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Sissejuhatus

Puu-ja koogiviljad on tervisliku toitumise olulised

komponendid ning nende piisav tarbimine voib
aidata valtida haiguste teket (stidame-veresoonkonna
haigused, vahk). Umbes 16 miljonit (1%)
tervisekaotuse/haiguse tottu kaotatud eluaastat
(DALYs) ning 1,7 miljonit (2,8%) surma on
pohjustanud liiga vihene puu-ja kéogiviljade
tarbimine.




Sissejuhatus

0 Lisaks, mittekullaldane puu-ja koogiviljade tarbimine
pohjustab Ulemaailmselt hinnanguliselt 14%
seedeelundite kasvajate teket, 11% stidame
isheemiatovest ning 9% infarktist tingitud surmasid.




Sissejuhatus

Hiljuti publitseeritud WHO/FAO raport
soovitab krooniliste haiguste
(sudamehaigused, diabeet,
Ulekaalulisus) ning mikrotoitainete
puuduse arahoidmiseks
vahemarenenud riikides tarbida
miinimum 400g puu-ja koogivilju.




Daily

Fresh Share of EU-28 Fruits () :
vegetables(') freshvegetable (3) (1000 Share of EU- From 1 to 5 portions
(1000 ha) area % ha) 28 fruit area % Hot daily 4 portions or more
EU-28 21818 100.0 32378 100.0
Belgium 592 27 18.0 06 EU-Zg 344 14 141
Bulgaria 96 3 12 179 12 Belgium 16.1 7.2 12.7
Czech Republic 98 04 16.0 05 Bulgaria E2 G 370 44
Denmark 1156 0.5 4.4 0.1 :
Germany 1244 e . 1 7e Czech Republic 46.3 44 6 9.1
Estonia 26 0.1 18 0.1 Denmark 37.6 36.5 25.9
Ireland 4.3 0.2 0.7 00  Germany 457 44 9 9.9
Greece 94.3 43 204.0 6.3 : o
Spain 352 4 166 1257 3 288 Estonia 34.9 47 .8 17.3
France 2388 109 164.6 51 Greece 30.1 62.1 7.8
Croatia 8.8 0.4 256 08  Spain 25.0 62.6 12.4
Italy 4258 195 560.7 173
Cyprus 20 o1 102 03 Fram:.e 3.7 0.4 14.9
Latvia 32 0.1 42 o1 Croatia 275 655 7.0
[ Lithuania 11.0 05 20.9 06] Italy 370 5.2 119
Luxembourg 0.1 0.0 03 0.
Hungary 783 36 801 25 EYE:“E igg i;; :1131
Malta 2.0 0.1 06 0.0 atvia . 2 .
;‘“Ethﬂ'a“ds ?g-g ?}:3 1?}1 g-g | Lithuania 415 44 5 14.1
ustria : : : .
Poland 541 1 i1 1 337 & 104 Luxembourg 36.2 437 15.1
Portugal 515 2.4 229 5 69 Hungary 331 h6.8 10.1
Elﬂma"i_a 152-; S; 1;‘;‘-[3} gg Malta 35.6 47 6 16.8
ovenia | B | R
Siovakia 85 0.4 A8 01 MNetherlands 4549 29.0 25.0
Finland 13.1 0.6 2.7 0.1 Austria 31.8 G1.1 7.2
SWFd:’:(_ y 1?;}-3 gi 2;-3 g-; Poland 33.2 56.8 10.1
e Sngdom =L - - L Portugal 207 611 18.2
Norway : : Romania G5.1 314 3.5
;W“:E"a"d ”15-2 1?-? Slovenia 27.0 65.5 7.5
o v 263 Slovakia 46.6 42 6 10.8
Albania 37.1 : Finland 42 3 44 3 12.9
_5;3:::; saé ; 22343 ; Sweden 36.5 54.5 9.0
Bosnia and Herzegovina 590 . United Kingdom 21.3 456 33.1
Morwa 30.9 62.6 6.5
e) Estimated by Eurostat TIITHEYY 337 F3.7 3.0

} not available

(
(
(

") See footnote (") in text of article

(Z)Fruit is equal to =Permanent crops for human consumption- Grapes-Olives+

—~ _oa

Allikas:Eurostat




ToidupUramiid

Fats, Qils, & Sweets
USE SPARINGLY

Mill, Yogurt, & Cheese meat Poultry Fish, Dy Beans,

EFroup Eoogs, & Muts Group
2-3 SERVINGS 2-3 SERVINGS
Yegetable Group Fruit Group
3-5 SERVINGS 2-1 SERVINGS

Bread, Cereal, Rice,
& Fasta Group
6-11 SERVINGS




Sissejuhatus

[0 Puu-ja koogiviljade tarbimine on 2 korda
madalam kui toitumissoovitused.

