioxide is still difficult to replace. However,
it’s possible to promote its effect and by various substances reduce sulfur dioxide content in wine. This research was focused
on the effect of ascorbic acid, as a substance with significant oxidoreduction properties, on the sulfur dioxide levels in 14
samples of young white wines. The wines were purchased from small-scale producers, who do not use any modern technologies
in the wine production. The samples originated from three wine growing sub-regions (Slovacko region, Town of Znojmo and
Town of Mikulov). The wines contained sulfur dioxide in the concentrations of 40 - 60 mg SOz.I"%. Sulfurization was carried
out with a solution of ammonium bisulfite ("Liquid sulfur”). Subsequently, ascorbic acid was added to each wine. The final
concentration of ascorbic acid in the samples was 5 mg.I"%. As a control, wines without the addition of ascorbic acid were also
stored. The sulfur dioxide levels were determined after five and ten months of storage. The determination was carried out in
compliance with CSN 560216. The results demonstrated that there were higher levels of free sulfur dioxide in wines fortified
with ascorbic acid. Thereby, the role of ascorbic acid in the protection of wines against oxidation was confirmed.

11.  Tolerance technologicky nezadoucich potravinovych izolati k vnéjSim
kultiva¢nim faktoriim

Svirakova E., Loupancova K., Bambasova L.
Ustav konzervace potravin, VSCHT Praha

V potravinarském primyslu je kladen velky dliraz na nejenom na vyrobu zdravotné bezpecnych,
nybrz i jakostnich, vyrobkl. Na snizené jakosti potravinaiskych surovin a finalnich vyrobku se Casto
podileji technologicky nezadoucich mikroorganismy, mezi které se tadi bakterie (naptiklad roda
Bacillus, Escherichia a Klebsiella), kvasinky (naptiklad rodu Candida) a plisné¢ rdznych rodu.
Biochemicky potencial téchto mikroorganismil vede ke vzniku zdvaznych senzorickych defektt, pokud
jsou jimi vyrobky kontaminovany.

Cilem této prace je zjistit toleranci technologicky nezadoucich potravinovych izolatt, ziskanych
z praimyslové vyrobny syri — konkrétné z prostiedi soloven, k riznym kultiva¢nim teplotdm, hodnotam
pH kultiva¢nich médii a koncentracim chloridu sodného, v laboratornich podminkach. Pro experimenty
bylo pouzito 10 primyslovych izolatd: Bacillus sp. (LEV 1022/17, LEV 1283/17), Candida tropicalis
(LEV 1009/17, LEV 1282/17), Escherichia coli (LEV 682/17, LEV 687/17, LEV 1456/17) a Klebsiella
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pneumoniae (LEV 700/17, LEV 1009/17, LEV 1082/17). Izolaty byly identifikovany na troven druhu
na Vyzkumném ustavu veterinarniho 1ékafstvi v. v. i. pomoci metody MALDI-TOF MS. Tolerance
izolatd byla zjiStovana s vyuzitim laboratorniho bioreaktoru RTS-1C (vyrobce: BioSan, LVA;
distributor pro CZE a SVK: LABOSERYV s.r.0.), pracujiciho na principu optické spektrofotometrie
(% 850) v realném cCase, v médu kontinualné michaného objemu. Na zakladé zjisténych vysledkd bylo
konstatovano, Ze vétSina testovanych izolatli vykazovala rist v §irS§im rozmezi hodnot pH 4,0-8,0, dale
ze rostla i mimo své optimalni rastové teploty, a ze tolerovala prostfedi s chloridem sodnym
0 koncentraci minimaln¢ 5,0 hm. %. Tyto izolaty mohou piisobit v syrafstvi negativné pii vzniku
ruznych senzorickych defektd syrt, syrovatky a syrovatkovych napojti. Vysledky této prace mohou byt
vyuzity pii u¢inném zvysovani jejich jakosti.

Tolerance of technologically undesirable food isolates to external cultivation factors.

