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O kas yra uoga?

Uoga yra sultingas
daugiaseklis vaisius
su isplonéjusiu odiniu
egzokarpu
(egzokarpu),
mesingu tarpukarpiu
(mezokarpu) ir tanki
vidine karpine
(endokarpa)




Ar reikalingos uogy perdirbimo
technologijos?

Perdirbimas leidzia:

v Sumazinti maisto svaistymag

v Pailginti uogy vartojimo trukme

v Palengvinti ir optimizuoti logistikg

v' Kai kada pagerinti blolslsavmamumq
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v PraplecCia produkty asortimentg ¢




Maisto Svaistymas

Eurostat duomenimis Europos Sgjungoje
iSSvaistoma net 37 proc. maisto, o kai
kuriose grandyse, pvz., maitinimo jmonese
bei mazmeninéje prekyboje, kartais
Svaistymas siekia ir 45 proc. Taigi, mazinti
Siltnamio Efektg Sukelianciy Dujy emisijq
galima ne tik kokiomis nors drastiskomis
priemonemis, kvotomis ar baudomis, bet ir
mazinant maisto svaistymaq. Tam kaip

matome rezervai yra didziuliai.



Loss and waste of fruit and vegetables
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FAO. 2020. Fruit and vegetables — your dietary essentials. Rome. https://doi.org/1 0.4060/2b2395e



Laikymo technologijos

Prie maisto svaistymo prisideda ir
uogy/vaisiy netobulos laikymo salygos.
Laikant supuva uogy kartais net iki 50
proc. Butina tobulinti laikymo
infrastruktura...
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Sviezios ar perdirbtos?

[uri teise egzistuoti ir perdirbimo
technologijos...

Kartais perdirbti produktai zenkliai
vertingesni uz sviezius

Elagotaninai avieciy iSspaudose

Eureka projektas E! Sukurta elagotaniny biorafinavimo
pAJ  3490- HEALTHFOOD 29 4
! : technologija
EUREKA »Functional Food Sukurti naujy produkty prototipai
Ingredients From Plant . : =
Products" -~ — Apginta daktaro disertacija
-4 Bobinaité, R., Viskelis, P., Venskutonis, P.R. Chemical

Composition of Raspberry (Rubus spp.) Cultivars. In:
Simmonds, M.S.]., Preedy, V.R. (Eds.), Nutritional
Composition of Fruit Cultivars. Academic Press. 2016. P.

713-731.

'Y Nutritional Composition
| 7 of Fruit Cultivars
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Inovatyvios maisto gamybos
technologijos

Beatliekines perdlrblmo technologijos:

aprup|n|mas maistu ir malstmes skaidulos.

8 molecules moPy)

Sea Buckthorn Leaf Powders: The Impact of Cultivar and
Drying Mode on Antioxidant, Phytochemical, and Chromatic
Profile of Valuable Resource

1 Neterminiai perdirbimo bidai (ekstrakcija
anglies dioksidu, elektroporacija, UV

impulsai, auksto slégio techno|o| 0s...
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Ar reikia kurti
produktus su didele
pridetine verte?

13



Ekstrakcija superkriziniu ir
subkriziniu anglies dioksidu

J. of Supercritical Fluids 163 (2020) 104884

Contents lists available at ScienceDirect
The Journal of Supercritical Fluids

journal homepage: www.elsevier.com/locate/supflu

Fractionation of cranberry pomace lipids by supercritical carbon )
x * dioxide extraction and on-line separation of extracts at low e
S — ~ — temperatures
E Laura Tamkuté?, Audrius Pukalskas?, Michail Syrpas?, Dalia Urbonaviciené",
1 Pranas Viskelis®, Petras Rimantas Venskutonis*
e .' Journal of Industrial and Engineering Chemistry 85 (2020) 152-160

Contents lists available at ScienceDirect

Journal of Industrial and Engineering Chemistry

journal homepage: www.elsevier.com/locate/jiec

b Recovery of bioactive substances from rowanberry pomace by L))
L ,‘J. S consecutive extraction with supercritical carbon dioxide and o
pressurized solvents
-
Supercritical h a i L . L . . . .
fluid Ramuné Bobinaité”, Paulius Kraujalis®, Laura Tamkuté”, Dalia Urbonaviciene”,
T30 [memnemeceannceracses duunsnnanaasennaranacanuaes e Pranas Vikelis®, Petras Rimantas Venskutonis™”*
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AVIE _
su LT zenklu pasaulio rinkoje

