l ' ﬁ PV v Agentira na podporu vyskumu a vyvoja
v

Formular ZK

Zavereéna karta projektu

Nazov projektu Evidencné ¢&islo projektu APVV-15-0023

Kvalita a autenticita ovocnych dzusov - Studium vzt'ahov medzi vstupnou surovinou,
technolégiou spracovania a kvalitou produktu

Zodpovedny rieditel Ing. Martin Polovka, PhD.

Prijemca Narodné polnohospodarske a potravinarske centrum - Vyskumny
ustav potravinarsky
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Nazov a stat zahrani¢éného pracoviska, ktoré spolupracovalo pri rieSeni

Nerelevantné

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

Ziadne

NajvyznamnejSie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uved'te aj publikacie prijaté do tlace

Odborné a vedecké prace

1. Kopuncova, M. — Sadecka, J. - Kolek, E. — Polovka, M. — Durec, J. — Blasko, J.: Impact of
inert gas atmosphere application on the complex profile of commercial orange juice volatiles
during four-month storage. Journal of Food and Nutrition Research, 2018, vol. 57, no. 4, pp.
373-383. ISSN 1336-8672.

2. Burdejova L., Tobolkova B., Polovka M.: Effects of different factors on concentration of
functional components of aronia and saskatoon berries. plant foods for human nutrition (pp.
1-6, 2019) accepted, first online. DOI 10.1007/s11130-019-00780-4.

3. Sadecka, J. - Kopuncova, M. - Kolek, E. - Bladko, J. - Polovka, M. - Farka$, P. - Durec, J.:
Influence of protective inert gas atmospheres on the aroma stability of orange juice with
pulp. Barbara Siegmund & Erich Leitner (Eds.): FLAVOUR SCIENCE, 2018, Verlag der
Technischen Universitat Graz, pp. 371-374. DOI: 10.3217/978-3-85125-593-5-78, CC BY-
NC-ND 4.0 (recenzovana knizna publikacia).

4. Tobolkova, B. — Belajova, E. — Polovka, M. — Durec, J. Diferenciacia pomarancovych Stiav
podfa krajiny pévodu. Trendy v potravinarstve, 2019, ro¢. XXIV, €. 1, s. 29-34. ISSN 1336-
058X (recenz.)

5. Durec, J. - Tobolkova, B. - Kolek, K.: Kolorimetrické hodnoceni rostlinnych napoja v
barevném systému CIE L*a*b*. Trendy v potravinarstve, 2018, ro¢. XXIlI, &. 1, pp. 44-50.
ISSN 1336-085X. (recenz.)

6. Durec J. - Kukurova, K. - Kolek, E. - Tobolkova, B.: Profil mastnych kyselin v rastlinnych
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napojoch a ich stabilita po¢as skladovania vyrobkov. Trendy v potravinarstve, 2018, roc.
XXII, €. 1, pp. 51-55. ISSN 1336-085X. (recenz.)

7. Polovka, M. - Tobolkova, B. - Belajova, E. - Kopuncova, M. - Durec, J.: Analytical and
chemometric tools used for fruit juices authenticity evaluation. Czech Chemical Society
Symposium Series: 7th Meeting on Chemistry & Life — Conference Proceedings, 2018, vol.
16, €. 6, p. 511-514. ISSN 2336-7202 (print), 2336-7210 (on-line)

8. Martin Polovka: Kvalita a autenticita ovocnych dzusov — Studium vztahov medzi
vstupnymi surovinami, technoldgiou spracovania a kvalitou produktu. Novy projekt APVV
15-0023. Trendy v potravinarstve 21 (2) pp. 73-75 (2016). ISSN 1336-085X.

9. Kopuncova, M. - Kolek, E. - Sadecka, J. - Polovka, M. — Blasko, J.: Vplyv pévodu
vstupnej suroviny na GC/MS profil prchavych zlu€enin ananasovej Stavy. Trendy v
potravinarstve, XXII. (2) 2017 pp 62-64.

