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Veliki interes u iskoristenju nusproizvoda

prehrambene industrije

'PREHRAMBENA INDUSTRIJA

— maksimalno iskoristenje sirovine prilikom proizvodnje

_.uz minimalnu koliéinu

nusproizvod ili sirovina u
nekom buduéem procesu

— raste svijest ljudi o potrebi zastite okoliSa

— zelene i odrzive tehnologije




NUSPROIZVODI PREHRAMBENE INDUSTRIJE




NUSPROIZVODI PREHRAMBENE INDUSTRIJE —

actual & future research

Unutarnje pregrade oraha Kakao ljuska Komina grozda (sjemenke i koZica)

Kostice marelice Plievica kave Kostice treSnje Kora nara




Zasto suyremene tehnike

ekstrakcije?
~ SUPERKRITICNA 1
AT SUBKRITICNA
l EKSTRAKCIJA
co, l
- smanjuju vrijeme ekstrakcije H,0
- sSmanjuju potrosnju otapala \ /
- povelavaju iskoristenje ekstrakcije
- poboljsavaju kvalitetu ekstrakata SUVREMENE
TEHNIKE
EKSTRAKCIJE
EKSTRAKCIJA POTPOMOGNUTA  HLADNA PLAZMA
ULTRAZVUKOM,
MIKROVALOVIMA, POVISENOM TLAKU




HRZZ project: Application of food industry by-products in development of functional
and environmentally friendly extruded food products and additives (2014-2018)
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SUPERCRITICAL CO2 EXTRACTION PILOT PLANT DESIGN — TOWARDS loT INTEGRATION SUPQTCH[IC&I

Goran Horvat, Krunoslav Aladié, Stela Jokic FI u id EXt raCt i On

- - Technology, Applications
Preliminary communication

The interest in high pressure technology during last decades increased mtensively. Supercritical Fluid Extraction (SFE) is a process that is growing in wd L]mltauons
importance as an alternative to conventional separation processes. SFE uses environmentally friendly CO; as the extracting agent in the process because of a >
its relatively low critical pressure (7.38 MPa), its low critical temperature (304 K). its non-dangerous character and low cost. During this process it is
necessary to use high pressures in the procedure. The extractor vessel (pressure vessel) is the most important equipment of the system. where the
supercritical conditions need to be established and the extraction occurs. Also other devices (separator vessel, heat exchangers, valves etc.) are necessary
to be involved in the process due to used high pressures. Safety is the most important factor while dealing with SFE systems and the design of such
equipment with full safety of process 1s very hard task. Therefore, to achieve the high desired safety level. a reliable control system must be designed as
the control system and data communication segment. Varous different process parameters such as CO, mass flow rate. extraction pressures and
temperatures affect the extraction process and the quality of the extract; hence these parameters need to be precisely controlled and monitored dunng the
extraction. A design of one supercritical CO; extraction laboratory-pilot plant and development of a remote control and its supervision system 15 presented
1n this paper. The developed SFE system (mechanical and electrical components) was compared with the existing commercial systems and its main
advantages over the existing systems are presented. By enabling remote control and supervision the classical process control is joined with the concept of
Internet of Things (IoT). where the information becomes omnipresent in the vast realm of Internet.

Keywords: embedded system; process control; supercritical fluid extraction; system construction.
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Figure I Block diagram of the supporting electronic system
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SUBCRITICAL WATER EXTRACTION

PRESJEK A—A PRESJEK B—B
3. & :
" 77’/ i -H o —I
| C
N,
V=cca| 0.6 lit
Frad=¥00bar,
Tmax={150°C
meal WA
T P

(1) N, tank (2) Regulator N, 20/5 MPa (3) Manometer 0-20 MPa (4) Extraction vessel 20 MPa,
200°C (5) Oven 20-300°C (6) TRC - Temperature regulator controller; TRP - Temperature
regulated probe (7) High pressure needle valves (8) Magnetic stirrer