Aukso medaliu tradicinéje Lietuvos gamintojy parodoje Rinkis preke lietuviska 2020" jvertintas Kelmés
ukininkés Audronés Ispyrian produktas Avieciy sékly aliejus” greitai pasieks pirkéjus. Aliejaus iSgavi- 0
mo technologija su Kauno technologijos universiteto mokslininkais kixrusi akininke teigia, kad 3is alie- _

jus gali sumazinti jvairiy sveikatos sutrikimy - diabeto, nutukimo, Sirdies ligy - rizika, sulétinti protiniy

Amount of by-product, %
[ [ N
w o « =
K o

y > o > S > “Q > ) & & > x&

galiy silpnéjima, susijusj su am¥iumi, yra itin vertingas kosmetikos pramonéje. A xS N D 2 5 S - & 0 < 9 R
7 & ¥ o QO\ & F S &

LAMMC SDI doktorante Audroné ISPYRIAN R & R%) «2\ 2?0 @ P A 9} C, o 40 2

LAMMGC SDI vyresn. mokslo darbuotofas Jonas VISKELIS (‘/ Q‘Z/ é () ®\Q/ CQQ (OQI Y*

NS
N
produitas. Deaugsma uogs sékdy ol S A
I\Q.sum; >y\[:’usuh£ o cl|.-:|- s :.. u:;.\ (l;.@ Q-\’ . (\Cb $

abefus praranda daug Savo genyjy savy-

; - o )
ore RS »

Variety

Audronés Ispyrian Jonas Viskelis
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Valorisation of Raspberries By-Products for Food and Pharmaceutical 0 . |

Number of patents

AAHE-102

ll](lustrics Cosmetic Technologies Pharmaceutical ~ Bathing Oral care Food
products (skin products products
care)

| plants MBPY

Audroné Ispiryan’, Jonas Viskelis

Article

Physico-Chemical Properties, Fatty Acids Profile, and Economic
Properties of Raspberry (Rubus idaeus L.) Seed Oil, Extracted in
Various Ways

1 2

Audrone Ispiryan 1*{J, Ramune Bobinaite 1*, Dalia Urbonaviciene {7, Kristina Sermuksnyte-Alesiuniene 2,

Pranas Viskelis 1, Astrida Miceikiene > and Jonas Viskelis !

Table 6. Economic indicators of raspberry processing.

RSO RSO
RSO RSO
. Solvent . L. CO, Puree
Raspberry Production (Hexane) Oil Cold Pre.ssmg CC!; Subcnflcal Supercritical Oil Production
N of Qil Qil Extraction N
Extraction Extraction
Production yield from Purce
1 ton of raspberries Pure oil Pure oil Pure oil Pure ol o -
(100% berries)
(306 kg dry molded seeds 4131 3397 2387 3703 855.000
and 855 kg puree) mL 2
“ Independent production from 1 ton of raspberries
MbPY) pendentproducton ' ,
# Solvent extraction Qil press machine Heating 150 L tank
Investment i . t ipment (2000 (10-30 kg seeds 10 L extractor is 10 L extractor is with volumetric
] nvestment in equipmen ;T)!!;s Efm 000 per hour) is EUR 150,000 EUR 200,000 filling machine
Article ELIR 13,000 EUR 45,000
Biochemical and Antioxidant Profiling of Raspberry Plant Parts 1. Fixed costs per year
for Sustainable Processing 1.1, Annual depreciation 490 1230 1090 19,990 90
amount of equipment
Audroné Ispiryan **, Jonas Vigkelis 17, Pranas Vigkelis '(%, Dalia Urbonavi¢iené ' and Lina Raudoneé 2 1.2, 01:2:::::1 costs 15,000 15,000 15,000 15,000 15,000
2. Variable costs
. “
p Ian tS ﬁﬂ\b\y 2.1. Working hours 9 2 16 7 8
2.2, salary 94.41 41.96 167.84 7343 83.92
Artice 23. Electricity and water 3256 15.86 55.94 25,88 2922
Berries and Leaves of Actinidia kolomikta (Rupr. & Maxim.) — 24. Packaging 26.70 23.80 16.50 25.90 270.00
Maxim.: A Source of Phenolic Compounds 2.5. Raw material 350.00 350.00 350.00 350.00 3150.00
Total 15,995.67 16,721.62 30,580.58 35,465.21 23,023.14
Laima Cesoniené 1*(7, Paulina Streimikyté -2'*, Mind Liaudanskas 340, Vaidotas Zvikas ¢,