10. Sadecka, J. - Kopuncova, M. — Kolek, E.: Vplyv doby skladovania pasterizovane;j
ananasovej Stavy Kostarika produkovanej v inertnej atmosfére N2 na zmeny jej aromy.
Trendy v potravinarstve, ro¢nik XXIIl., 2018, ¢.2, str.78-80.

11. Tobolkova, B.- Durec, J. Inovace zvysSujici u€innost vyroby stav. Trendy v
potravinarstve, 2019, ro¢. XXIV, €. 2, s. 97-98. ISSN 1336-085X.

12. Durec, J. — Tobolkova, B. Vitaminové vody s doplnenou funkcionalitou. Trendy v
potravinarstve, 2019, ro¢. XXIV, €. 2, s. 98-99. ISSN 1336-085X.

13. Durec, J. — Tobolkova, B. — Kozelova, D. Kolagén — svetovy a moderny trend. Trendy v
potravinarstve, 2019, ro¢. XXIV, €. 2, s. 100-101. ISSN 1336-085X.

14. Durec, J. — Tobolkova, B. — Kukurova, K. — Ciesarova, Z. Sarkopénia verzus
personalizovana vyziva. Trendy v potravinarstve, 2019, ro¢. XXIV, €. 2, s. 101-102. ISSN
1336-085X.

15. Durec, J. — Tobolkova, B. — Kolek, E. — Minarovi¢ova, J. — Kukurova, K. — Kozelova, D.
Ovos — ako surovina pre napojovy priemysel. Trendy v potravinarstve, 2019, ro¢. XXIV, €. 2,
s.103-104. ISSN 1336-085X.

16. Tobolkova, B. — Durec, J. Je mozné snizit obsah cukru ve §tavach? Trendy v
potravinarstve, 2019, ro€. XXIV, €. 2, s. 104-105. ISSN 1336-085X.

Odborné prispevky na konferenciach a seminaroch

1. Tobolkova, Blanka — Polovka, Martin — Belajova, Elena, Durec, Jan: Relationships
between the origin of feedstock, processing technology and quality of orange juices. 16th
International Nutrition & Diagnostics Conference INDC 2016, 3 - 6 October 2016, Praha,
Ceska republika. Abstract Book & Final programe, p. 89. ISBN 978-80-7560-016-5.

2. Kopuncova, Maria — Sadecka, Jana— Kolek, Emil: Impact of nitrogen and carbon dioxide
processing atmosphere on the odour-active compounds of pineapple juice. 16th
International Nutrition & Diagnostics Conference INDC 2016, 3 - 6 October 2016, Praha,
Ceska republika. Abstract Book & Final programe, p. 92. ISBN 978-80-7560-016-5.

3. Polovka, M. - Tobolkova, B. - Kopuncova, M. - Durec, J.: Influence of Origin on Physico-
chemical Parameters and Quality of Fresh Pineapple Juices. Proceedings of 3rd |.C. FABE
2017, International Conference of Food and Biosystems Engineering, 01-04 June 2017,
Rhodes, Greece. (recenz.)

4. Polovka, M. — Tobolkova, B. — Belajova, E. — Durec, J.: Relationship between the
physicochemical properties of juice samples and their origin. Pineapples case study. XXVII
International EPR Seminar, April 3. — 5., 2017, Dresden, Germany (recenz.)

5. Sadecka, J. - Kopuncova, M. — Kolek, E. — Polovka, M. — Farka$, P. — Durec, J.: Influence
of protective inert atmospheres on the aroma stability of orange juice with pulp. 15-th
Weurman Flavour Research Symposium, 18-22 september 2017, Graz University of
Techology, Graz, Austria.

6. Tobolkova, B., Polovka, M., Belajova, E., Durec. J. Vliv plvodu vstupni suroviny na
vybrané parametry ananasovych stav- pfikladova studie. Sbornik pfispévka — XLVII.
Symposium o novych smérech vyroby a hodnoceni potravin. Vysoka Skola chemicko-
technologicka v Praze: Praha, 2017, s 74 — 78. ISBN 978-80-7080-995-2.

