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Uplatnenie vysledkov projektu

Spolo¢nost Axxence Slovakia, s.r.o. ako Ziadatel a sucasne buduci odberatel vysledkov
projektu bude realizovat nové postupy a produkty vo svojich prevadzkach v Plavnici a v
Bratislave.

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

Zakladnym cielom projektu po celé obdobie rieSenia bola aplikacia komplexného pristupu k
vyvoju Cistej a trvalo udrzatelnej technoldgie kombinujucej fyzikalne, chemické a biologické
procesy na premenu agrosurovin na chemické produkty - biochemurgia. Hlavnym zamerom
bolo Studium a optimalizacia metdd biokatalytickej pripravy prirodnych arém (oxylipinov) s
vysokou pridanou hodnotou pomocou reakcii katalyzovanych rastlinnymi lipoxygenazami a
hydroperoxid lyazami, s uz8im zameranim hlavne na C6 az C10 aldehydy a alkoholy. PocCas
rieSenia sa realizovali nasledovné okruhy experimentov:

1.Skrining a charakterizacia vybranych rastlinnych druhov z hladiska fenologického,
morfologickych a hospodarskych viastnosti podla deskriptorov, vratane vypracovania
plodinovych metodik a metodickych kariet. Uvedené zdroje prirodnych latok a enzymov
potrebnych na pripravu prirodnych arém boli introdukované do Specialnej rastlinnej
produkcie a overené vo velkoploSnych experimentoch (Borago officinalis, Plantago
lanceolata, Perilla frutescens)

V ramci zberovych expedicii bolo pozberanych 248 vzoriek genetickych zdrojov lie€ivych
rastlin, krmovin, trav, zelenin, krajovych odréd a divo rastucich druhov rastlin. Do Génovej
Banky pribudlo 90 genetickych zdrojov lieivych rastlin. Vyskum pestovatelskych technolégii
bol zamerany na detailny vyskum 14 rastlinnych druhov. Prebehlo aj hodnotenie vybranych
odréd papriky rocnej a 13 odréd rajCiaka jedlého a 24 odréd mrkvy podia deskriptorov.
Paralelne prebiehal aj vyskum rezistencie rastlin voci biotickym faktorom prostredia.

2. Charakterizacia enzymov izolovanych z rastlinnych materidlov a ich aplikacia pri priprave
prirodnych arom. Boli odskusané biokatalytické postupy na laboratérnej a poloprevadzkovej
urovni, pri€om boli optimalizované zakladné procesné parametre. Enzymové aktivity
lipoxygenaz a hydroperoxid lyaz boli Studované v réznych €astiach rastlinnych materialov
ako su: listy (36 rastlinnych druhov), korene (mrkva, liguréek, archangelika, petrzlen), hfuzy
(zemiaky, zeler), plody (baklazan, Sampifidny, sdja, uhorky). Pocas projektu bolo
testovanych 46 druhov rastlin, v celkovom pocte 79 odrdd.

3.Vyvoj postupov izolacie a purifikacie prirodnych arém s vysokou pridanou hodnotou z
reakéného prostredia a z rastlinnych materialov pomocou separa¢nych postupov (vakuova)
destilacia/rektifikacia, hydrodestilacia (trans-2-hexenal, 1-oktén-3-ol, benzaldehyd, karvon,
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1-pentén-3-ol), extrakcia organickymi rozpustadlami ako su n-hexan, etylacetat,
izoamylalkohol a butyl acetat (nonadienal, makrolaktony), destilacia na tenkofilmovej
odparke (nonadienal), superkriticka extrakcia s oxidom uhli€itym (angelika aldehyd,
makrolaktény, perilaldehyd), adsorpcia na tuhej faze (purifikacia 1-fenyletanolu) a aplikacia
membranovych technoldgii: (2E,4E)-dekadienal, (2E,4E,7Z)-dekatrienal.