In the food industry, great emphasis is placed not only on the production of safe, but also quality, products. Technologically
undesirable microorganisms, such as bacteria (for example from the Bacillus, Escherichia and Klebsiella genera), yeasts (for
example from the Candida genus) and fungi from various genera, often contribute to the reduced quality of food raw materials
and final products. The biochemical potential of these microorganisms leads to serious sensory defects of products when there
are contaminated. The aim of this work is to determine the tolerance of technologically undesirable food isolates obtained from
the industrial cheese factory — specifically from the salt baths environment, to different cultivation temperatures, pH values of
the cultivation media and sodium chloride concentrations, under laboratory conditions. Ten industrial isolates were used for
the experiments: Bacillus sp. (LEV 1022/17, LEV 1283/17), Candida tropicalis (LEV 1009/17, LEV 1282/17), Escherichia
coli (LEV 682/17, LEV 687/17, LEV 1456/17) and Klebsiella pneumoniae (LEV 700 /17, LEV 1009/17, LEV 1082/17). The
isolates were identified to the species level at the Veterinary Research Institute in Brno (CZE) using the MALDI-TOF MS
method. Tolerance of isolates was determined using the laboratory bioreactor RTS-1C (the manufacturer: BioSan, LVA,;
distributor for CZE and SVK: LABOSERYV Ltd.) operating on the principle of optical spectrophotometry (A 850 ) in real time,
in a continuously stirred volume mode. Based on obtained results, it was concluded that majority of tested isolates showed
growth in the wider range of pH 4.0—8.0, further than they grew beyond their optimal growth temperatures, and that they
tolerated sodium chloride at concentration minimally 5.0 wt. %. These isolates may have a negative effect on cheese production
due to evelopment of various sensory defects in cheese, whey and whey drinks. The results of this work can be used for
effective improvement their quality.

12.  Sledovani obsahu rtuti v rybim mase

Macharackova B., Slovackova V.
Ustav gastronomie, VFU Brno, FVHE

Cilem této prace byla kontrola obsahu rtuti v rybim mase. Celkova rtut’ byla stanovena pomoci
jednoucelového atomového absorpéniho spekrometru (AMA 254), jehoz vyhodou je méfeni bez nutné
predupravy vzorku. Celkem bylo analyzovano 41 vzorki riznych druhti ryb a rizného ptivodu. Nejvice
bylo vzorki kapra obecného (n = 22), cejna velkého (n = 7) a pstruha duhového (n = 8).

Vlastni analyza byla rozdélena dle druhu ryb, ptipadné pifi vétSim mnozstvi vzorku, také dle
lokality. Ve vySetfovanych vzorcich se rozsah koncentrace rtuti pohyboval od 0,0042 + 0,0011 mg/kg
(kapr obecny ze Zahlinic) po 1,1084 = 0,0362 mg/kg (candat obecny z Moravsko-slezské Harty). Vzorky
ryb z Musova, reviru Dyje 7, se pohybovaly v rozpéti hodnot obsahu rtuti od 0,0144 + 0,0007 mg/kg do
0,1354 + 0,0013 mg/kg. Zjisténé vysledky ukazuji, Ze ryby ve vétsin€ ptipadi vyhovuji danym normam
uvedenych v Natizeni Komise €. 1881/2006. Pouze jeden vzorek byl nad limitem danym touto vyhlaskou,
proto by bylo vhodné analyzovat pro kontrolu obsahu rtuti vétsi mnozstvi vzorki z dané lokality.

Monitoring of mercury content in fish meat.

The aim of this work was to the control of mercury content in fish meat. Total mercury was determined using a single-purpose
atomic absorption spectrometer (AMA 254), with the advantage of measuring without the pre-treatment of the sample. Altogether
41 samples of different fish species and origin were analyzed. Most samples were common carp (n = 22), bream (n = 7) and
rainbow trout (n = 8).
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The analysis itself was divided by the type of fish or in case of a large number of samples, also by location. In the tested samples,
the mercury concentration ranged from 0,0042 + 0,0011 mg/kg (the common carp from Zahlinice) to 1,1084 + 0,0362 mg/kg
(bream from Moravian-Silesian Harta). Fish samples from Musov, Dyje 7, ranged for mercury values from 0,0144 + 0,0007 mg/kg
to 0,1354 + 0,0013 mg/kg. The results found show that fish in most cases comply with the standards stated in Commission
Regulation (EC) No 1881/2006. Only one sample was high above the limit given by this Regulation. Therefore, it would be
advisable to analyze more samples from a given location to control mercury content.

