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e Potravinarstvi a zemedeélstvi — vyznamny zdroj
odpadu a vedlejsSich produkt

v
¢ 10 - 50 % Z prOdUkCG pOtI’aVIH je Od pad (Lackner a Besharati, 2025), - .
Vv Evropé cca 10 — 15 % (zurostar, 2025) /{/ \
* Tlak na snizovani produkce odpadu a plytvani / \
potravinami I/ CIRCULAR |
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* Green deal SYSTEMS
e Cirkularni ekonomika / \
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* Smérnice EP a R (EU) 2025/1892

Food is produced regeneratively
and, where appropriate, locally

(méni odpadovou smérnici 2008/98/ES) Ecod i dbackagna tealthy o weitp - ct
waste are designed diets are promoted
out entirely and easy to access

(prevzato a upraveno podle: legacy.circle-economy.com)
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Odpady — odkrojky, nestandardni kusy, vylisky, slupky, skorapky atd.

Proc¢ vyuzivat vedlejsi/odpadni rostlinné produkty pro produkci potravin?
* Odpady se vétsSinou kompostuji (odkrojky, slupky,...) nebo zkrmuiji zviratdm (napf. vylisky)
e Tim z potravinového retézce odchazi spousta latek

Rizika
* Mikrobialni, chemicka a mechanicka kontaminace, nevyhovujici senzorika
Cil prezentace:

* Predstavit vybrané priklady vedlejsich rostlinnych produktl a jejich moznosti vyuziti
* Diskutovat potencial pro potravinarské vyuziti a s tim spojena rizika
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* Cibule kuchynska

* 2. nejpéstovanéjsi zelenina na svété
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Graf 1: Svétova produkce cibule kuchynsk
(zdroj: FAOSTAT)
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* Cibulové slupky:

* Bohaty zdroj polyfenol(
(kvercetin a jeho derivaty)

Evercetin-3 4 -diglukosid

* Bohaty zdroj vlakniny ¢ OH
~32 % hm. lignoceluldza oo O ® .
~ 30 % hm. pektin 0. " @ ° oj@i pEm—
OH O OD\WDH OH O gH
(8]

* Nizka koncentrace senzoricky  xondenzatai produkry kvercetins a protokatechoyé kyseliny
aktivnich latek ... /8 g

O OH
4-glukosid dimeru kvercetinu

Kvercetin dimer



Fakulta zemédélska Jihoceska univerzita

a technologicka v Ceskych Budé&jovicich . ,
Faculty of Agriculture University of South Bohemia I . Cl b u |OV€ Od pa dy
and Technology in Ceské Budéjovice

Food Chemistry 319 (2020) 126562
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Food Chemistry
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Thermal stability and bioavailability of bioactive compounds after baking of | M)
bread enriched with different onion by-products S

Cibuloveé slupky

Jan Bedrni¢ek™*, Dana Jirotkova®, Jaromir Kadlec?, Ivana Laknerov4®, NadéZda Vrchotova,
Jan Tfiska®, Eva Samkova”, Pavel Smetana”

“ Department of Food Biotechnologies and Agricultural Products Quality, Faculty of Agriculture, University of South Bohemia in Ceské Bud&jovice, Studentskd 1668, 370 05
Ceské Budéjovice, Czech Republic

" Food Research Institute Prague, Radiovd 1285/7, 102 00 Praha 10 - Hostiva¥, Czech Republic

¢ Laboratory of Metabolomics and Isotopic Analyses, Global Change Research Institute, CAS, Bélidla 986/4a, 603 00 Brno, Czech Republic

Mouka z Cervenych
cibulovych slupek

ARTICLE INFO ABSTRACT

Keywords: This study investigated the effects of the addition of onion waste fractions into gluten-free (GF) bread to promote
Onion waste its health benefits. 5% of the control (C) GF flour blend was replaced with three waste fractions in the form of:
Gluten-free bread fried onion (FO), dried onion (DO) and onion peel (OP). Antioxidant activity, content of flavonols and total