Pranas Viskelis 207, Jonas Vigkelis 2() and Remigijus Daubaras !
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Apdoroiama

Apdorojimo
zaliava

kamera

Elektrodas

FElektrodas
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Elektroporacija

elastic membrane + E = E < E

E>E 4—-@;%
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. Control 3kV

Vytautas Magnus University

R. Bobinaité, S. Satkauskas

Institute of Horticulture, LRCAF

N. Lamanauskas, P. Viskelis 20
University of Salerno

G. Pataro, G. Ferrari




Elektroporacija

1400 - 600 -
C
= 1200 - be =
> 5 > 500 -
£ 1000 - E
= a £ 400 -
£ 800 - Z
o 600 - -
S &
S 400 - > 200 -
o 2
200 - £ 100 -
0 T T T 0
Control 3kviem 3kviem 3kviem Control 3kV/em 3kV/em 3kV/em
1kJ/kg 5kJ/kg 10kJ/kg Ty e g

+ 27-46 % +37-77%

Elektroporacijos parametry jtaka fenoliy ir antocianiny kiekiui melyniy sultyse

Pataro G., Bobinaité R., Bobinas C., Satkauskas S., Raudonis R., Visockis M., Ferrari G., Viskelis P. 2017,
Improving the extraction of juice and anthocyanins from blueberry fruits and their by-products by application
of pulsed electric fields. Food Bioprocess Technol. Vol. 10. P.1595-1605

Bobinaité R., Pataro G., Lamanauskas N., Satkauskas S., Viskelis P., Ferrari G. Application of pulsed electric field infhe
production of juice and extraction of bioactive compounds from blueberry fruits and their by-products // Journal of food
science and technology. 2015. Vol. 52(9). P. 5898-5905.



Uoguy apdorojimas IEL

Didelis Labai greitas Labai maZos Nereikalingi  Antriniu Zaliavy
efektyvumas procesas  energijos sanaudos  Organiniai perdirbimas
tirpikliai
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Netermines perdirbimo/apdorojimo technologijos:

galingas pulsuojantis sviesos srautas

: Mesophiles in control
Fruit or vegetable
samples (logig)

Mesophiles in treated

samples (logig)

Plums 6.7 £0.10 52+0.11
Tomatoes 6.2+0.12 5.0+0.12
Cauliflowers 6.8+0.15 5.7+0.18 2
Sweet peppers 50+0.11 3.7+£0.10 ?
Strawberries 43+0.12 3.2+0.01 j

Pulsuojancio Sviesos srauto jtaka

mezofiliniy mikroorganizmy nukenksminimui

/Luksiene et al., 2011; Luksiene et al., 2012/

(1400V, 1000 pulses, total UV light dose 5.4 J/cm2)

Reflector

180

160

140

100

80

40

=]

Flashlamp

Supply unit
Temperature
control
21.5°C
— q o Level 2 — oooo
L~
Chamber =]
Level 1
\ Shelf
Sample
BControl samples
B Treated samples
— ]
Strawberries Plum Tomato Sweet pepper

Fruit and vegetables

Askorbo rugsties kiekis pries ir po

- gpdorojimoPSSs
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Fermentacija: ar tai inovatyvi
technologija?

ADVANCES IN

APPLIED

BIOTECHNOLOGY
Juodeikiene G., Bartkiene E., Viskelis P,, s e

Urbonaviciene D., Eidukonyte D., Bobinas C.

Fermentation processes using lactic acid bacteria

producing bacteriocins for preservation and

improving functional properties of food products. In: > ’,
Advances in Applied Biotechnology. Ed. M. Petre. ”

InTech, 2012, p. 63-100. M

BIOTECHNOLOGY

Urbonaviciene D., Viskelis P., Bartkiene E., Juodeikiene — =
G., Vidmantiene D. The Use of Lactic Acid Bacteria in
the Fermentation of Fruits and Vegetables —
Technological and Functional Properties // In:

Biotechnology. Ed. Deniz Ekinci. InTech, 2015. P. 135-
164.




