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modulates porcine ovarian granulosa cell functions in vitro. In Journal of Environmental
Science and Health, Part B., vol. 54, p. 533-537 (IF 1.990, Q2).
https://doi.org/10.1080/03601234.2019.1586034

2. Michalcova, K., Roychodhury, S., Halenar, M., Tvrda, E., Kovacikova, E., Vasicek, J.,
Chrenek, P., Baldovska, S., Sansilo, L., Kren, V., Kolesarova, A. 2019. In vitro response of
human cancer cells to dietary bioflavonoid isoquercitrin. In Journal of Environmental Science
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by-products from the area of Slovakia and Austria. In Emirates Journal of Food and
Agriculture, vol. 32, p. 1-10 (IF 1.004, Q3).

https://doi.org/10.9755/ejfa.2020.v32.i1.2051

5. Rolinec, M., Biro, D., Simko, M., Juragek, M., Hanu$ovsky, O., Schubertova, Z.,
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https://doi.org/10.3390/ani11061633

6. Juracek, M., Vasekova, P., Massanyi, P., Kovacik, A., Biro, D., Simko, M., Galik, B.,
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Prace v zahrani¢nych €asopisoch registrovanych v databazach WoS a/alebo Scopus:

1. Kollathova, R., Galik, B., Juracek, M., HanuSovsky, O., Biro, D., Rolinec, M., Simko, M.,
2021. The impact of the year of harvesting, drying and lyophilization on the mineral profile of
grape pomace. In Journal of Hygienic Engineering and Design, on-line, ISSN 1857-8489,
vol. 34, p. 161-166.
https://keypublishing.org/jhed/wp-content/uploads/2021/04/19.-JHED-Volume-34-FFP-Full-
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Rolinec, M. 2021. Hematological profiles of new-born piglets and sows fed with diet
containing grape pomace. In Journal of Central European Agriculture (IN PRESS)

Prace v domacich ¢asopisoch registrovanych v databazach WoS a/alebo Scopus:

1. Kollathova, R., HanuSovksy, O., Galik, B., Biro, D., Simko, M., Juragek, M., Rolinec, M.,
Puntigam, R., Slama, J.A., Gierus, M. 2020. Fatty acid profile analysis of grape by-products
from Slovakia and Austria. In Acta fytotechnica et zootechnica, vol. 23, p. 78-84.
https://doi.org/10.15414/afz.2020.23.02.78-84

2. Kollathova, R., Galik, B., Halo, M., Juragek, M., HanuSovsky, O., Biro, D., Rolinec, M.,
Simko, M. 2020. Effect of dietary grape pomace on fats digestiblity in horses. In Acta
fytotechnica et zootechnica, vol. 23, p. 132-136. https://doi.org/10.15414/afz.2020.23.mi-
fpap.132-136

3. Vasekova, P., Juraéek, M., Biro, D., Simko, M., Gdlik, B., Rolinec, M., HanuSovsky, O.,
Kollathova, R., IvaniSova, E. 2020. Bioactive compounds and fatty acid profile of grape
pomace. In Acta fytotechnica et zootechnica, vol. 23, p. 230-235.
https://doi.org/10.15414/afz.2020.23.04.230-235

4. Kollathova, R., Galik, B., Halo, M., Kovacik, A., HanuSovsky, O., Rolinec, M., Juracek, M.,
Simko, M. 2021. Grape pomace in equine nutrition: effect on antioxidant status. In Acta
fytotechnica et zootechnica, vol. 24, p. 330-344.
https://doi.org/10.15414/afz.2021.24.04.340-344

5. Drotarova, S., Wslan, J., Galik, B., Simko, M., Juradcek, M., HanuSovsky, O., Kaluzova,
M., Mixtajova, E., Brek, P., Rolinec, M. 2021. Effect of grape pomace feeding in fattening
parameters and fatty acids profile in geese. In Acta fytotechnica et zootechnica. IN PRESS.
Prace v ostatnych vedeckych ¢asopisoch (pozn. 1):