Therénal SlJfUCSES‘iHS polyphenols of breads increased in the following order: C < FO < DO < OP. No differences were observed in
HPLC-MS/M:

Flavonoids
Quercetin dimers
Quercetin trimers

sensory analysis. We found that quercetin glycosides, dimers and trimer in OP-bread, determined according to
their mass spectra, decomposed during baking and released free quercetin, which points to their thermal in-
stability. Cross-over study revealed that consumption of OP-bread significantly increased (p < 0.05) anti-
oxidant activity of consumers’ blood compared to control bread consumption, indicating good bioavailability of
Chemical compounds studied in this article: flavonols. Results suggest incorporation of OP into GF bread can increase its biological value with satisfactory
Quercetin (PubChem CID 5280343) sensory acceptance.

Quercetin-4"-0-glucoside (PubChem CID

12442954)

Quercetin-3,4-O-diglucoside (PubChem CID

44259154)

Rutin (PubChem CID 5280805)

Chlébs5 %
cibulovych slupek
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5% nahrada chlebové mouky LA
= 1,2
rv ’ o . v s o . —8 1'0
Zvyseni antioxidacni aktivity 208
(diky kvercetinu) F 06
£ 0,4

S

Zvysena antioxidacni kapacita krve 92
dobrovolnikd (cross-over experiment)?
po konzumaci 200 g chleba

Kontaminace zeminou?

|. Cibulové odpady

In vivo antioxidacni aktivita 90 min po konzumaci 200 g chleba (n = 14)

Pred konzumaci Po konzumaci

Kontrolni chléb

Kontrolni vzorek

Pred konzumaci Po konzumaci

Chléb s cibulovymi slupkami
b

Chlébs5 %
cibulovych slupek
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1. Vylisky minoritnich olejnin

olejnata semena mleti a kondicionace lisovani oleje rostlinny olej

* Olejniny — hlavni produkt olej

* Vedlejsi produkt — vylisky
e \lyborny zdroj: bilkovin cca 20— 40 %
vlakniny cca 40 — 60 %
zbytkového tuku cca5—-15%
biologicky aktivnich sloucCenin

* V soucasné dobé krmivo pro zvirata

* Mozné vyuziti pro pekarské vyrobky

iz.4

vyliskova mouka
(neodtucnéna)

Zpracovani olejnatych semen a produkce vyliskové mouky
(prevzato a upraveno podle: Barta et al., 2022)
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* Pridavek vyliskové mouky do chleb(
* Len, ostropestrec, sezam

10% nahrada chlebové mouky

Kontrolni vzorek

v r4

Celkova senzoricka prijatelnost nezménéna

Nékteré chleby rychleji starnuly

Zvysena antioxidacni aktivita a obsah polyfenol(
Ostropestrecova vyliskovda mouka  Sezamova vyliskova mouka

(zdroj: DP Barbora Bilkova, 2025)




Fakulta zemédélska Jihoceska univerzita

a technologicka v Ceskych Budé&jovicich s e . . , . .
Faculty of Agriculture University of South Bohemia I I Vyl |S ky m | n O r‘lt n |C h O | eJ n | n
and Technology in Ceské Budé&jovice ‘

Zmény textury chlebt s vyliskovou

. . Antioxidacni aktivita chlebi s vyliskovou moukou
moukou béhem skladovani
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(zdroj: DP Barbora Bilkové, 2025) (zdroj: DP Barbora Bilkova, 2025)

DrMax"

Silymarin Premium

tivoy dopinok

Silymarin a cholin
Silymarin a cholin

malni funkce jater

@ Podporuje traveni*
Podporuje travenie*
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* Pridavek ostropestrecove vyliskové
mouky do chleb(

* 10% nahrada chlebové mouky

e Stanoveni silymarinového komplexu
pomoci LC/MS

e Dochazi k mirnému rozkladu
silymarinového komplexu (~20 %)

1. Vylisky minoritnich olejnin

. antioxidants

Article

Milk Thistle Oilseed Cake Flour Fractions: A Source of
Silymarin and Macronutrients for Gluten-Free Bread