CANNABIS SATIVA

Primjer — pogaca konoplje

Cannabis sativa L.
(Fedora 17 type)

»Zero waste” approach

Sjemenke konoplje Pogaca nakon presanja Pogaca nakon SFE proizvodi

Ekstruzija

‘H.g" ﬂguﬂw

T e e

—— |

Pogaca (ID 12, 9 and 6 mm)




T-temperatura zagrijavanja glave prese
F-frekvencija elektromotora
N-veli¢ina otvora puzne prese







Parametri ekstrakcije

Materijal Temperatura Tlak Vrijeme Riatakeatanalascin o Kootapalo Veli¢ina Cestica CIIJ?S?Z%&; i Referenca
(K) (MPa) (h) R (%) (mm) .
16
Sjemenke grozda 313 18 10,2 0,75 Grozdano ulje Passos i sur. (2008)
20
1,125 .
Sjemenke grozda 310 25 7 --- --- 0,638 Ulje bogato @ Bravi i sur. (2007)
353 tokoferolom
0,363
313 20
Sjemenke grozda 323 30 15 32,33 --- 0,380 Grozdano ulje Joki¢ i sur. (2016)
333 40
308 10 0,165
Komina grozda 3 0,8 Etanol (5) 0,261 Resveratrol Casas i sur. (2010)
328 40
0,319
10 Louli, Ragoussis i
Komina grozda 318 ;g 18,3 Metanol (5) --- Polifenoli Magoulas (2004)
Kozica grozda 313 15 0,25 2 Etanol (7.5) --- Resveratrol Marti i sur. (2001)
CO, (0-90)
Trop bazge 313 21 1,6 - Etanol (0.5-100) - Antocijanini Seabrai sur. (2010)
H,O (0-95)
Olnad onfa‘?:i::a:e =oka 316-350 13,3-47,3 15 1 Etanol (2-28) 0,07-0,6 B- karoten Sanal i sur. (2005)
Kostice marelice 313-343 30-60 15 Etanol (0-3) 0,425 -1,5 Ulje kotica marelice Ozkal, Ye(';g[)'s)Bay'"d""
303 10 Etanol
Kostica breskve 313 20 2,5 8,3 0,25-0,35 Ulje kostica breskve Mezzomo i sur. (2010)
(2,5)
323 30
Kozica rajcice 313-373 20-40 1,5 1-2 --- --- Likopen Chun i sur. (2009)
o o 313 25 . Kassama, Shi i Mittal
Kozica rajcice 343 45 0,17-0,33 6,38 Etanol (5,15) 0,5-1 Likopen (2008)
Koszica i siemenke 313 30 0,3 Karotenoidi
ra'éijce 333 38 - - 0,4 Tokoferoli Vagi i sur. (2007)
) 353 46 06 Sitosteroli
Trop jabuke i kruske 313-333 20-60 0,17- 0,67 2 Etanol (14—20) 0,638 Polifenoli Adil i sur. (2007)
Kostice visSnje 313-333 18-22 - - 1,25-2,25 Ulje iz kostica viSnje |Bernardo-Gil i sur. (2001)
Kora narandze 293 - 323 8-28 8,3 -58,3 - 0,1- 10 Eteri¢no ulje Mirai sur. (1999)
Kora narandze 313 10 1 29,3 - 0,324 Eteri¢no ulje Jerkovi¢ i sur. (2015)
Kora citrusa 333 9,5 0,75 --- Etanol (15) --- Naringin Giannuzzo i sur. (2003)
Komina masline 323 35 3 33 Etanol (10) --- Tokoferoli Ibainez i sur. (2000)
Komina masline 313-323 10-30 2,5 1,8-2,7 Etanol (10) 0,30 - 0,55 Maslinovo ulje De Luce}s, Rincon i
Gracia (2003)
Kakao ljuska ggg 15-45 --- --- 2-4 Teobromin Rossi (1996)
Pogaca nakon presanja 313 20 17 Konopljino ulje
gkono ek pul.a ) 323 30 15-7,5 29,1 o dmaéé'i’n a Ojaéa Aladié i sur. (2016)
pljinog ulj 333 40 46,7 Pod
Nusproizvodi rize 353 68 1,082 Tokokromanol Perretti i sur. (2003)