Funkcionaliyjy gerimy kurimas augalines
T zaliavas fermentuojant Medusomyces gisevii
simbiotine kultura

S Toamme] <

5 ‘ LITHUANIAN

w RESEARCH CENTRE
FOR AGRICULTURE

\ { /" AND FORESTRY

IMPACT AND COMPARISON OF PLANT METERIALS ENHANCEMENT OF THE PRODUCTION OF
FERMENTED BEVERAGES USING MEDUSOMYCES GISEVII SYMBIOTIC CULTURE AND BIRCH SAP

Paulina Streimikyte?, Dalia Urbonaviciene?, Pranas Viskelis?, Ceslovas Bobinas?, Rokas Sliupas?, Gintaras Jusius?, Jonas Viskelis*
1 Institute of Horticulture, Lithuanian Research Centre for Agriculture and Forestry, Babtai, Lithuania

2 H Drop B.V, Woerden, Netherlands
3 Functional Drinks Company, Garliava, Lithuania

INTRODUCTION
Fermented beverages enhancement of different plant materials increases the bioactive
composition and sensory acceptance disparate. Hemp leaves (Cannabis sativa L.),
honeysuckles (Lonicera japonicaT.) and chokeberries (Aronia melanocarpa ) were chosen
to enhance bioactivity of fermented drinks.

STUDY DESIGN AND METHODS

* %)

i3 Famanted drints anrched betore anaarobi femartaten win A
oiberras (Arwrs metaroeays k) PG 8+ hemepevisis (Lomiewrs -
TAPaneaTI S C. Hemgeawes (Commatssatval 1150 \ ! [ b=~
a8 =
A
Fermentation days = - Totas Phanaiic Content
Foan Clocalteau
D@m® -
Mesopnibe lacte.
bacteras
175150 1621412008
Aarobic condtans Anaccotre condoons
7 duyn 24°C 3 days 26°C
Fig. 2.
Black&Green (1:1)
tea with M. gisevii
symbiotic culture e
s o M e beverage
Total Phenic Content
Table 1. Results of mesophilic lactic bacterias of fermented drinks after anaerobic fermentation
Birch s3p + C. sativa
Sample name Moo “‘“‘l Backertne, Sireh s3p + L japonica
I/ Birch s3p + A, melanocarpa
M_gisevil beverage A. melanocarpa 1,610 Birch sap:
M.gisevil beverage Ljaponica 1,010 M. gisewii + C. sativa
M_gisevii beverage C.sativa 9,8:10° M. givevil + L. japonica:
Birch sap A melanocarpa 9,7.10° e s
Birch sap Ljaponica 7110°
Birch sap Csativa 2,210' 8230 40 40,88
TPC, mg GAE/100m!
OPPH FRAP
CONCLUSIONS s e £ Bch g o saa )
Birch s3p + L japonica Burch s3p + L japonicaJi}
Birch s3p + A, maianocarps Birch sap + A melanocarms{E}
proach of acceps everages was investigated Bech ap Birch ssp
ity significantly M giseri + . sativa il + € sava ]
n M pisers + L japonica P
M. gisevil + A melanocarps 3 metanacarps "}
™ gisevi g
o 1 4 4
1 by the EUREKA Network Project E! 13496 “OHMDRINKS s \BELE

Fig. 5. Total Phenolic content and antioxidant activity measures of fermented drinks
after anaerobic fermentation




Hidrodifuziné ekstrakcija




Valgomosios pleveles

Effect of whey protein film on the fresh strawbernies (Elcad.
10s 10 mun 10s 30 mun
| ' o \ . o | » i
_ - L J
= 'Y L K Band ==y 299 &

\ —_

*ased 2eased

Storage conditions:
a20+1°C,80+5%RH
a4+1°C,80+5% RH

Fresh
strawbermes

Teature Chemical
(Texture Comtosian
analyzer)




foods MoPL

Article

Characteristics of Unripened Cow Milk Curd Cheese Enriched
with Raspberry (Rubus idaeus), Blueberry (Vaccinium myrtillus)
and Elderberry (Sambucus nigra) Industry By-Products

Vytaute Starkute 12, Justina Lukseviciute !, Dovile Klupsaite 2, Ernestas Mockus 2, Jolita Klementaviciute 2, _
Jodo Miguel Rocha 345, Fatih (")zugul 67, Modestas Ruzauskas #°, Pranas Viskelis 1 and Elena Bartkiene 12*
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Article

Nutritional and Physicochemical Properties of Wild
Lingonberry (Vaccinium vitis-idaea L.)—Effects of
Geographic Origin

Dalia Urbonaviciene 1'*, Ramune Bobinaite !, Pranas Viskelis !, Jonas Viskelis 1/, Aistis Petruskevicius
Viktorija Puzeryte 12, Laima Cesoniene 2(”/, Remigijus Daubaras 2, Linards Klavins 3

1

r

and Ceslovas Bobinas !
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