[0 Seega tuleks erilist tahelepanu p66rata puu-ja
koogiviljade sordivalikule, kasvatamisele,
sailitamisele ning tootlemisele, et sailiks
maksimaalne toitevaartus.




Probleemid

[0 Kuigi puu-ja koogiviljade sailitamistehnoloogia
pidevalt areneb, havib 50% saagist kahjulike
mikroorganismide tottu

/Viskelis et. al., 2011; Janisiewicz, Korsten, 2002/.




Lahendused

[0 Viimase aastakimne jooksul on puu-ja koogiviljade
kaitsmine kaldunud kemikaalide kasutamiselt
alternatiivsete tootamisviiside poole (bioloogilised,
fGUsikalised meetodid).

High-Power Pulsed Light:

Luksiene Z., Buchovec I., Viskelis P. Impact of High-Power Pulsed Light on Microbial Contamination, Health
Promoting Components and Shelf Life of Strawberries // Food Technol. Biotechnol. 2013. Vol.51 (2). P. 284-292.
Luksiene Z., Buchovec I., Kairyte K., Paskeviciute E., Viskelis P. High-power pulsed light for microbial
decontamination of some fruits and vegetables with different surfaces // Journal of Food, Agriculture and
Environment. 2012. Vol. 10(3-4). P. 162-167.

Photosensitization:

Rasiukevicitté et al. 2016. Attempts to use photosensitization for preservation of strawberry cultivar ‘Darselect’:
effects on shelf-life, nutritional and organoleptic properties” excluding Photosensitization for preservation of
strawberry // Journal of Plant Diseases and Protection. Vol. 123: 125.




Lahendused

[0 Arendada mittesoojuslikke toidu sailitamise

tehnoloogiaid/konseptsioone
/Barbosa-Canovas, 1999; Luksiene, Viskelis, 2012/.

Subkriitilise ja superkriitilise ekstraktsiooni tehnoloogia

Pulseeritud elektrivélja tehnoloogia: @

Sailitamine korgsurve tehnoloogiaga

Kulmkuivatamise tehnoloogia




HORTICULTURE

Tehnoloogiad

0 Viskelis P., Bobinaite R., Rubinskiene M.,
Sasnauskas A., Lanauskas J. Chemical
composition and antioxidant activity of small
fruits // In: Horticulture. Ed. A.I.L.
Maldonado. InTech. 2012. P, 75-102.

[0 Juodeikiene G., BartkieneE., Viskelis P.,
Urbonaviciene D., Eidukonyte D., Bobinas C.

ADVANCES IN

Fermentation processes using lactic acid k) e
bacteria producing bacteriocins for v
preservation and improving functional ¢

properties of food products. In: Advances in
Applied Biotechnology. Ed. M. Petre. InTech,

2012, p. 63-100.




Tehnoloogiad

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.

Viskelis P., Radzevicius A., Urbonaviciene D., Viskelis J.,

Karkleliene R., Bobinas C. Biochemical parameters in
tomato fruits from different cultivars as functional
foods for agricultural, industrial, and pharmaceutical
uses //In: Plants for the Future. Ed. Hany El-Shemy.
InTech, Rijeka. 2015. P. 45-77

Bobinaité, R., Viskelis, P., Venskutonis, P.R. Chemical
Composition of Raspberry (Rubus spp.) Cultivars. In:
Simmonds, M.S.]., Preedy, V.R. (Eds.), Nutritional

Ed%ed by Daréz Ekinel
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Composition of Fruit Cultivars. Academic Press. 2016.
P. 713-731.