Orizanol




SUVREMENE TEHNIKE EKSTRAKCIJE NA PTFOS




'\ 1 : apricot kernel seeds
//_| \cold press _SC-COZ E D\
' /[:—]\ greeﬁ extréction \
( techniques \
pl:'sded SC-CO2
\\ tochogherols: U
4 fatty acids ST
-tochogherols: L—‘-—

y - 4
k mygdalin A amygdalin < [

Pogaca — odliCan izvor proteina — enzimska hidroliza kao efikasna metoda za dobivanje
visokovrijednih proteinskih hidrolizata sa pozeljnim bioaktivnim svojstvima (u suradnji s
Tehnoloskim fakultetom Novi Sad)
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Primjer — komina grozda

Komina

Presanje/
Ekstrakcija

v

+

Ekstrakcija  Proantocijanidini
" (RESVERATROL)

OSTATAK

POLIFENOLI U NEKIM SORTAMA:
- Chardonay 2,52%

- Muskat 2,70%
- R.Rizling 2,15%
- Zweigelt 4,56%

PRIMJENA:

— kao koncentrat proantocijanidina (u kolacu je smanjena vlaga 1 ulje);

— kao grozdano brasno koje se dodaje u pekarske proizvode do 10%, pa i vise;

— potencionalno velika primjena u obradi voda jer su bogat izvor lignoceluloze
koja uz odredenu kemijsku modifikaciju mogu poprimiti karakteristike anionskih
izmjnjivaca

—potencijalni ,,Jow cost” adsorbens za uklanjanje nitrata iz voda i otpadnih voda




Sjemenke grozda

: : | Tanini, antioksidanti,
Ekstrakt siemenki | _ antimikrobni spojevi
groida
Grozdano brasno
Prah sjemenki groida «
Hladno presanje
Superkriticna CO, ekstrakcija

Grozdano ulje

Trans-esterifikacija, piroliza i
emulgiranje

Biodizel, lubrikanti Kozmetika

Primjena?

GRAPE SEED
& RESVERATROL
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Popis mogucih proizvoda od tropa nakon otakanja mosta

1. Hladno presano ulje groZdanih koStica
Hladno preSano ulje u pakovanju 0,1 1 0,25 1. Nefiltrirano. Primjena kao salatno
ulje, ali 1 za kuhanje i pecenje
Intenzivno se koristi u kozmetici, a posebno u wellness programima odnosno
aromaterapijama.

2. Brasno od grozdanih kostica
Ostatak od presanja se melje u brasno koje je izrazito bogato antioksidansima.
Dodaje se 5-7% pseni¢nom brasnu, ili se rade specijalan dijetna brasna

3. Tjestenina od groZzdanih kostica
Sastoji se od durum pSenice i 5-7% grozdanog braSna

4. Krekeri od brasna grozdanih koStica
Sastoje se od integralnog brasna i grozdanog brasna

5. Snack pruti¢ od grozdanih kostica
Sadrzi med, smedi Secer, zitarice, konc. Sok jabuke, grozdano brasno..

6. Kapsule s groZzdanim koSticama
Sadrze 600 mg grozdanog braSna i najveci su izvor procijanidina, katehina 1
epikatehina

7. Gotova integralno brasno
Sastoji se iz integralnih sastojaka ; pSenica, raz, sjeme suncokreta, soja, suhi
kvasac, grozdano brasno.....