1. Gdlik, B., Kollathova, R., Rolinec, M., Juracéek, M., Simko, M., HanuSovsky, O., Biro, D.,
VaSekova, P., Kolesarova, A., Barantal, S. 2019. Grape by-products as bioactive
substances in animal nutrition: a review. In Agriculture and Food, vol. 7, p. 167-172.
https://www_.scientific-publications.net/en/article/1001840/

2. Juracek, M., Biro, D., Simko, M., Galik, B., Rolinec, M., HanuSovsky, O., Vasekova, P.,
Kollathova, R., Barantal, S. 2019. Fermentation quality and dry matter losses of grape
pomace silages with urea addition. In Agriculture and Food, vol. 7, p. 173-178.
https://www.scientific-publications.net/en/article/1001841/

3. Rolinec, M., Biro, D., Galik, B., Simko, M., HanuSovsky, O., VaSekova, P., Rolinec, M.
2019. Effect of dried grape pomace addition into feed ration of sheep on leucocytes. In
Agriculture and Food, vol. 7, p. 191.196. https://www.scientific-
publications.net/en/article/1001844/

4. Biro, D., Galik, B., Juragek, M., Simko, M., HanuSovsky, O., Vasekova, P., Rolinec, M.
2019. Effect of dried grape pomace ingestion on erythrocytes and thrombocytes of sheep. In
Agriculture and Food, vol. 7, p. 179-184. https://www.scientific-
publications.net/en/article/1001842/
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5. Simko, M., Biro, D., Galik, B., Juracek, M., Rolinec, M., HanuSovsky, O. 2019. The effect
of locality on the grape pomace mineral content from different locations of Slovakia. In
Agriculture and Food, vol. 7., p. 185-190. https://www.scientific-
publications.net/en/article/1001843/

6. Hanusovsky, O., Biro, D., Galik, B., Simko, M., Juragek, M., Rolinec, M. 2019. The effect
of locality on the grape pomace nutritional value from the different locations of Slovakia. In
Agriculture and Food, vol. 7, p. 282-288. https://www.scientific-
publications.net/en/article/1001869/

Pozn. 1: uvedené publikacie boli uverejnené v zahrani¢nom vedeckom €asopise Agriculture
and Food (ISSN 1314-8591, dostupny na https://www.scientific-publications.net/en/open-
access-journals/agriculture-and-food/) v ramci medzinarodnej vedeckej konferencie.
Casopis vychadza vychadza uz desiatym rokom a je indexovany vo viacerych citaénych
databazach. Na zaklade narodnej smernice boli tieto prace kniznicou preradené do
kategorie publikacii a zahrani¢nych recenzovanych zbornikoch. Voc€i postupu bola vznesena
namietka, ktora je v procese. V ro¢nej sprave za rok 2019 su publikacie uvedené tak, ako
boli zaradené do centralneho registra publikacnej ¢innosti (prace v zahrani€nych
recenzovanych zbornikoch).

Vedecké monografie vydané v zahrani€nych vydavatelstvach:

Galik, B., Kollathova, R., Rolinec, M., Juracek, M., HanuSovsky, O., Simko, M., Zabransky,
L. 2021. Grape by-products: Perspectives in Animal Nutrition. 1st ed. Ceské Budgjovice:
South Bohemia University, 2021, 101 pp., ISBN 978-80-7394-904-4, 6 AH.

Okrem uvedenych publikacii bolo po€as rieSenia projektu publikovanych viacero prac na
réznych vedeckych sympoziach v Belgicku, Francuzsku, Chorvatsku, Srbsku, Madarsku,
Cesku, Pol'sku a Slovensku.