Puu-ja koogiviljade kvaliteet uute
toodete arendamiseks

Name Non-edible Name Non-edible
portion, 34 portion, %

Bulvés/Potato 28 Pomidorai/Tomato 5

Baltieji guziniai 20 Sparagai/Asparagus 27

kopuastai/White cabbages

Raudonieji guziniai 15 Obuoliai/Apple 12

kopiastai/Red cabbage

Agurkai/Cucumber 7 Kriausés/Pears 10

Petrazolés/Parsley 25 Vysnios,/Sour cherries 15

Briuseliniai 55 Shvos,/Plum 10

kopuastai/Brussels sprouts

Ziediniai 25 Agrastai/Gooseberries | 5

kopuastai/Cauliflower

Ropiniai svoginai/Onion 156 Zemuogés 10
(braskes)/Strawberries

Morkos/Carrot 20 Avietés/Raspberries 12

Burokeéliai/Red beets 20 Raudonieji 8
serbentai/Red currants

Salierai/Celery 30 Juodieiji 3

serbentai/Blackrurmnts
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Kas madalakvaliteedilist toormaterijali
peaks tootlema?

Nupjovus 5 mm




Taupiline toitaineline koostis taimses materjalis (%) so6davast
osast

Earth vegetables

potatoes, white 18.9 2.0 0.1 1.0 78
sweet potatoes 27.3 1.3 0.4 1.0 70
Vegetables

carrots 9.1 1.1 0.2 1.0 88.6
radishes 4.2 1.1 0.1 0.9 93.7
asparagus 4.1 2.1 0.2 0.7 92.9
beans, snap, green 7.6 2.4 0.2 0.7 89.1
peas, fresh 17.0 6.7 0.4 0.9 75.0
lettuce 2.8 1.3 0.2 0.9 94.8
Fruit

raspberries 11.0 1.3 1.4 0.8 85.5
orange 11.3 0.9 0.2 0.5 87.1
apple 15.0 0.3 0.4 0.3 84.0
strawberries 8.3 0.8 0.5 0.5 89.9

Allikas: M.E. Dauthy. Fruit and vegetable processing. FAO, 1995; Viskelis et all., archive.



'WVakariai'

'‘Ben Hope'
‘Ceres'

'‘Ben Moore'
'Minaj Shmyriov'
'Joniniai'

Tiben'

‘Ruben’
'‘Ben Tirran'
'‘Ben Alder'

"Tisel'
'‘Bona'

'‘Ben Dorain'
'‘Almiai’

'‘Ojebyn’
Titania'
'Cousort'

'Ben Lomond'
Triton'
‘Pilenai’
'Gagatai'
"Wycial'
‘Kriviai'
'Zagadka'

0] 50 100 150 200 250 300

Ascorbic acid, mg 100 g!

Askorbiinhappe sisaldus mustsdstra viljades  Allikas: P. Viskelis et al., 2011



Polufenoolid

Polufenoolid on futokemikaalid, mida
leidub kulluslikult taimses materjalis
ning mis omavad antioksudatiivseid

omadusi. Poltfenoolidel on tahtis roll
tervise ning heaolu sailitamisel.

Antioksudandid aitavad kaitsta
keharakke vabade radikaalide
kahjustuste eest, seelabi kontrollivad
inimeste vananemiskiirust.
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Polufenoolide roll
Inimestes

taimedes ning

PolUfenoolid annavad puuviljadele,

marjadele ning koogiviljadele ereda

varvuse, moruda/
aroomi ning oksuc

Kibeda maitse,
atiivse stabiilsuse.

Uhendid kaitsevac
patogeenide, oksl

taimi UV-kiirguse,
datiivse kahjustuse

ning karmide kliimatingimuste eest.
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Polufenoolid

Pollifenoolidel on inimeste kehas mitmeid
bioloogilisi funktsioone, sealhulgas:

Voidelda vahirakkudega ning
inhibeerida angiogeneesi (vahki
toitvate uute veresoonte kasvu)

Kaitsta nahka UV-kiirguse eest

Voidelda vabade radikaalidega

Toetada ajutegevust, kaitsta dementsuse
eest

Kaitsta kardiovaskulaarset stisteemi

Tagada normaalne veresuhkru tase

Vahendada poletikku

Tagada normaalne vererdhk

19



Polufenooli
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Allikas: P. Viskelis et al. In: Horticulture. Ed. Maldonado A.I.L. InTech. 2012



Polufenoolid

Table 1. The content of biologically active substances in raspberries during ripening