8. Dodatak sto¢noj hrani




PRESANJE ULJA

Klipna presa — Eigenbau Fimbinger ,Zaostali“ kola¢ od presanja sjemenki
pomoc¢u klipne preSe

Puzna presa KOMET CA 59 G Kola¢ koji zaostaje nakon preSanja
pomocu puzne prese




Primjer — ulje iz sjemenki grozda

Sastav sjemenki grozda:
— voda 25 - 45 %

— ugljikohidrati 34 - 36 %
— organske kiseline 2 -7 %

— polifenoli do 6,5 %

— minerali 2 - 4 %.

Sadrzaj masnih kiselina u grozdanom ulju

— ulje 5 - 20 % (varira izmedu bijelog i1 crvenog grozda)

Zasicene masne kiseline Palmitinska (C 16:0) 4—6%
Stearinska (C18:0) 2-4%

Nezasicene masne kiseline Palmitooleinska (C16:1) 2-06 %
Oleinska (C18:1) 13-31%

Linolna (C18:2) 50-76 %

U prirodni izvor bioaktivnih fenolnih tvari
v’ pozitivni farmakologki i nutritivni u¢inci
v’ primjena u tehnoloskim postupcima

U dodatna valorizacija grozda kao sirovine
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Primjer — sjemenke grozda

6% -

GraSevina  Cabernet sauvignon Zweigelt

Seed preparation

» Seeds screened from pomace
» Seeds screened from pomace and washed
» Seeds screened from pomace after drying

Grape seeds

Drying

Supercrltlcal CO2 extraction

Deffated meal

Grounded grape seeds

» Natural drying
» Chamber drying

-

Grape seed oil




Primarna prerada

Zaprimanje svjeze sirovine
Rasipanje grumena
Odvajanje od opne
Kalibriranje kostice




Prerada

Presanje
- Klipna presa

- Kontinuirana presa

Filtriranje

Sedimentacija
Centrifuga
Plocasti filteri

Izvor http://www.oekotec.ibg-monforts.de/




Prerada

Presanje
- Klipna presa

- Kontinuirana presa

Filtriranje

Sedimentacija
Centrifuga
Plocasti filteri

Izvor http://www.oekotec.ibg-monforts.de/




e —————
r Ulje sjemenki grozda 300 — 1000 kn po litr1 (rinfuza — pakiranje 0,11)
Ekstrakt sjemenke grozda 110 kn za 50g (kapsule)
Ekstrakt kozice grozda oko 170 kn za 300g (566 kn/kg)
Pelet1 1,20 kn/kg

Vegetarian
Formula

TWINLAB

CONCENTRATED POLYPHENOL

ANTIOXIDANT RNYROL
V‘E S ; sqc"""" .

Q_@
DOT ; 2dots

je -
e -

Genuine

CONCENTRATED POLYPHENOL OL

e

60 TABLETS Grape with Other Natural Flavors
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Kamilica (Matricaria chamomilla)

zorci kamilice dobiveni tijekom razli¢itih faza prerade (tvrtka Matricia d.o.o., Siroko polje):

a) nedoradeni cvijet kamilice I. klase
b) doradeni cvijet kamilice I. klase

c) otpad od dorade

d) pulvis

" Proizvodnja ekstrakata primjenom SC-CO, i drugih tehnika ekstrakcije (tlacno-tekucinska,
Soxhlet, hidrodestilacija...)
= (Qdredivanje antioksidacijske aktivnosti & sadrzaja umbeliferona primjenom HPLC.

= Znacaj istrazivanja - mogucénost koriStenja otpada iz procesa prerade kamilice, kao i
dobivanja krajnjeg proizvoda pomocu SC-CO, ekstrakcije koji je sasvim prirodan, bez
rezidua organskih otapala sa potencijalnom primjenom u kozmetickoj industriji.