13.  Vliv pridavku zeleného ¢aje na kvalitu jemné mélnénych salamii
Adamcova M., Pohiinek V., Kharoshka A., Sevéik R.

Ustav konzervace potravin, VSCHT Praha

Oxidace patii mezi nejvyznamnéj$i negativni procesy probihajici v masnych vyrobcich. Pro jeji
zpomaleni jsou v Ceské republice pouzivany antioxidanty, mezi které patii kyselina askorbova,
isoaskorbova a jejich soli. V nékterych zemich vSak mohou byt pouzity i syntetické antioxidanty
butylhydroxyanisol (BHA) a butylhydroxytoluen (BHT). Tyto jsou spotiebiteli Spatn€ pfijimany a jsou
hledany jejich ,,pfirodni* alternativy. Cilem této prace bylo posoudit moznost pouziti vodnych vyluht
¢ajovniku ¢inského (Camellia sinensis L) na oxidaéni stabilitu jemné mé&lnéného salamu. Ve téech sériich
byly v poloprovoznich podminkach vyrobeny jemné mélnéné salamy s riznymi koncentracemi vodného
vyluhu zeleného ¢aje, pricemz byl zkouman jejich vliv na oxidacni stabilitu, barvu, pH a organoleptické
vlastnosti. Z vysledki je patrné, Ze ptidavek caje pozitivné ovlivil hodnocené vlastnosti. Jeho pouziti by
tedy bylo vhodné pro zvySeni oxidacni stability jemné mélnénych salamu.

Effect of the addition of green tea on the quality of soft salami.

Oxidation is one of the most significant negative processes in meat products. In the Czech Republic, antioxidants such as
ascorbic acid, isoascorbic acid and their salts are used to slow it down the process. However, in some countries, synthetic
antioxidants such as butylhydroxyanisole (BHA) and butylhydroxytoluene (BHT) might be used. Synthetic antioxidants are
poorly accepted by consumers and their "natural” alternatives are being sought. The aim of this work was to assess the
possibility of using water extracts of the Camellia sinensis for the improvement of oxidative stability of soft salami. In three
series, soft salami sausages with different concentrations of green tea were produced under pilot plant conditions, and their
effect on the oxidative stability, color, pH and organoleptic properties was investigated. The results showed that the addition

of green tea positively influenced the evaluated properties. Thus, its use would be suitable for increasing the oxidative stability
of soft salami sausages.

14. Vliv suchého a mokrého zrani na kvalitu hovéziho masa
Betio F., Pohlinek V., Nguyen Thi H., Sevéik R.

Ustav konzervace potravin, VSCHT Praha

Jakost hovéziho masa je Gizce spojena s prub&hem postmortalnich zmén. Vyznamnym faktorem
ovliviiujicim jakost zejména hovéziho masa je zrani, béhem kterého dochazi ke zlepSeni
technologickych a senzorickych. Pfi spravné vedeném zpusobu zrani hovéziho masa se zvysuje jeho
ktehkost u¢inkem proteolytickych enzymt vyskytujicich se v mase. Tyto enzymy se podileji na
rozkladani bilkovin a pojivovych tkani a dochazi tak k rozvoji typické chuti a aroma hovéziho masa.
Existuji dva technologické zplisoby zrani hovéziho masa, zrani suché a mokré (vakuové). Suché zrani
je proces, kdy nezabalené jatecn¢ upravené télo nebo jeho ¢ast je umisténa do chladici mistnosti, kde je
maso ponechano pfi fizené teploté, relativni vlhkosti vzduchu a definovaném proudéni vzduchu. Béhem
mokrého zrani je maso vakuove zabaleno do polymerni folie a je skladovano v prostiedi s kontrolovanou
teplotou po urcitou dobu. Cilem této prace bylo zhodnotit zminované technologické zplisoby zrani
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a porovnat jejich vliv na kvalitu masa. Ke zhodnoceni a porovnani zplisobt zrani byly vybrany
anatomické partie skotu: nizky rosténec a kvétova Spicka, u kterych byla provedena analyza tékavych
latek, stanoveni obsahu kolagenu, tuku, analyza DART-TOF/MS, stanoveni barvy a textury. Pro
hodnoceni textury byly porovnany vzorky hoveéziho masa pfed a po tepelném opracovani, stejné tak
I pro senzorické hodnoceni.