. Ripness Phenolics Anthocyanins Ascorbic acid Ellagic acid Ellagitannins
Cltivar stage* mg/ 100g of fresh weight
| 559.4+9.0 7.8+1.0 27.6£1.5 2.58+0.12u 340.3£14.9
‘Glen Moy’ (Berries) 1 561.3+12.5 23.9£1.7 31.2+0.9 3.13+0.20 316.2£16.0
11 535.8+10.1 592426 33.241.5 2.92+0.14 295.6+12.1
IV 493.1+£8.3 86.5£5.2 35.6:2.0 3.14+0.18 264.9£15.1
I 315.1+11.7 8.6+0.5 30.6£1.6 1.78+£0.12 221 93913
'Glen Moy' (Seedless 1 316.6+£10.2 25.7+4.6 334+2.1 2.07£0.10 208.6£10.9
pulp) 111 349.0+10.1 66.7+6.3 34.6+1.3 2.01+0.08 190.3+15.0
I\ 339.529:5 105.9£7.0 36.2+1.6 1.954+0.10 166.0+£11.2
| 456.3£12.3 - 24.4+£1.3 3.40+0.11 277.6£10.8
'Beglianka' (Berries) 11 427.8+8.0 - 25.2+0.8 3.42+0.12 268.7+11.4
111 403.7:94 2.0+:0.2 24.8+1.5 3.41+0.19 234.8+13.1
IV 415.246 .9 21202 24.0£1.0 3.51+0.16 229.2x£124
| 247.5£7.0 - 24.9+£1.9 2.18+0.11 162.5£9.6
'Beglianka' (Seedless I 253.729.7 - 274+14 2.46=0.09 164.3+7.9
pulp) 11 240.8+11.8 22H).3 25.2%1.0 2.39+0.13 143.5£10.9
IV 247.7£8.4 25802 24 4409 2.4620.14 128.3+8.5

* [-st stage (beginning of ripening), II-nd stage (50 % ripe), [1I-rd stage (technical maturity), IV-th stage (overripe)



Poliifenoolid ounas

‘Aldas‘ |‘Auksis’ | ‘Ligol’ |‘Sampion’

Polyphenols,

ug/g

Hyperoside 191,2 52,4 68,3 137,3
Isoquercitrin 40,3 26,2 25,7 34,1
Rutin 16,4 12,6 14,8 12,8
Avicularin 1942 58,8 52,7 81,2
Quercitrin 130,6 446 76,7 70,0
(+) Catechin 145,7 148,2 50,1 129,7

(-) Epicatechin 447,6 299,1 236,5 684,0

Chlorogenicacid | 2228,4 | 1618,8 | 687,2 341,3

Phloridzin 142,4 90,7 68,5 63,8

Total amount of | 3496,5 | 2325,4 | 12549 | 1520,1
polyphenols

25



PoltGfenoolid ouna ‘Auksis’
viljades ning lehtedes
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1: (+)-catechin, 2: chlorogenic acid, 3: caffeic acid, 4: (-)-epicatechin, 5: rutin, 6: hyperoside, 7: isoquercitrin,
8: avicularin, 9: quercitrin, 10: phloridzin, and 11: phloretin.



Polufenoolid: puudused

OO Varskelt I6igatud ounte kvaliteedi tagamine, kasutades
erinevaid pruunistumisevastaseid toimeaineid UAB , Salprone®

~

Ounad sisaldavad ensudmi - polifenooli okstidaas (fenolaas).
Hapniku juuresolekul katallisib antud enstidm pruunide
pigmentide — melaniinide teket. Ounaviilude tédtlemine sulfiidide,
Ca-soolade, askorbiinhappe, sidrunhappe voi aadikhappega
vahendab pruunistumise taset. Vees leotamine uksi vahendab
ajutiselt pruunistumise taset, piirates hapniku juurdepaasu
ounaviilude Idikepinnale.

-

r,’ & LY | _ S 'ﬁ |
i \\1 L T & g
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Lihtsustatud ensumaatilise
pruunistumise skeem

’ R OH
CH 0-quinone
o A: 3

/

R Ouascorbate B Pi m nt
> Drown e
o-diphenol PPO-2 g
\NH {amino acids)
sulfhydryl
(0]

compounds

R"S R'N H " RGO
colorless .