Kamilica (Matricaria chamomilla) — proizvodnja eteri¢nih ulja




FUTURE RESEARCH

hrzz

Croatian Science Foundation

Qﬁ ByPraExtract

NEW Installation Research Projects: ,Application of innovative
techniques of the extraction of bioactive components from by-products of
plant origin” (2018-2023)

Principal Investigator: Stela Jokic

(Budget: 1.607.708,72 HRK)

PTF

TEHNOLOSKI
SpEEE FABULTET
Sveuciliste Josipa Jurja Strossmayera u Osijeku NOUI SRD

Medicinski fakultet Osijek




Qﬁ ByPraExtract

Kore citrusa

Otpad iz proizvodnje duhana

a) Duhanska prasina b) Rebro lista duhana c) Refabrikat
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Compound
trans-Hex-2-enal
Heptanal

a-Pinene

Sabinene

B-Myrcene

Octanal

Limonene
trans-Sabinene hydrate
a-Terpinolene

Linalool

p-Cymene
trans-p-Mentha-2,8-dien-1-ol*
trans-Limonene oxide™
Citronellal
Terpinen-4-ol
a-Terpineol

Decanal

trans-Carveol
cis-Carveol

(2)-Citral

Carvone™

Geraniol

Linalyl acetate

p-Mentha-1,8-dien-3-one (Isopiperitone)™

(E)-citral
p-Mentha-1,8(10)-dien-9-ol*
1H-Indole
(E,E)-Deca-2,4-dienal
5-Elemene

Neryl acetate
a-Copaene

Geranyl acetate
Dodecanal

Decyl acetate
trans-Caryophyllene
trans-B-Farnesene
Dodec-2-enal*
a-Amorphene
Germacrene D
Valencene
(E,E)-a-Farnesene
5-Cadinene

Elemol

Germacrene B
Nerolidol

Spathulenol
Caryophyllene oxide
Dihydro-cis-a-copaene-8-ol™
B-Sinensal

Farnesol”
(E.E)-Farnesal
a-Sinensal
Nootkatone
Hexadecanal
Hexadecan-1-ol
Methyl hexadecanoate

6,7-Dimethoxycoumarin (Scoparone)

Bergapten
Octadecan-1-ol
Osthole
(Z)-Octadec-9-en-1-ol
Docosane

7-Methoxy-8-(2-formylpropyl)coumarin*
Isogeijerin (7-methoxy-6-(3-methyl-2-oxobutyl)-2H-1-benzopyran-2-one

Tetradecane

RI
<900
<900

941
982
994
1007
1036
1069
1094
1107
1032
1138
1155
1166
1185
1198
1211
1218
1231
1252
1253
1273
1254
1279
1282
1305
1301
1325
1344
1366
1383
1385
1413
1415
1419
1464
1472
1480
1487
1496
1508
1530
1556
1562
1569
1585
1589
1632
1702
1735
1741
1754
1815
1820
1882
1937
1993
2068
2084
2143
2060
2200
2238
2347
2400
Total identified

0.2
11.2

98.1

Area percentages (%)

B c
0.1 0.1
0.1 0.1
13 16
5.1 9.8
3.7 =
52.1 48.2
05 0.2
0.1 0.1
5.3 3.0
15 0.3
0.2 0.1
0.4 0.2
2.4 0.8
1.8 1.0
08 0.2
18 0.6
0.2 5
15
1.9 07
0.8 0.2
= 03
0.1 0.1
= 0.1
0.2 0.1
0.6 0.2
0.1 0.2
0.6 0.3
0.4 03
0.7 0.4
= 0.1
0.1 =
07 0.4
0.7 0.6
0.6 0.4
0.8 03
0.1 0.1
0.1 0.2
0.4 0.1
0.2 0.1
0.9 0.2
0.2 0.3
0.2 =
05 0.3
0.1 03
0.2 0.1
0.4 0.3
0.2 0.1
05 0.4
: 1.4
= 05
11
0.1 13
1.0 5
= 11
2.0 15.3
1.0

0.5

0.3
0.6

0.2

Primjer-kore

citrusa

The profiles of SC-CO, extracts
of Citrus peels (A-D) determined
by GC-FID/MS:

Citrus aurantium L. (A),

C. sinensis Osbeck cv. Washington navel (B),
C. sinensis cv. Tarocco (C)

C. sinensis cv. Doppio Sanguigno (D).




Primjer-kore narandza |

mandarina

Hesperidin oH

OH HOw., o
HO A ;,

(o) o7 “u

Ho™ N °~

(o) O .V

. OH
OH ©

HPLC
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Ekstrakti kakaove ljuske

- Odredivanje bioaktivnih komponenti
HPLC/DAD i GC/MS




KAKAO LJUSKA

Chocolate factory Kandit (Osijek)

High-pressure pump
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Observed characteristics:

Theobromine, caffeine, theophylline

Content of TP

Gallic acid, catechin, epicatechin, chlorogenic acid
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17 experiments at:

» Temperature (120-220 °C)
»  Extraction time (15-75 min)

» Solvent-solid ratio (10-30 mL/g)

Responze Surface




1
Gallic Chlorogenic TP % DPPH
Temperature  Time Solvent-solid | Theobromine  Caffeine  Theophylline acid Epicatechin Catechin, acid [mg GAE/g  scavening
ﬂg (°C) {min) ratio (mL/g) % [wwi) 6 (ww) % (wiw) %% [wiw) %8 [wifw) % wfw) % (wiw) EXtract)
1 170 45 20 415 0.23 traces traces 1.13 traces traces 9597 0299
2 120 75 20 254 0.13 - - 0.63 traces traces 2726 1820
3 170 45 20 477 0.23 traces traces 0.24 traces traces 9418 52.06
4 170 75 30 3.45 0.24 traces - 0.58 traces traces 57.01 48.36
5 120 45 30 163 0.07 - - 0.59 traces traces 43 67 3127
& 170 75 10 432 0.19 traces traces 0.44 traces traces 91.10 04 48
7 120 45 10 131 0.04 - - 0.41 traces - 9828 63.83
B 220 45 10 357 0.17 0.45 - 0.23 0.37 0.01 93.41 66.33
9 120 15 20 212 0.10 - - 0.66 traces - 94 44 0546
10 170 15 10 3.83 0.29 - traces 1.23 traces traces 96.49 7051
11 170 45 20 426 0.21 traces traces 0.85 traces traces 101.35 7447
12 170 45 20 3.30 0.20 traces traces 0.55 traces traces B5.72 80.60
13 170 15 30 285 0.25 traces - 3.29 traces traces 334 20.24
14 170 45 20 3.57 0.24 traces traces 0.47 traces traces 113 41 7189
15 220 45 30 3.27 015 0.04 - 0.1% 0.29 0.01 117.51 B3.62
16 220 15 20 3.27 0.14 0.07 - 0.38 0.07 0.01 44 95 3367
17 220 75 20 3.65 0.18 0.17 - 0.25 0.45 0.03 130.33 91.69
]
Rumn Temperatura Time Solvent-  glucose  rhamnose  arabingse mannose wylose fucose levulinic lactic formic S-HMIF furfural
(°C) {min} solid acd acid acid
ratic
{mL/g)
1 170 45 20 0.89 182 5.8B5 - 203 170 - - - Traces Traces
2 120 75 20 - - - 117 - - - - - - -
3 170 45 20 2.76 171 3.27 - 361 146 - - - Traces Traces
4q 170 75 30 321 284 457 - 384 2.04 - - - Traces Traces
5 120 45 30 - - - 0.91 - - - - - - -
= 170 75 10 2.84 2.35 3.02 - 3.EE 188 - - - Traces Traces
7 120 45 10 - - - 0.68 - - - - - - -
g 220 45 10 2.67 574 571 - 5.18 5.20 10.95 6.69 1.56 Traces Traces
o 120 15 20 - - - 0.27 - - - - - - -
10 170 15 10 1.02 109 1.13 - 257 1.05 - - - Traces Traces
11 170 45 20 119 153 348 - 356 13z - - - Traces Traces
12 170 45 20 134 - 378 - 3.25 123 - - - Traces Traces
12 170 15 30 132 147 2.B8 - 3.22 0.98 - - - Traces Traces
14 170 45 20 153 184 3.09 - 2580 166 - - - Traces Traces
15 220 45 30 461 593 548 - 422 4.70 1183 7.07 237 0.35 0.65
16 220 15 20 2.36 4.20 459 - 460 426 £.37 6.38 0.36 095 2.62
17 220 75 20 4.22 600 6.57 - 5.84 5.65 744 418 3.25 0.030 0.41