Uplatnenie vysledkov projektu

VedlajSie produkty priemyselného spracovania hrozna predstavuju environmentalnu zataz.
Moderné obehové (cirkularne) hospodarstvo vyzaduje vyuzitie vedlajSich produktov
agropotravinarskeho priemyslu v ¢o najvacsej miere. Velky priestor pre takéto vyuzitie
predstavuje ZivoCiSna vyroba a vyzZiva hospodarskych zvierat. Zakladnymi vedfajSimi
produktami spracovania hrozna su hroznové vylisky a strapiny. Nutri€né vyuZitie strapin vo
vyZive prezuvavcov a neprezuvavcov je limitované pomerne vysokym obsahom hrubej
vlakniny a jej frakcii, najma acidodetergentnej vliakniny. Strapiny sa v8ak vyznacuju
zaujimavym obsahom bielkovin a niektorych mineralnych latok, ako aj profilom mastnych
kyselin. Ich potencialne vyuzitie méze smerovat vo vyzivy volnej zijucej, alebo farmovej
zvery. Vo vyzive hospodarskych zvierat maju hroznove vylisky nutri€ny potencial dopinkovej
kfmnej suroviny. V zavislosti od kultivaru sa hroznové vylisky vyznacuju zaujimavym
obsahom dusikatych latok (hrubych bielkovin) s priemernym aminokyselinovym profilom.
Hruby tuk hroznovych vyliskov je vyznamne tvoreny polynenasytenymi mastnymi
kyselinami, z ktorych vyrazny obsah je typicky hlavne pre kyselinu alfa linolovu, z tohto
dévodu mbdézu mat hroznové vylisky vyuZitie v kimnych diétach z hladiska zlepSenia pomeru
medzi esencialnymi mastnymi kyselinami. Hroznové vylisky sa vyznacuju aj vysokym
obsahom mineralnych latok, hlavne draslika, vapnika a fosforu. Su nutricnym zdrojom
hlavne draslika, ktory moze byt v kimnych diétach prezuvavcov a neprezuvavcov
suplementovany napriklad pri jeho Castom deficite v profilovych objemovych krmivach. Z
mikroprvkov su hroznové vylisky bohaté na Zelezo. Hroznové vylisky sa vyznacuju velmi
dobrou antioxidacnou aktivitou a vy$§Sim obsahom bioaktivnych latok. Vysokym obsahom
resveratrolu, katechinu a epikatechninu sa vyznacovali hlavne biele kultivary, vysokym
obsahom quercetinu a kyseliny galovej Cervené kultivary. Z hladiska uchovania aktivnheho
resveratrolu je vhodné hroznové vylisky susit, avSak z hladiska uchovania aktivheho
quercetinu je lepSia inovativna lyofilizécia. Obsah najma organickych Zivin a mineralnych
latok je okrem kultivaru vyznamne ovplyvneny agroekologickymi podmienkami pestovania,
ktoré formuju kvalitu obsahovych latok. Vys$Sia koncentracia extraktu hroznovych vyliskov
znizuje sekréciu steroidnych hormoénov 17 B-estradiolu a progesterénu. Koncetracia
extraktu vysSia ako 12,5 mikrogramu na liter vyznamne znizuje Zivotaschopnost buniek
ovarialneho karcinomu (OVOCAR-3). Na zaklade realizovanej série biologickych
experimentov so zvieratami mozno odporucit vyuzitie vyliskov kultivaru Pinot Gris. Vo vyZive
koni, hroznové vylisky v mnozstve 200 g na kus a den pozitivne ovplyvriuju stravitelnost
Zivin kimnej davky za su€asného zachovania produkéného zdravotného stavu zvierat. Ich
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zaradenim do kfmnej davky mozno dosiahnut' vy$Siu vyuzitelnost’ organickej hmoty, ADV a
NDV. Naviac, hroznové vylisky pozitivne ovplyviuju sérové antioxidacné ukazovatele a
krvné plyny. V experimente s modelovymi prezuvavcovami (kastraty baranov) sa potvrdil
pozitivny vplyv na stravitelnost hlavne dusikatych latok (hrubych bielkovin) kfimnej davky
(pri diétnom prijme 2 % z prijatej susiny), o ma aj pozitivny environmentalny efekt.
Podobne ako v experimente s kofimi, ani v tomto pripade neboli zisteny negativny vplyv na
vnutorné prostredie zvierat. V experimente s dojnicami zameranom na zivinové zloZenie
mledziva, hroznoveé vylisky neovplyvnili obsah Zivin v mledzive. M6Zu vSak zvysit obsah
dusikatych latok (hrubych bielkovin) a kazeninu v mledzive, najma v prvych 24 hodinach.
AvSak zaroven mozu znizit obsah tuku v mledzive pocCas prvych 24 hodin. U kralikov
skrmovanie hroznovych vyliskov mdze zvysit priemerné denné prirastky zivej hmotnostia
zvysit zastupenie mononenasytenych mastnych kyselin v abdominalnom tuku. V