Polufenoolid: puudused

[1 NatureSeal® AS1 (AgriCoat Ltd,,
Great Shefford, UK)
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For Fresh-Cut Produce
Inhibits browning

* Staps browning while maintaining flaver
#ndd 1exture For up 10 two weeks

* Blend of vitaming and mirerak

* Non-allergen

= Sutfiae and sodium free

< W+ Jointly developed with the USOA

- 1)
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Antotsuaanid

AntotsUaanid on vees-lahustuvad
ooduslikud punased ning lillad pigmendid.
Huvi Uhendite vastu on jarjest kasvav -
aialdane varviulatus, mittetoksilised,

kasulikud terV|semOJud

Enamik punase ning lilla varvusega
marju/vilju sisaldavad antud Ghendeid
(viinamarjad, ounad)

Lisaks antioksudatiivsele funktsioonile,

osalevad organismi kaitsmises
narvisusteemi ja sidame-veresoonkonna

haiguste, vahi ning diabeedi eest
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Allikas: P. Viskelis et al. In: Horticulture. Ed. Maldonado A.I.L. InTech. 2012



[ | Dverﬂpe berries
M Fully ripe berries

0 100 200 300 400 200 e00

Anthocyanins, mg,/ 100 g

AntotsUaanide sisaldus kipsetes ning Ulekipsenud musta sostra
marjades

Allikas: P. Viskelis et al. In: Horticulture. Ed. Maldonado A.I.L. InTech. 2012



Cultivar Berry Anthocyanins, %

maturity Cvd-3-rut Cyd-3-glu Dpd-3-rut Dpd-3-glu
Tominiai' I 39.06 3.86 4831 8.77 _—

II 4833 454 39.11 8.02
' Almiai' I 36.40 6.06 44.31 13.23

II 53.08 9,30 28.33 9,29
‘Minaj I 30.36 4.02 46.49 19.13
Shmyriov’ I 43.78 6.45 36.65 13.13
e I 33.07 434 48.68 13.90
Vakariai II 38.76 11.30 33.46 16.42
| L 30.47 8.62 38.31 22.60
Ben Alder’ 36.63 11.9 31.14 2033
Mean of I 33.87 5.38 45,22 15.51
cultivars II 4412 8.71 33.74 13.44
LSDos(emen ot 3.002 1.924 1.969 1.641
cultivars)

I-reddish berries, II-black, mature berries

Antotstaanide sisaldus (%) erinevate musta sOstra sortide marjades

Allikas: P. Viskelis et al. In: Horticulture. Ed. Maldonado A.I.L. InTech. 2012



Antotsuaanid kui looduslikud
varvained

wiayelendgth, nm

40

absorption

*MSD1 SPC, time=20.528 of LC\STB00010.D

- Max: 474235
I52)
8
100+ OH
80
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(¢]
CysH1107
601 Mol. Wt.: 303,24 ~ OH
Fragment ion Cy1H2101p = Cp7H31016
Mol. Wt.: 465,38 o Mol. Wt.: 611,53
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Spin-off JSC ,Mélyne®
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EUREKA

Eureka project E! 3490-
HEALTHFOOD ,,Functional Food
Ingredients From Plant Products®
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Karotenoidid

Karotenoidid on grupp Uhendeid, mida
iseloomustab konjugeeritud pollieen-
susteem

See susteem voib kinni ptulda radikaale,
seega omab lisaks kaitsefunktsioone, mis
arvatakse olevat karotenoidide tervisele
kasuliku toime aluseks




Karotenoidid

o
HsC CHs CHy CHj o B

CHs

B-karoteen

Vitamiin A

36
MB ,Sulciy fabrikas", UAB ,Agroco", UAB ,Paslaugos zemdirbiams"



Porgand

Porgand Maisipulgad porgandiga
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Porgand

3X3X3 mm






Porgandimahl




pH moju pastoriseerimise
temperatuurile

120

100 -

80 -

60 -

Temperatira, °C

40 -

20 -

4,5-4,4 4,4-4,3 4,3-4,2 4,2-4,1 4,1-4,0 4,0-3,9 <3,9
pH

Kuumutamine 3 min, seejarel kuumalt pudeldamine



Sobimatu pH
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Karotenoidid: Lukopeen
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15-cis ‘ Likopeen ning selle isomeerid




B-karotinas ® likopenas

Res/LSDgs=0,299 Ros/LSDes=1,754
N 114G e 159 — 0 3
Nr.1112 —179_37
‘Huge tresies’ 2l ] —— 1i,3
‘Black sweet chewy' 1110 c— 6 6 '
Nr. 1146 _—189— 97
N 1369 1122 e——— 9,8
NP 1156  pupppe— 1,94 —z
I TV4 L J Sy e S—— 6,2 o
Nr. 1003 0.35 3,6
Nr.1000 gy 036 ey 33
NE.998 g 11 — 7
Nr.991 pug033 gy 59
NP.990  pmm 09— 6,3
Nr. 744  pupppe— 182 —
NP450 003 o 45
NEA38 13—
T e e—
‘Sanmarzane’  pmmm 100 ~—
‘Veéza' fe—] 1.17. 88 !
‘Pazar’ 155