7. Sadecka, J. - Kopuncova, M. - Kolek, E. - Tobolkova, B. - Polovka, M. - Durec, J.:
Efficiency of protective inert gases applications on aroma stability of commercial fruit juices.
18th International Nutrition & Diagnostic conference: Abstract Book and Final Programme,
September 22-25, 2018, Prague, Czech Republic, pp. 94-95.

8. Tobolkova B. - Belajova E. - Polovka M. - Durec J.: Utilisation of spectroscopic and
chromatographic techniques for evaluation of fruit juices authenticity. 18th International
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Nutrition & Diagnostic conference: Abstract Book and Final Programme, September 22-25,
2018, Prague, Czech Republic, pp. 55

9. Sadecka, J.- Tobolkova, B.- Kopuncova, M.- Kolek, E. - Belajova, E. - Polovka, M. -
Dasko, L. - Durec, J.: Multi-experimental characterisation of Costa Rican pineapple juice.
4th International Conference on Food Chemistry and Technology: Abtract Book, November
5-7, 2018, Berlin, Germany, pp. 45-46.

10. Tobolkova, B. - Belajova, E. - Polovka, M. - Kopuncova, M. - Dasko, L. - Durec, J.:
Assessment of fruit juices authenticity using spectroscopic and chromatographic techniques.
4th International Conference on Food Chemistry and Technology: Abtract Book, November
5-7, 2018, Berlin, Germany, pp. 45.

11. Polovka, M. - Tobolkova, B. - Belajova, E. - Kopuncova, M. - Durec, J. : Analytical and
chemometric tools used for fruit juices authenticity evaluation. 7th Meeting on Chemistry and
Life 2018: Book of abstracts. September 12-14, 2018, Brno, Czech Republic, pp. 69, ISBN:
978-80-214-5488-0.

12. Burdéjova, L. — Polovka, M. — Pofizka, J. Impact of post-harvest processing,
geographical locality and production year on quality of selected medicinal plants. CECE
2018: 15th International Interdisciplinary Meeting on Bioanalysis. October 15-17, 2018,
Brno, Czech Republic, pp. 116-119. ISBN 978-80-904959-5-1.

13. Sadecka, J. — Kolek, E. — Dimitrov, F. — Tobolkova, B. — Durec, J.: Processing and
storage effects on industrially produced orange juice aroma: gas chromatography-
olfactometry studies. Book of Abstract: 9th International Symposium on RECENT
ADVANCES IN FOOD ANALYSIS, Prague, November 5-8, 2019, pp. 356. ISBN 978-80-
7592-055-3.

14. Tobolkova, B. — Belajova, E. — Polovka, M. — Durec, J. Relationships between the origin
of feedstock and quality of orange juices. Book of Abstract: 9th International Symposium on
RECENT ADVANCES IN FOOD ANALYSIS, Prague, November 5-8, 2019, pp. 437. ISBN
978-80-7592-055-3.

17. Durec, J. - Tobolkova, B. - Kolek, E. — Kozelova, D.: Farebné zmeny rastlinnych napojov
vo farebnom systéme CIE L*a*b*. XVI. vedecka konferencia s medzinarodnou ucastou
Bezpecnost a kontrola potravin, Fakulta biotechnoldgie a potravinarstva SPU v Nitre, 28.-
29. 3. 2019 v PARK Hoteli v PieStanoch. Zbornik prispevkov, pp. 103.
https://doi.org/10.15414/2019.9788055219783 (recenz.)

18. Durec, J. - Kukurova, K. - Kolek, E. - Tobolkova, B. - Kozelova, D.: Stabilita mastnych
kyselin v rastlinnych napojoch pocas ich skladovania, Vysoka Skola obchodni a hotelova.
Nové trendy v gastronomii, hotelnictvi a cestovnim ruchu. Sbornik pfispévku z XII.
mezinarodni védecké konference. Brno, 3. 4. 2019. pp 47-52, ISBN 978-80-7627-006-0
(elektronicka verzia) (recenz.)

Propagacné prednasky a prezentacie vysledkov

1. Kukurova, K. — Kolek, E. — Tobolkova, B.: Profil mastnych kyselin v rastlinnych napojoch
a ich stabilita po&as skladovania. Prednasgka v ramci Ustavného seminara, NPPC- VUP,
1.3.2019, 9:00.