Effect of dry and wet maturatin on the quality of the beef meat.

Quality of beef meat is closely associated with the course of post-mortem changes. An important factor influencing the quality
of beef is the maturation, during which the technological and sensory properties are improved. With the correct way of
maturation of beef meat, its brittleness is increased by the effect of proteolytic enzymes found in meat. These enzymes are
involved in the breakdown of proteins and connective tissues, resulting in the development of the typical taste and aroma of
beef meat. There are two technological methods of maturing beef meat, dry and wet (vacuum) maturation. Dry maturation is a
process where an unpacked carcass or part thereof is placed in a cooling room where the meat is left at a controlled temperature,
relative air humidity, and defined airflow. During wet maturation, the meat is vacuum packed into a polymeric bag and stored
in a temperature controlled environment for a period of time. The aim of this work was to evaluate the mentioned technological
maturation methods and to compare their influence on meat quality. For the evaluation and comparison of maturation methods,
the anatomical parts of cattle were selected: sirloin and rump cap, for which the analysis of total volatile compounds,
determination of collagen content and fat content, DART-TOF/MS analysis, color determination and texture were performed.
For texture evaluation, beef samples were compared before and after heat treatment as well as for sensory evaluation.

15.  Priizkum obsahu soli ve vybranych vyrobcich dostupnych na ¢eském trhu
Rydlova L., Cakarov P., Rajchl A.

Ustav konzervace potravin, VSCHT Praha

Sul je bézn€ pouzivany nazev pro chlorid sodny, jeden z hlavnich zdroji sodiku ve vyzive.
Velké mnozstvi konzumované soli (9—12 g/ den) je povazovano za vazny zdravotni problém. Piiblizné
75-80 % soli ve stravé je prijato konzumaci primyslové zpracované potravy, 5-10 % pfijaté soli se
vyskytuje v potravinach pfirozené a 10-15 % je stl pfidand béhem vateni nebo dosoleni konzumentem
tzv. ,,na stole“. V reakci na naléhavost snizeni pfijmu sodiku iniciovala Svétova zdravotnicka organizace
(WHO) globalni hnuti s cilem sniZzit pfijem soli na mén¢ nez 5 g/ den do roku 2025. Lidské receptory
pro slanou chut’ se jsou schopny adaptovat na nizké koncentrace soli. Malé a postupné snizovani obsahu
sodiku ve zpracovanych potravinach nemize byt detekovano smyslové a mize tak piedstavovat cestu
k redukci jeho obsahu v potravinach.

Priizkum trhu byl zaméfeny na potraviny s vysokym obsahem soli (sodiku), dostupné v trzni siti
v Ceské republice. Zkoumany byly napiiklad masné vyrobky, syry a dalsi mlé¢né vyrobky, rajéatové
vyrobky, nakladana zelenina a slané pochutiny. Cilem tohoto prizkumu bylo porovnat obsah soli
v ramci jednotlivych komodit potravin, uvést tyto hodnoty v kontextu s vyzivovymi a zdravotnimi
doporucenimi a zhodnotit dosavadni snahy vyrobcti o reformulaci téchto vyrobki.

The market research of salt content in selected products available on the Czech market.

Salt is commonly used name for sodium chloride, one of the main sources of sodium in the diet. The large amount of consumed
salt (9—12 g/ day) is considered as serious health problem. Approximately 75-80 % of the salt in the diet is taken by consuming
of industrially processed food, 5-10 % of the salt is present in the food naturally and 10-15 % is the salt added during cooking
or added by the consumer, so—called ,,on the table“. In response to the urgency of reducing sodium intake, the Worlf Health
Organization (WHO) initiated a global movement with the aim to reduce salt intake to less than 5 g/ day by 2025. Human salt
taste receptors are able to adapt low salt concentrations. A small and gradual reduction of the sodium content in processed food
cannot be detected sensibly and can thus be the way to reduce its content in food.

The market research focused on foods high in salt (sodium) available on the Czech market. For example, meat products, cheeses
and other dairy products, tomato products, pickled vegetables and salty snacks were investigated. The aim of this survey was
to compare the salt content of individual food commodities, to report these values in the context of nutritional and health
recommendations, and to evaluate manufacturer’s efforts to reformulate these products.
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16.  Speciation analysis of phosphorus and trace elements in chickpeas
Revenco D., Dubska K., Koplik R.

