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6YMHAL VRNRYL RG YRUD L SRY WridthisNapick nBgugeSMatadi Q MH Y U
funkcionalnim proizvodima s visokimdjelima bioaktivnih spojeva kojima se pripisuju brojni

pozitLY QL XpL Q F L aRdpakt&ikirjly ioQVRH birditkitiQha i senzorsk svojstva. Kako

bi seopXYEQRDNWLYQL VSRMHYL VHQ]JRUVND VYRMVWYD WH
WLMHNRP VNODGLAWHQMD Mdugr]jskLs¥ hrovdi Qrivhjendinvtapkinské) RL]Y R C
obrade, tj. pasterizacije, no u novije vrijeme ispituje Bé&k J X U @rRrjeve inovativnih

netermalnih tehnologijlP HYy X NRMLPD YLVRNL KLGURVWDWVNL WODN ]
je cilj ovog raddspitati utjecaj tehnologije obdg visokm hidrostatskn tlakomprira] OLpLWLP
uvjetima obradekao i utvrditi utiecafNRQYHQFLRQDOQH WRSOLQVNH REUDC
na parametreN D N Y(fRikdtho tNHPLMVND VYRMVWYD PLNURELRORANX \
spojeve i senzorgkkarakteristike) XQNFLRQDOQLK QDSLWDND QD ED]L YR
QDSLWND WLMHNRP VNODGL&A&WHQMD NUR] jeuspore HQDQ SUL
XPLOQNRYLWRVW W WHKIROROItatskHA tl&ké&tiCkGnMencionalne toplinske

obrade tj. pasterizacije u potencijalu proizvodnje stabilnog, zdravstveno ispravnog, nutritivho
vrijednog te senzorski prihvatljivog funkcionalnog napitY L GRELYHQL UH]XOWDWL
primjenom kemometrijskh metodx s ciljem ispitivanja povezanosti ailiziranih parametara
NDNYRWHKQRORJLMH REUDGH IXQNFLRQ.B3OdMthikhaQdss LWDND
poizvedeniPLMHaADQMHP KODGQR SUHaADQLK VRNRYD MDEXNH PU
i bademovog napitkde supovrgnutipasterizagi (85 °C/7 min) i obradivisokim hidrostatskim

tlakom @50 MPa i 450 MPa pri sobnoj temperaturtijekom 5 i 15 minuta Za svaku vrstu

tretmana swptimizirani procesniuvjeti obradepri kojima seostvarup najbolji parametri
NDNYRUH 1XQNFkaR@mO] DG QaDuMemstai ELRORANL DNWLYQLK
]DGUADYDQMD L]YRUQLK vstv@drieUR/IN\LIKR RERGIRbENI kDM W H
VNODGLAWHQMD 3URYHGHQD LVWUD alaxbjQ MiEajinwaviGVWDY C
funkcionalnih prc]YRGD QD ED]JL YRUD L SRRUXIDQINRMVYRDNRELW L
bioaktivni spojevi UD]J]OLPpLWLK NHR LpN WN PKKohidwwinaand W stndrdijskm
djelovanjmaosiguralD ] Q D pDINN@MR AND WH SRAHOMQD VHQ]JRUVND VYR

.OM X p QH viddkividiostatski tlak pasterizacijasmoothienapitak SDUDPHWUL NDNYF

kemometrija



SUMMARY

Fresh fruit and vegetable juices, and more recently smaptisia be consideremsfunctional
products with a high content of bioactive compounds, whichcamsidered to have many
beneficial effects orhealth, andare characteriged by desirablenutritional andsensory
properties. In order to preserve the bioactive compounds, sensory properties and
microbiological stability ofthe products during storage, tleegproductsare industrially
preserved by heat treatment, i.e. pasteurization. Recently, the possibility of using innovative
nontthermal technologies has been investigated. Therefore, the aim of this work is to study the
influence of the technology of pragsing with high hydrostatic pressure under different
processing conditions, as well as to determine the influence of conventional heat treatment
(batch pasteurization) on the quality parameters (physicochemical properties, microbiological
stability, biologcally active compounds and sensory characteristics) of functional beverages
based on fruits, vegetables and almdndk during storage for 7, 14 and 21 days a€4 This
research compares the efficiency of high hydrostatic pressure treatment techawtbgy
conventional heat treatment, i.e. pasteurization, in terms of the potential to produce a stable,
healthy, nutritionally valuable and sensory acceptable functional bevékhdbe obtained

results were processed by chemometric methods to studyatienship between the analyzed
guality parameters and the technology of processing functional beverages during storage.
Smoothie drinks were prepared from cplessed apple, carrot, and chokeberry juices, Indian
banana puree, and almond drink and pastedri(85 ¢ /7 min) and treated with high
hydrostatic pressure (350 MPa and 450 M&@apom temperature for 5 and 15 min. For each
type of treatment, the processing conditions were optimized, achieving the best quality
parameters of the functional drinksick as retaining nutrients and biologically active
compounds, maintaining the original sensory characteristics and achieving microbiological
stability during storage. The conducted research provides a good basis for the development and
design of new funatinal products based on fruits and vegetables, in which high quality
bioactive compounds of different chemical structures are retained, whose combined and

synergistic effects would provide significant biological and desirable sensory properties.