Vysledkom rieSenia projektu su 2 overené technolégie velkoploSného pestovania (borak
lekarsky a perila krovitd), 6 technoldgii pripravy prirodnych arom (1-fenyletanol, 1- fenyletyl
acetat, 1-oktén3-ol, dekadienal, dekatrienedl a benzaldehyd) a 3 nové prirodné produkty
(nonadienal, dekadienal, benzaldehyd).

Vysledky rieSenia projektu boli prezentované v 35 publikaciach. Do rieSenia projektu bolo
zapojenych aj 5 diplomantov a 2 PhD. Studenti. RieSitelsky kolektiv zorganizoval 3 vystavy a
1 vedecku konferenciu.

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

The basic goal of the project throughout the solution period was the application of a
comprehensive approach to the development of clean and sustainable technology
combining physical, chemical and biological processes for the transformation of agro-raw
materials into chemical products - biochemurgy. The main aim was the study and
optimization of methods of biocatalytic preparation of natural aromas (oxylipins) having high
added value, using reactions catalyzed by plant lipoxygenases and hydroperoxide lyases,
with a narrower focus mainly on C6 to C10 aldehydes and alcohols. During the solution, the
following circuits of experiments were implemented:

1. Screening and characterization of selected plant species in terms of phenological,
morphological and economic properties according to descriptors, including the development
of crop methodologies and methodological cards. The listed sources of natural substances
and enzymes necessary for the preparation of natural aromas were introduced into special
plant production and verified in large-scale experiments (Borago officinalis, Plantago
lanceolata, Perilla frutescens)

As part of the collecting expeditions, 248 samples of genetic resources of medicinal plants,
fodder, grasses, vegetables, regional varieties and wild plant species were collected. 90
genetic resources of medicinal plants have been added to the Gene Bank. Researchin the
area of cultivation technologies was focused on detailed research of 14 plant species. An
evaluation of selected varieties of annual pepper and 13 varieties of edible tomato and 24
varieties of carrot was also carried out according to descriptors. In parallel, research on the
resistance of plants to environmental biotic factors was carried out.

2. Characterization of enzymes isolated from plant materials and their application in the
preparation of natural aromas. Biocatalytic procedures were tested at the laboratory and in
semi-operational level, while the basic process parameters were optimized. Enzyme
activities of lipoxygenases and hydroperoxide lyases were studied in different parts of plant
materials such as: leaves (36 plant species), roots (carrot, lovage, angelica, parsley), tubers
(potatoes, celery), fruits (eggplant, mushrooms, soybeans, cucumbers ). During the project,
46 plant species were tested, a total of 79 varieties.

3. Development of procedures for the isolation and purification of natural aromas having
high added value from the reaction environment and from plant materials using separation
procedures (vacuum) distillation/rectification, hydrodistillation (trans-2-hexenal, 1-octen-3-ol,
benzaldehyde, carvone, 1 -penten-3-ol), extraction with organic solvents such as n-hexane,
ethyl acetate, isoamyl alcohol and butyl acetate (nonadienal, macrolactones), distillation on
a thin film evaporator (nonadienal), supercritical extraction with carbon dioxide (angelica
aldehyde, macrolactones, perillaldehyde) , adsorption on a solid phase (purification of 1-
phenylethanol) and application of membrane technologies: (2E,4E)-decadienal, (2E,4E,72)-
decatrienal.

The output of the project are 2 proven technologies for large-scale plant cultivation (borago
and perilla), 6 technologies for the preparation of natural aromas (1-phenylethanol, 1-
phenylethyl acetate, 1-octen-3-ol, decadienal, decatrieneal and benzaldehyde) and 3 new
natural products ( nonadienal, decadienal, benzaldehyde).

The results of the project were presented in 35 publications. 5 diploma and 2 PhD students
were also involved in the solution of the project. The research team organized 3 exhibitions
and 1 scientific conference.
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