Proposed degradation mechanism of methylxanthines
within hydrothermal degradation of cocoa shell
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Xanthine

The minor compounds formed by
opening of the imidazole ring




Proposed mechanism of sugar degradation within
hydrothermal degradation of cocoa shell
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Novoodobreni bilateralni projekt Hrvatska - Slovenija: Separacija aktivnih
komponenta iz nusproizvoda prehrambene industrije — kakao ljuske i formulacija
praskastih produkata (2018-2020)

- voditelji: Stela Joki¢ (HR) i Mojca Skerget (SLO)
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> Istrazivacki rad obuhvatit ce formulaciju proizvoda = s
u praskastom obliku visokotlacnim mikronizacijskim
procesima (PGSS) pomocu superkriticnih tekucina i
Karakterizaciju dobivenih proizvoda
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Sveuciliste Josipa Jurja Strossmayera u Osijeku
Prehrambeno-tehnoloski fakultet Osijek

Neke moguénosti
iskoriStenja nusproizvoda
prehrambene industrije

hgucnosti iskoristenja
1bene industrije”

L

Ir
wi ks,
sproizvada
industrije

lidbi stoke. Prema
JROSTAT-a, red-
y» 10 % tako nas-
Ja*. Nusproizvodi

industrije sadr-
dio organske tva-
1 jako opterecuju
emeno, to su bo-
yaktivnih spojeva,
hteina Lujl imaju
Hjal primjene u
j industriji, proiz-

vodnji energije i slicno.

U Zelji da knjiga predstavi ito
kvalitetniji i sveobuhvatniji po-
;.,lv:d na problematiku, poz iv za
pisanje poglavlja u knjiz poslan
Je znanstvenicima koji se bave
istraZivanjima na navedenom
podrucju u Hrvatskoj i susje-
dnim drzavama. Rezultat je to-
ga monografija u kojoj 41 autor
113 poglavlja opisuje nusproiz-
vode s razlicitih aspekata: opi-
sane su tehnike i procesi ek-
strakcije bioaktivnih sastavni-
c, primjena (i mogudosti
primjene) nusproizvoda i/ili
njihovih ekstrakata u prehram-
benoj, kozmetickoj i farma-
ceutskoj industriji, obradi ot-
padnih voda, proizvodniji bio-
goriva i slitno. Opisani su nus-
proizvodi iz tehnologije voca i
povréa, ulja, mlijeka, piva, eta-
nola i drugoga. Buduéi da je
tema vrlo aktualna, ali i diroka,
autori su se du;.,’mrurili da mo-
nografija doZivi i nastavak Sto
se oCekuje u skoro vrijeme.
(Purdica Adcar)
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Prerada ,,otpada” u visoko profitabilne krajnje proizvode

(funkcionalne prehrambene proizvode; ekstrakte bogate bioaktivnim

komponentama)

Ekoloski utjeca;

Stvaranje novog branda

Dostupnost sirovine

Dostupnost tehnologije

Dostupnost sufinanciranja

Mogucnost udruzivanja proizvodaca kroz proizvodne , klastere”
Ne postojanje konkurencije na domacem trzistu

Buduc¢nost - Iskoristenje nusproizvoda prehrambene industrije, kao
izvora funkcionalnih sastojaka u svrhu obogacivanja postojecih i
razvoja novih proizvoda
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