experimentoch s oSipanymi nebol zisteny preukazny vplyv diétneho prijmu hroznovych
vyliskov na biochemické parametre krvi. Pozitivny vplyv diétneho prijmu hroznovych
vyliskov mozno o€akavat vo vykrme husi. Bol potvrdeny signifikantny pozitivny vplyv na
priemerné denné prirastky Zivej hmotnosti, hmotnost jato¢ne opracovaného tela a hmotnost
jatoCnej peCene. Experimentalne bola overena moznost konzervacie hroznovych vyliskov
technologiou silazovania. Za predpokladu vyuzitia mocoviny ako silaznej prisady mozno
uspesne vylisky silazovat.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Cielom projektu bolo komplexné analyzovanie nutri¢nej kvality a obsahu biologicky
aktivnych zlu€enim vo vedlajSich produktoch priemyselného spracovania hrozna. Boli
analyzované kultivary Pinot Gris (rulandské Sedé), Pint Blanc (rulandské biele), Veltliner
Gruen (veltlinske zelené), Silvaner Gruen (silvanske zelené), Merlot Noir (merlot) a zweigelt
a to celé strapce hrozna, strapiny a vylisky. VyuZzitelnost strapin vo vyzive zvierat je znacne
obmedzené z dévodu vysokého obsahu hrubej viakniny a jej frakcie ADV. Praktické vyuZitie
maju hroznové vylisky. Obsah dusikatych latok vo vyliskoch sledovanych kultivarov osciloval
na urovni 10 %. Hruby tuk mozno vo vyliskoch povazovat za vysoko kvalitny, nakolko je az
do 76 % tvoreny polynenasytenymi mastnymi kyselinami. Z makroprvkov sa vylisky
vyznacovali vy§Sim obsahom K, Ca a P, z mikroprvkov Fe. Najvy$Sou in vitro
stravitelnost'ou organickej hmoty sa vyzna€ovali vylisky kultivaru Veltliner Gruen a Pinot
Gris, najnizSia v Cervenych kultivaroch. Vylisky kultivaru Pinot Gris sa vyznacCovali velmi
dobrym polyfenolickym profilom, obsahom organickych Zivin a mineralnych latok. Z dévodu
nutri¢nej kvality a dostupnosti boli vo v8etkych in vivo a in vitro experimentoch pouzité
susené hroznoveé vylisky kultivaru Pinot Gris. V in vitro inkubaciach zameranych na vplyv
biologicky aktivnych latok izolovanych z Pinot Gris na bunkové kultury Zivo¢ichov bola
determinovana Zivotaschopnost’ Zivo€isnych buniek stratum granulosum, ktora nebola
ovplyvnena extraktom s vyliskov. Sledovala sa sekre€na aktivita steroidnych enzymoyv,
pritomnost rastovych faktorov, jadrovych a membranovych receptorov. Zivotaschopnost
buniek ovarialneho karcinomu (OVOCAR-3) bola vyznamne znizena po pridani extraktu v
koncentraciach 12,5, 25, 50 a 100 mikrogramov na liter. V experimente so $portovymi korfimi
bol zisteny pozitivny vplyv hroznovych vyliskov (200 g na kus a deri) na stravitefnost Zivin
kfmnej davky, krvné plyny a sérové antioxidaCné parametre. Bola detekovana vysSia
stravitelnost Zivin v pokusnej skupine, najma organickej hmoty, ADV a NDV. V pokuse s
kastratmi baranov ako modelovymi prezuvavcami bol sledovany diétny priem 1 a2 %
suSenych hroznovych vyliskov z denného prijmu suSiny. Bol detekovany pozitivny efekt na
stravitelnost’ dusikatych latok a nizSiu exkréciu dusika do prostredia. V skupine s 2 %
vyliskov bol zisteny pozitivny vplyv na stravitelnost’ nestrukturalnych sacharidov. V dalSom
in vivo experimente s dojnicami bol sledovany vplyv pridavku hroznovych vyliskov do kimnej
davky (116 g na kus a den) na obsah Zivin v mledzive. Nebol detekovany preukazny vplyv
na nutricné zloZenie mledziva. V experimente s kralikmi bol detekovany pozitivny vplyv
zaradenia susenych hroznovych vyliskov v mnozstve 1 % v kimnej davke na zloZenie
abdominalneho tuku, nizSie zastupenie saturovanych a vySSie zastupenie
mononenasytenych mastnych kyselin. V pokuse s gravidnymi prasnicami bol zaznamenany
negativny vplyv nutri¢nej suplementacie diéty prasnic na hematologické parametre a
anémiu narodenych prasiatok. Vo vykrme husi bola vplyvom diétneho prijmu (1% v kimnej
zmesi) hroznovych vyliskov zistena vySSia priemerna Ziva hmotnost na konci vykrmu, ako aj
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vySSie priemerné denné prirastky hmotnosti.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