i r—_iﬁi!—"—‘—ﬁﬂ B-karoteeni ja liikopeeni sisaldus
‘ 13 tomatis

104

Veislés ir selekciniai numeriai

Ranij 310  pyr— 202
Pz o112 o — @ ’ -

‘Svara’  — 1,75
Rutuliai’ e 135
‘Vytény didiei’  pun 1:06
‘Balciai’ C—] 1,24
‘Neris'  pmmn 145 ——
Jurgial'  p— 158 d, 3
‘Milzinal'  p— 145
Drutial’  — 100 —— .§,é‘.
‘Slapukal’  p—" 143 — 5 3"
‘Skarial'  p— 13 — 7 3
L = 89
Viltis'  p— 1 a— 3
AU — 100 — o o?

0,0 3,0 6,0 9,0 12,0
mg 100 g
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DALIA URBONAVICIENE

Lycopene in tomatoes and tomato products:
stability and isomerisation during processing
and storage

Doctoral dissertation
Technological Sciences, Chemical Engineering (05T)

2016, Kaunas
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Lukopeen ja selle isomeerid

Al
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cis-lukopeeni Uldsisalduse
muutus

y = 2,0299x + 6,1433
R2 = 0,2666

B FT dark

HAT light

50 | W AT dark

BT dark
BTT UV

o~
=]

W
=]

o]
=]

Percentage concentration, %

=
=]
|

=]
|

Time, days

cis-lukopeeni Uldsisalduse muutus (%) erinevate tingimuste mojul 20048
paeva jooksul likopeeniga rikastatud olipohises mudelsiisteemis



Eeterliku oli ekstraktsiooniprotsesside
modelleerimine

“‘u

Veedestillatsioon
Veeaurudestillatsioon
Superkriitiline tehnoloogia
Kulmkuivatamine
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Pohilised eeterlike olide komponendid

musta sostra pungades

(=] o o o o
—

Almiai Gagatai Ben Alder Ben Nevis Ben Lomond

Joniniai

Cultivars

M terpinolene

M trans-beta-ocimene

P cis-beta-ocimene

Odelta-3-carene

B sabinene
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Samples

OHydrocarbons 2 Oxygenated fraction m Other

6 musta sostra sordi pungade sisivesinike ja hapnikuga killastunud
fraktsioonid vegetatsiooni perioodi erinevatel etappidel
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Eeterliku 0Oli saagis (%) erinevates musta
sostra sortide pungades

Kultivar

Joniniai
Almiai
Gagatai
Ben Alder

Ben Lomond

Ben Nevis

I

December 15

1.301+0.02
1.551+0.00
0.60+0.02
0.88+0.01
1.20+0.00
1.40+0.03

IT

January 14

0.83+0.09
1.45+0.00
1.761+0.18
1.051+0.18
1.60x+0.07
1.60x+0.07

Koristusaeg

III

February 10

1.75+0.00
1.50+0.10
1.15+0.03
0.86+0.02
1.10+0.02
1.45+0.07

IV

March 23

0.78+0.06
1.58+0.03
1.25+0.07
1.05+0.00
1.23+0.03
1.52+0.03

\Y
April 19

0.22+0.01
0.27+0.02
0.28+0.00
0.18+0.01
0.19+0.02
0.26+0.02
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Superkriitilise ekstraktsiooni
tehnoloogia optimeerimine |

Koriandri seemne ekstraktsioon
Astelpaju pressjaagi ekstraktsioon
Ouna flavonoidide ekstraktsioon
Musta sOstra pungade ekstraktsioon
Likopeeni ekstraktsioon

9,00
8,00

7,00
6,00
5,00
4,00
3,00
2,00
1,00
OﬂO———JIII
20 34 41 43 62

Slégise, MPa

[Sgava, %

Koriandri seemne ekstraktsioon =



CO, aine oleku diagramm

p.=73.8 bar
N

Pressure (p)

SCCO,
Liquid Critical point
Solid
Gas
Triple point
Temperature (°C) v
T:.=31.1°C

Allikas: Rawson et al., 2012
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Tselluloosil-baseeruva koe poorse
struktuuri kontroll
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SFE Cannabis sativa