Ustav analyzy potravin a vyzivy, VSCHT Praha

The soluble species of elements in chickpeas were analysed in the sample digestate prepared by
in vitro enzymatic digestion under simulated gastrointestinal conditions. Total contents of the elements
were determined using atomic absorption spectrometry, spectrophotometry and inductively coupled
plasma mass spectrometry. The found contents of 16 elements were as follows: 25 pg/g of Na, 1150
ug/g of Mg, 10120 pg/g of K, 1210 pg/g of Ca, 3740 pg/g of P, 40 pug/g of Mn, 55 ng/g of Fe, 0,13 pg/g
of Co, 2, 00 pg/g of Ni, 10 pg/g of Cu, 50 pg/g of Zn, 0.050 ug/g of As, 0.050 of ug/g Se, 1.50 pg/g of
Mo, 0.002 pg/g of Cd and < 0.01 pg/g of Pb. The analysis of element species fractions was carried out
using size exclusion chromatography hyphenated with inductively coupled plasma mass spectrometry.
The Superdex 10/300 GL column was applied and the buffer solution of 0.02 mol/l Tris-HCI (pH = 7.5)
was used as the mobile phase (flow rate of 0.5 ml/min). The results of chromatographic analysis showed
that the majority of soluble zinc, nickel, cobalt and copper content is bound in a fraction of low-
molecular chelates (0.6 — 0.7 kDa), whereas most of soluble iron is bound to a medium-molecular weight
fraction (16 kDa). Manganese is present only as inorganic ionic species and phosphorus is distributed
among several fractions of medium and low molecular weight.

17.  Sledovani obsahu akrylamidu ve sladu v priibéhu hvozdéni a v pivu
Svoboda Z., Mikulikova R., Bélakova S., BeneSova K.

Vyzkumny ustav pivovarsky a sladafsky, a. s., AZL - Sladatsky tistav Brno

Akrylamid je toxicka latka fazend mezi procesni kontaminanty, coz jsou latky vznikajici
Vv priabéhu zpracovani potravin. Vytvaii se v prubéhu tepelného zpracovani potravin, kdy dochazi
jsou teplota, doba reakce a druh a dostupnost reaktantii, pfedev§im aminokyseliny asparaginu
a redukujicich cukrt. Akrylamid vznikd ve vyznamném mnozstvi tepelnou upravou potravin nad
120 °C, maximum akrylamidu vznika pti 150 — 180 °C. Pti vysSich teplotach je vznik akrylamidu
podstatné nizsi, protoze eliminacni reakce je rychlejsi nez reakce vzniku akrylamidu. Pro vyrobu sladu
je pouzivano zrno je¢men, surovina s obsahem dusikatych sloucenin a s vysokym obsahem $krobu.
V prubéhu sladovani se ve sladu plisobenim enzymt zvysSuje obsah redukujicich cukrii, béhem hvozdéni
dochazi vlivem zvysené teploty k biochemickym zménam a vznikaji melanoidinové latky. Tyto
podminky jsou také velmi vyhodné pro tvorbu akrylamidu.

Obsah akrylamidu v analyzovanych vzorcich sladu a piva byl stanoven metodou GC/MSD.
V priibéhu hvozdéni se obsah akrylamidu ve sladu pohyboval v rozmezi 30 — 1039 pg.kg* a bylo
potvrzeno teplotni maximum jeho vzniku (160 - 170 °C). Pfes pomérné vysoky obsah akrylamidu ve
sladu, nebyl v Zddném z analyzovanych vzorki piva akrylamid detekovan.

Podekovani: Vysledek vznikl za podpory Ministerstva zemédeélstvi, instituciondlni podpora
MZE-RO1918.

Monitoring of acrylamide content in malt during kilning and beer.

Acrylamide is a toxic substance produced during food processing, it is classified as a process contaminant. This substance is
formed during the heat processing of foods, where many reactions occur, the most important being the Maillard reaction. The
factors affecting the acrylamide formation are the temperature, reaction time, and type and availability of reactants, namely
asparagine and reducing sugars. Acrylamide is produced in a significant amount by heat treatment of food above 120 ° C,
maximum acrylamide is produced at 150 - 180 ° C. At higher temperatures, the formation of acrylamide is considerably lower
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as the elimination reaction is faster than the reaction of acrylamide formation. For the production of malt, barley grain, raw
material containing nitrogen compounds and starch, is used. During malting, the content of reducing sugars in malt is increased
by the action of enzymes; during kilning, due to the elevated temperature biochemical changes occur and melanoidin substances
are formed. These conditions are also very advantageous for the formation of acrylamide.