The aim of the project was a comprehensive analysis of the nutritional quality and
biologically active compounds in by-products of the industrial grape processing. The
cultivars Pinot Gris (Pinot Gris), Pinot Blanc (Pinot Blanc), Veltliner Gruen (Veltliner Green),
Silvaner Gruen (Silvanian Green), Merlot Noir (Merlot) and Zweigelt were analysed, as well
as whole grape bunches, stems and pomace. The utilization of grape pomace in animal
nutrition is considerably limited due to the high content of crude fibre and its ADF fraction.
Grape pomace has a practical use. The content of crude proteins in the pomace of the
observed cultivars oscillated at the level of 10%. Crude fat can be considered high quality in
pomace, as it is formed up to 76% from polyunsaturated fatty acids. From macroelements,
the pomace was characterized by a higher content of K, Ca and P, from microelements Fe.
Veltliner Gruen and Pinot Gris cultivars were characterized by the highest in vitro digestibility
of organic matter, with the lowest content in red cultivars. Pinot Gris cultivars were
characterized by a very good polyphenolic profile, content of organic nutrients and minerals.
Due to nutritional quality and availability, dried Pinot Gris grape pomace was used in all in
vivo and in vitro experiments. In in vitro incubations focusing on the effect of biologically
active substances isolated from Pinot Gris on animal cell cultures, the viability of stratum
granulosum animal cells, which was not affected by the extract from the pomace. The
secretory activity of steroid enzymes, the presence of growth factors, core and membrane
receptors were monitored. The viability of ovarian carcinoma cells (OVOCAR-3) was
significantly reduced after the addition of the extract at concentrations of 12.5, 25, 50 and
100 microns per litre. In an experiment with sport horses, a positive effect of grape marc
(200 g per animal per day) on the digestibility of feed rations, blood gases and serum
antioxidant parameters were found. Higher digestibility of nutrients was detected in the
experimental group, especially organic matter, ADF and NDF. In an experiment with wethers
as model ruminants, the dietary intake of 1 and 2% of dried grape marc from the daily dry
matter intake was monitored. The positive effect on the crude protein digestibility and lower
nitrogen excretion into the environment was detected. In the group with 2% of grape
pomace, a positive effect on the digestibility of non-structural carbohydrates was found. In
another in vivo experiment with dairy cows, the effect of grape pomace addition to the feed
ration (116 g per animal per day) on the nutrient content of the colostrum was studied. The
effect on the nutritional composition of colostrum was not detected. In the experiment with
rabbits, a positive effect of the dried grape pomace inclusion in an amount of 1% in the feed
ration on the composition of abdominal fat, a lower proportion of saturated and a higher
proportion of monounsaturated fatty acids was detected. In the experiment with pregnant
sows, a negative effect of nutritional supplementation of the sows' diet on the
haematological parameters and anemia of the newborn piglets were observed. Due to the
dietary intake (1% in the feed mixutre) of grape pomace, higher average live weight at the
end of fattening as well as higher average daily weight gains were found in goose fattening.
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