Jan Bedrnitek '*(0, Frantidek Lorenc 110, Markéta Jaro$ova 20, Veronika Bartova 2, Pavel Smetana 10,
Jaromir Kadlec !, Dana Jirotkova !, Jan Kyselka 3, Eva Petragkova 4, Marie Bjelkova 5, Petr Konvalina ®®,
Trong Nghia Hoang © and Jan Barta 2

Zmeény obsahu silymarinu béhem vyroby chleba
b d
CI

Koncentracei silymarinu (mg/g DM)

tésto

kynuté
tésto

chléb
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Zdroj obrazku: Zhu et al. (2013)
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Mycotoxin Research (2025) 41:199-206
https://doi.org/10.1007/512550-024-00577-8

RESEARCH ")

Check for
updates

Occurrence of mycotoxins in milk thistle: to be included in legislation
or not?

Rastislav Bosko'® - Helena Pluha¢kova?® - Jan Martinik'3® - Karolina Bene$ova'® - Zdenék Svoboda'*® -
Sylvie Bélakova' © - Marek Pernica' ®

Abstract

The silymarin complex extracted from milk thistle provides significant health benefits, particularly due to its antioxidant and
hepatoprotective properties. However, plant substances can be contaminated by a number of fungi types and their secondary
metabolites—mycotoxins. This work deals with the determination of aflatoxins and zearalenone and its metabolites in 39
different samples grown in 2020 and 2021. Analysis of mycotoxins was performed by UHPLC-MS/MS after immunoaffinity
column AFLAPREP® and EASI-EXTRACT® ZEARALENONE clean-up. The presence of aflatoxins was not confirmed
in the monitored samples, but 1/3 of the samples were contaminated with zearalenone in the range of 2.8-378.9 pg/kg.
Metabolites of zearalenone such as a-zearalenol, a-zearalanol, and p-zearalanol were not detected in any of the samples.
B-Zearalenol was found in two samples (2.6 pg/kg and 29.8 pg/kg).

Chléb s pridavkem ostropestiecovych vylisku
(zdroj: DP Barbora Bilkova)

OH O  CHjs

HO

Zearalenon
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* Pecarka dvouvytrusa
Nejpéstovanéjsi houba na svéte
Oblibena mezi konzumenty

Pri péstovani vznika
velké mnozstvi odpadu

* v soucashosti kompostovani

I1l. Houbové odpady a vedlejsi produkty

Pouzity substrat

\"
“ i

Prvoja‘kostm’ Zampiony
(hlavni produkt)

\r

Odkkg)jené casti hub

(920t ‘snesy euesyO 4@ :loipz)
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* Pecarka dvouvytrusa
* Vyuziti odrezk(

(920t ‘snesyl euesyQ d@ :foipz)

* SusSeni —houbové koreni

* Vyluhy =vyvary ; ,,:?':"m"m‘;m Oplachlé houbové odiezky (S)  Oplachlé a okrajené odiezky (C)
. 7 7 10_- a a a a

e Kontaminace” substratem? W ;
LB R — . 8 -

* Huminové latky \ —
;. BR l :g N

* Filtrace! : &

2
0+

R
S60 S40 S20 S10 Ce0 C40 C20 C10

Prijemnost barvy vyvara z houbovych odiezki
okrajenych (€) a pouze omytych (S) vafené 10 — 60 min
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Vyuzivani odpadU a vedlejsSich produktl v potravinarské vyrobé je skveéla myslenka, ale
realizace je nekdy velmi tézka

Vyhody: - vedlejsi/odpadni produkty jsou mnohdy velice bohaty zdroj zajimavych
latek

Nevyhody: - ¢asta kontaminace — mikrobiologie, mechanickée cCastice
- kratka udrznost

Klicovou otazkou je nalezeni rovnovahy — udrzitelnost — bezpecnost - ekonomika
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Dékuji za pozornost

Veskeré experimenty probéhly za podpory téchto projektl: NAZV QK1910302, QJ1610324, TACR GAMA TG03010027 a GAJU 107/2025/2
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Fotografie: Oksana Kraus, Barbora Bilkova
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