Acrylamide content in the analysed malt and beer samples was determined by the GC/MSD method. Acrylamide content in
malt during kilning ranged from 30 to 1039 pg.kg-1 and the maximum temperature of its formation (160 - 170 ° C) was
confirmed. Despite a relatively high content of acrylamide in malt, acrylamide was not detected in any of the analysed beer
samples.

Acknowledgement: The study was supported by the Ministry of Agriculture, institutional support of the Ministry of Agriculture
RO1918:

18. Sledovani obsahu 3-MCPD ve sladu
Mikulikova R., Svoboda Z., BeneSova K., Bélakova S.

Vyzkumny ustav pivovarsky a sladatsky, a. s., AZL - Sladai'sky Gstav Brno

Sloucenina 3-MCPD (3-chlorpropan-1,2-diol) je procesni kontaminant vznikajici pii zpracovani
potravin, pfedevs§im pii hydrolyze bilkovin. Tato latka se muze vyskytovat v fadé¢ dalSich potravin
vyrobenych bez hydrolyzy, napf. v tepelné upravenych cerealiich (sladu, pecivu). Jako prekurzory
vzniku 3-MCPD se zde pravdépodobné uplatiiuji endogenni lipidy obilovin a chloridové ionty. Vyrobky
ze sladu jako jsou napf. sladova zrna, sladova mouka, sladové extrakty a vyrobky urené pro barveni
a dochucovani obsahuji nezanedbatelné mnozstvi 3-MPCD. Kontaminant tady pravdépodobné vznika
pii suSeni za vyssich teplot. 3-MCPD je klasifikovan jako mozny lidsky karcinogen, pro ktery byl
stanoven tolerovatelny denni pfijem (TDI) ve vysi 2 pg/kg télesné hmotnosti.

Obsah 3-MCPD byl sledovan v riznych druzich sladu. Analyza obsahu 3-MCPD ve vzorcich
sladu byla provedena metodou plynové chromatografie s hmotnostnim detektorem. Mez stanoveni
obsahu 3-MCPD v analyzovanych vzorcich sladu byla 10 pg-kg?. Kombinovana standardni nejistota
metody byla 13 %. Pfitomnost 3-MCPD nebyla potvrzena ve svétlych sladech. Vysoky obsah 3-MCPD
byl stanoven pouze v barvicich sladech (10-95 pg.kg™?). Jedna se o vyrobky, které jsou vystaveny velmi
vysokym teplotam.

Podéekovani: Vysledek vznikl za podpory Ministerstva zemédélstvi, institucionalni podpora
MZE-RO1918.

Monitoring of 3-MCPD content in malt.

3-MCPD (3-chlorpropan-1,2-diol) is a process contaminant formed during food processing, namely protein hydrolysis. This
substance can also occur in a number of foods produced without hydrolysis, e.g. thermally processed cereals (malt, bakery
products). Precursors of 3 -MCPD may be endogenous lipids of cereals and chloride ions here. Malt products, such as malt
grains, malt flour, malt extract, and products for dying and flavor additives contain a negligible amount of 3-MPCD.
Presumably, contaminant is produced when drying at higher temperatures. 3-MCPD is classified as a possible human
carcinogen for which a tolerable daily intake (TDI) of 2 pg/kg of body weight was established. 3-MCPD content was studied
in various kinds of malt. Analysis of 3-MCPD content in malt samples was performed by gas chromatography with a mass
detector. The limit of detection of 3-MCPD content in the analyzed malt samples was 10 ug-kg-1. The combined standard
uncertainty of the method was 13%.

The presence of 3-MCPD was not confirmed in pale malts. High 3-MCPD content was determined only in black malts (10-95
ng.kg-1). These are products which are exposed to very high temperatures.

Acknowledgement: The study was supported by the Ministry of Agriculture, institutional support of the Ministry of Agriculture
RO1918.
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