Mahekanepiodli, mis sisaldab mittenarkootilisi
fitokannabinoide (HTC, tetrahudrokannabinool):
kannabidiool, kannabidioolhape, kannabivariin,
kannabigerool ning terpeene, omega rasvhappeid ning

vahasid.
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Futokannabinoidide tooted

- SATIMED - SATIMED

PHYTOCANNAZINOID PHYTOCANNABINGID
SPRAY 300 PASTE 4200
PITICANNABINOID DROPS 1206
S FORM US FORM
e — -

Comyr ™

o of pesets Comdination of rasasycheactive

phytocaraabin

Phytocannabinoid Spray 300 Phytocannabinoid Drops 1200 Phytocannabinoid Paste 420057

Source:http://www.satimed.eu/



Elektroporatsioon

elastic membrane

E<E

f
E> Ec 4—-@;%
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attractive
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E>> Ec Iireversible
- I - RN
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4 - -, ’
. Control 3kV

Vytautas Magnus University
R. Bobinaite, S. Satkauskas
Institute of Horticulture, LRCAF

N. Lamanauskas, P. Viskelis 58
University of Salerno

G. Pataro, G. Ferrari




Pulseeritud elektrivalja (PEF) tehnoloogia
kasutusvaldkonnad puu-ja koogiviljade
tootlemisel

Ramune Bobinaite

Institute of Horticulture, LRCAF




Elektroporatsioon
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Laikas, h

Actinidia Kolomikta kulmkuivatamine
ilma/peale elektroporatsiooni

Kllmkuivatatud ilma elektroporatsioonita

Lamanauskas N., Satkauskas S., Bobinaité R., Viskelis P. Pulsed Electric Field (PEF) Impact on Actinidig
kolomikta Drying Efficiency // Journal of Food Process Engineering. 2015. Vol. 38. P. 243-249.



LUofiliseerimine
(ktlmkuivatamine) |

=

Liofilizatariaus "Zirbus" Duameny Registravimo Programa

B@IEL| %]

Temperatdra, °C

Grafikas: bendras grafikas

T

: ; :

4 & 12 16 20 24 25 32 36 40 44 45 52 56 B0 64 B3 T2 B a0 a4 85 92
DEiovinimo trukmeé, val.

g '=lS

Licfilizatoriaus blisena
@ D10(25318)
2013-10-23 10:32:32 AM

Programos Nr.: 2

Temperatiinos sensorius #1
29.80°C

Temperatiinos sensorius #2
26.00°C

Temperatiinos sensorius #3
26.50°C

Kondensatoriaus temperatiira
B7.40°C

Lentyny temperattng
36.60°C

Slegis
0.032 mhar

10:32 AM

29
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Drégnis, proc.

P
Ln

s 40
a 35 -
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E‘I 30 == Lanke
o 25
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£ 20
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| 210 == Paukites Sakarva
& 5 Kiivska krupnoplodna
D L
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Vandens aktywumas aw

Veeaktiivsuse moju erinevates klilmkuivatatud
actinidia sortides
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Liofllizdog|
SN, OBUOLIY GRIEZINELIA
Fraeze dried apple s/lces







energy

contents
beetroot,
apples and
cordyceps

active ingredients cacao
17% bo o /<)

chocolat
elementus

antioxidant libido

lus testeris,
strawberries and
ordyceps

no added
sugar

a

gluten &
dairy free

chocolat chocolat
elementus elementus

defense

contents

maitake, lion’s
mane a_nd
actinidia

chocolat
elementus




Kulmkuivatatud seened




Mesi kulmkuivatatud

marjajahudega

SERKSNO MEDUS SERKESNO MEDUS

ﬁLI SALTALAN HIAg : WIUoDA SIAIS ShR‘,’JENT""

—

Mesi kulmkuivatatud Mesi kilmkuivatatud
astelpaju pulbriga mustsostra pulbriga

Mesi kidlmkuivatatud
maasika pulbriga

Allikas: http://serksnomedus.lt/en
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Kasemahl




Erinevate kuivatusmeetodite moju
korvitsa kvaliteedile...