2. Tobolkova, B.: MeziroCnikoveé rozdily rakytniku feSetlakového. Prednaska v ramci
Ustavného seminara, NPPC- VUP, 1.3.2019, 9:00.

3. Dimitrov, F. — Kolek, E.: Analyza GC-MS metddou Fingerprint. Prednaska v ramci
Ustavného seminara, NPPC- VUP, 8.11.2019, 9:00.

4. Tobolkova, B.: Vliv vstupni suroviny na fyzikalné-chemické parametry ananasovych Stav.
Ustavny seminar VUP Bratislava, 31.3.2017.

5. Webova stranka projektu - http://www.apvv-mcc.webnode.sk — priebezny update
Dizertacné prace

1.Ing. Lenka Burdé&jova, Ph.D.: Komplexni analyza |éCivych rostlin a jejich potencial pfi
vyuziti v potravinarském pramyslu. Skolitel: Ing. Martin Polovka, Ph.D.. Fakulta chemicka,
Vysoké uceni technické v Brné (2018).
https://www.vutbr.cz/studenti/zav-prace/detail/112271?zp_id=112271

Diplomové a zaverecné prace Studentov:

1. Ing. Monika Domonkosova. Porovnanie kvality nealko napojov po aplikacii roznych
spOsobov antioxidacného oSetrenia polotovaru (Diplomova praca). SPU v Nitre, Fakulta
biotechnoldgie a potravinarstva. FBP — 5610-5672. (Ing. Jan Durec, PhD., McCarter, a.s. —
Skolitel Specialista).

Aplikacné vystupy
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1. Subor analytickych metéd a metodik vyuzitych na sledovanie markerov autenticity
ovocnych Stiav a dzusov.

2. Subor markerov autenticity ovocnych &tiav a dZusov — databaza charakteristickych
markerov.

3. Kolek E. — Dimitrov F. Moznosti autenticity ovocnych Stiav metddou analyzy celkového
idnového spektra. Analyticka metéda.

4. Elektronicky dokument Metody vhodné na autentifikaciu ovocnych Stiav a dzusov
(Kolektiv autorov, BA, 2017 - 2019, dostupné na www stranke projektu.

Uplatnenie vysledkov projektu

Ziskany uceleny subor poznatkov z riedenia projektu bude vyuzZity nasim partnerom v
projekte, dlhodobo spolupracujucim poprednym vyrobcom &tiav v SR na optimalizaciu
technologického procesu s ohfadom na udrzanie a kontinualne zvySovanie kvality
produktov, ako aj na verifikaciu povodu suroviny a pouzitie prislusnej technologickej
operacie. V dbsledku riedenia projektu s odberatelom praxe sa zlepSila kvalita produkcie,
vyrobca disponuje nastrojom na kontrolu kvality a pdvodu suroviny a spolu s rieSitelskym
pracoviskom projektu zac¢al kooperaciu na dalSich problémoch spojenych s diverzifikaciou
vyroby v oblasti funkénych napojov a alternativnych rastlinnych mliek.

Vplyvom rieSenia projektu sa vyznamne podporila spoluptaca vyskumnej institucie a
vyrobného sektora v oblasti napojového priemyslu a podporil prenos poznatkov vyskumu do
praxe, spolu s narastom poznatkovej urovne. Tym sa jednoznaéne podporili vSetky atributy
znalostného trojuhinika. Je realny predpoklad pokraovania efektivnej spoluprace partnerov
projektu bezprostredne po jeho skonceni.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v slovenskom jazyku
(max. 20 riadkov)

Na naplnenie deklarovanych cielov projektu sa realizovala cielena analyza vstupnych
surovin ananasovych a pomarancovych stiav definovaného pdévodu, monitoring
technologického procesu vratanie skladovania, ako i vplyv tychto procesov na zmenu cca 60
vybranych kvalitativnych ukazovatelov (napr. farba, antioxidacna aktivita, °Brix, organické
kyseliny, cukry, aminokyseliny, HMF a iné). Pozornost’ sa venovala aj analyze celkovych
prchavych frakcii Stiav a ich aréma-aktivnych zlu¢enin. Z vysledkov analyz vyplynuli
nasledujuce zavery:

1. Fyz.-chem. parametre analyzovanych $tiav spifiali kvalitativne poZiadavky ich autenticity,
av8ak niektoré z nich boli nevyhovujuce z hladiska obsahu org. kyselin, cukrov a
hesperidinu, najma v pomaran¢ovych Stavach.