Dziovinimo buidas Veislé Bendras jvertinimas, balais
‘Big Max’ ‘Fantazija’ ‘Big Max’ ‘Fantazija’
: G :Tjwfi_
Aktyvioji ventiliacija ‘ 4,3 3,0
Konvekcinis Y 4.5 4,2
Infraraqdf)nlejl 4,0 38
spinduliai
Vakuumas 3.0 4,8
Verdanc¢iame sluoksnyje 4,5 4,0
Liofilizacija 5,0 4.8




Skanéstas / Maiustus

LA B
PLOOMI, OUNA JA PORGAND|

MAIUSTUS

PLUM. APPLE § CARROT DELICACY

A00% from frus
e s
5
SLYVU, OBUOLIY IR MORK\

SKANESTAS

PLUM, APPLE & DELIcAcy ’1
g AE

PLOOMI. OUNA JA PORGAND|

MAIUSTUS

PLUM. APPLE § CARROT DELICACY




Water content, %

Hue angle

So0dava kile tehnoloogia arendamine
ouna cv. ‘Ligol' viilud

w ater |oss
90 -

88
86
84
82
80
78
76
74
72
70

0,20
0,15
0,10
0,05
0,00

0,05
0,10
0,15
-0,20
0,25

0 1 24 72

Storage time, hours
Color changes

0 1 24 72

Force, s

—4—Control (without film)
—-7% WPI+S layer and 1% CHIT laver

250

200

150 -

100 -

50 -

Hardness

/Z_*Q

0 1 24 72

Storage time, hours

Storage time, hours
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Soo0dava kile tehnoloogia arendamine
Ouna cv. ‘Ligol' viilud
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30

70 -

60

50

40

30

20

650

600

550

500

450

400

350

So0dava kile tehnoloogia arendamine

Maasikad cv. ‘Elsanta’

Ascorbicacid, mg/100 g

—+—Control (without film)
7% WPI + S

1% WPI + 19 CHITOSAN
=o—19% WPI + 1% CHITOSAN + S

Anthocyanins, mg/100 g

0 1 2 4
Storage timme, day
: Phenols,mg/100 g 90
] 30 -
g 70
- 60 -
= _ 50
| T 40 -
30 -
0 I 1 2 I 4 |

Storage time, dav

Storage time, day
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High-power pulsed light
(HPPL)

O Mittesoojuslik toidu sailitamise tehnoloogia, mis
puhastab pinnad mikroorganismidest intsensiivse ning
lUhikese kestvusajaga (mikrosekundid) valguse (200-
1000 nm) impulssidega. Heaks kiidetud FDA poolt.
Efektiivhe patogeenide inaktivatsiooniks, elavhobeda-
vaba, limiteeritud energiakulu, lihike kokkupuuteaeg, ei
pohjusta mikroobidel resistentsust. Lisaks puudub
vajadus kasutada keskkonnale kahjulikke kemikaale
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High-power pulsed light (HPPL)

Supply unit
o L — Lowis — X
— q o Level 2 — oooo
Chamber //
Level 1
Shelf
. Mesophiles in control Mesophiles in treated Sample
Fruit or vegetable
samples (logig) samples (logig)
180
Plums 6.7 +0.10 52+0.11
160
Tomatoes 6.2+0.12 50+0.12 -
BControl samples
Cauliflowers 6.8+ 0.15 5.7+0.18 - et samples
Sweet peppers 50+0.11 3.7+0.10 —
Strawberries 43%0.12 321001 R
_EE 80
Tehnoloogia moju mikroorganismidele
60 t I
40
/Luksiene, Viskelis et al., 2011; =
Luksiene, Viskelis et al., 2012/ "".
0 o , ,
Strawberries Plum Tomato Sweet pepper Cauliflower

Fruit and vegetables

Askorbiinhappe sisaldus enne ja parast HPPL togtlemist
(1400V, 1000 pulses, total UV light dose 5.4 J/cm2)




Photosensitization

On innovatiivhe meetod puuviljade
patogeenide eemaldamiseks.
Samaaegne valguse ning
fotosensibilisaatori kasutamine
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Photosensitization

350,00

_ 300,00
| 250,00
8- )
I } 200,00
- i
150,00
| 100,00
I —a— Kontrole (10%) 50,00
—o—1,5x10" M Chi 0,00 : : .
I ALA Zno

Bendras fenoliniy junginiy kiekis,
mg/100g

E
2
e
g
-
o 8 .
;.;2_;. —— 1 5x10 M ChI Kontrolé Chl
E Poveikis
o
=
o 90,0
[
5 80,0
[-T1]
2 70,0 T "
-
| & 60,0
12 £
¥ 50,0
" PP =
Sviesos dozé (Jiem™) IED 100
8300
5
L t % 20,0
. monocytogenes <
10,0
0,0 T T
Kontrole Chl ALA Zn0
Poveikis
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/Lukgiené ir kiti, 2013/