2. Efektivnost pouzitia dusikovej atmosféry v skladovanych Stavach sa prejavila
minimalnymi zmenami va¢siny monitorovanych kvalitativnych parametrov.

3. NajdynamickejSie zmeny pocas skladovania Stiav sa zaznamenali v obsahu kys.
askorbovej a v antioxida€nej aktivite, avSak max. 20 % v kostarickych Stavach s vysokou
korelaciou (r > 0,85).

4. Vysledky GC/FID-O analyz preukazali ur€itu vzajomnu podobnost odorického profilu
kfuCovych aréma-aktivnych zlu€enin v pomarancovych stavach z Kostariky z rokov 2018 a
2019, v ktorych kfucovymi odorantmi boli niektoré terpény, estery, aldehydy, alkoholy,
laktény, ketdny a karboxylové kyseliny. Ako neziaduce, procesne generované ,off-flavours®
boli identifikované niektoré derivaty furanu a fenolu a Streckerov aldehyd methional, boli
v8ak pritomné v Stavach na ultrastopovej urovni. Zo senzorického hfadiska, v ramci
skladovania Stiav, vSak ich celkova stabilita arémy nebola principidlne zmenena.

5. Navrhnuty model autentifikacie zaloZzeny na databaze experimentalnych charakteristik
pomarancovych/ananasovych Stiav predstavuje vhodny nastroj na verifikaciu povodu a
vlastnosti tychto Stiav, Co su aspekty kluCové pre producenta ovocnych Stiav a dzusov.
Autentifikacny model mdzZe byt rozSirovany dalSimi experimentalnymi datami s ciefom zvysit
jeho vnutornu variabilitu a spofahlivost.

Z pohladu riesitelov, v3etky deklarované ciele projektu boli napinené.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku

(max. 20 riadkov)

In order to fulfil the declared project goals, a focused analysis was realized on the raw

feedstock of pineapple and orange juice with known origins, on the technological production
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process (including storage conditions) and its influence on the changes in circa 60
qualitative markers (for example: colour, antioxidant activity, °Brix, organic acids, sugars,
aminoacids, HMF, etc.). Overall volatile fractions of the juice and their aroma-active
compounds were also analyzed. Based on the results of these analyses, following
conclusions were made:

1. Physico-chemical parameters of majority of the analysed raw juices met the qualitative
requirements for the authenticity of the product, with some exceptions, failing e.g. in the
parameters such as the content of organic acids, sugars and hesperidine in some of
analysed orange juice samples.

2. Analysis of the efficiency of nitrogen atmosphere application in fruit juice storage resulted
in minimal changes of most of the monitored qualitative parameters.

3. Most dynamic changes during the four-month storage period were detected in the
contents of ascorbic acid and antioxidant activity, but reaching only maximum of 20% in
Costa Rica juice with high correlation (r> 0,85).

4. GC/FID-0O analysis resulted in a certain similarities in the odor profile of the key aroma-
active compounds in the orange juice from Costarica from 2018 and 2019 studies. Key
odorants were a few terpenes, esters, aldehyds, alcohols, lactones, ketones and carboxylic
acids. Undesirable ,off-flavours®, generated during the production process, were identified
as several furane and phenol derivates and a Strecker aldehyde methional. They were
detected in ultratrace amounts. From the sensorial point of view, regarding storage of these
juices, their overall aroma stability was not principally changed.

5. Proposed authentication model is based on a database of experimental characteristics of
orange/pineapple juice. It serves as a good instrument for verification of the origins and
quality of juices for their producer. The developed authentication model can be expanded
with further experimental data aimed at increasing its variability and reliability.

From the perspective of the project partners, all the declared objectives of the project were
fulfilled.
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