Key words: high hydrostatic pressure, pasteurization, smoothie, quality parameters,

chemometrics
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1. UVOD



Uvod

=D SUHKUDPEHQH SURL]YRGH VHzahtevw ast&vRMaNdD Y OMD M
osiguravaju YLVRN XGLR ELR pop@NLWBNWGU@DK D)QMH YLVRNH UD
svojstava poput mirisa, okusa i teksturéeRPDaH Y L U L. RuXKdionalna hrana, pa tako
i funkcionalni napici, definirani su kao hrana koja swoju osnovnu nutritivnu kalorijsku
vrijednost pokazuje pazvan utjecaj nabaremjednu DOL RELBERIXQNFLMD X RUJI
(Granato i sur., 2020). DR SRVOMHGLFD G D@IpA@\DHALXRWD (BRW URA&D
YL&AH SRWUDa&axXMX SURL]JYRGH YLVRNH NYDOLWHWH NRMLP
dnevQL XQRV YRUD L ShaothieQDSWWBED VXH YLAH SRSXODUQL P
VH PRJX VPDWUDWL WLSLpQLP SULPMHURP IXQNK®RQDOQRJ
EDJH YRUD L SRYUUD X] GRGDWDN QHNH POLR)HAHV&NRPSRQ
pHAWQRHWROHUDQFLMH QD ODNWR]X DOHUJLMH LOL VNORC¢
komponente sezamjenjuuy QHPOLMHPpQLP VDVWRMFLPD 8]RGLQPD L
navedenoga konzumacignoothienapitakaSRYH]XMH VH VD cBrRJULphetendjiLP X pL C
QHNLK NURQLpPpQLK EROHVWL SRSXW GLMDEHWHVD NDUGLR
VXU %YHVWZLFN L VXU /IHSSDQHQ L VXU OHGL
RG VYMHALK QDPLUQLFD EH] dbreds BeVk&pRakviNiRaQu] ktétak LrakD Q M D
trajnosti. U novije se vrijeme nastoji novim tehnologijama konzerviranja hrane zamijeniti i/ili
XQDSULMHGLWL GRVDG YHU SRVWRMHUH VD FLOMHP SURL
LVSUDYQLK SURL]YYRGDADDYBWRHPHELRORANL DNWLYQLK VSR

2SUHQLWR VRNRYL RG YRUD L SRYUUD QDMpHauH V
SRVWXSNRP WRSOLQVNH SDVWHUL]DFLMH pLPH VH LQDNWL)
]D NYDUHQMH KUDQH N D Rilia@g&ativie baktedije¢ FHoldssvorth VeB0LQ L
SHWUX]]JL L VXU 3R SURYHGHQRM SDVWHUL]DFLML GRC
aktivnosti mogle izazvati oksidacijske promjene tijekdatinje REUDGH L VNODGLaAWHQN
toplinski obUDYHQL VRNRYL JGUDYVWYHQR LVSUDYQL WLMHNRP
2018).Primjena toplinske obrade smoothieQ D SL F L PWIoPARAGRYHVWL GR QHSRAI
promjena u funkcionalnimdrugim svojstvimanjegovihtermolabilnih bioaktivnih spojevae
uiednoL QDUXaDYDQMD VHQ]JRUVNLK VYRMVWDYD SRSXW ERM
5LEHLUR L VXU BULPMHQD LQRYDWLYQLK QHWRSOLQV
KLGURVWDWVNLP WODNRP SUHP R, rdddipbibiwzanyen@tbpli@sRoy D G D & G
obradt X SUHUDGL VRNRYD RG YRUD L SRYUUD %HYLODFTXD L

THKQRORJLMD YLVRNRJ KLGURVWDWVNRJ WODND XpLQ
GHQDWXULUD HQJLPH X] PLQLPDOQH SURPMHQH X QXWULWI

1D XpLLQWRVW RYH WHKQRORJLMH JQDWQR XWMHpX SU
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Uvod

YULMHGQRVWL WODND WHPSHUDWXUH L YUHPHQD REUDGH
X QDPLUQLFL NDR L PLNURRUJDQL]PL VSHFLIIDpPIORetild3 SRMHG
i sur., 2019; Yuan i sur., 2018moothieQDSLFL VX YLAHNRPSRQHQWQL VXVW|
makronutrijenata, obiluju i raznim bioaktivnim spojevima koji mogu dodatno utjecati na rast
PLNURRUJDQL]DPD WLMHNRP VNO gioanWwéhqoMddle WsokdyJD MH
hidrostatskog tlaka veliki izazov za prehrambenu industriju.

=D UD]J]OLNX RG WRSOLQVNH REUDGH REUDGD YLVRNLP
]DGUADYDQMH VHQ ] RsohvathleKapi¢ivhR (WNnidnasDi ¥sir., 2016a). Toplinska
SDVWHUL]DFLMD PRAH QHJDWLYQR XW Mdmbd@hdhapiQiba®MeV DEL O Q
20LYHLUD 5LEHLUR L VXU GRN REUDGD YLVRNLP KLG
SRPHWQX UDJLQX QXWULWLYQH NYDOLWHWH )HUQDQGH] L
visokim hidrostatskim tlakom manje destruktivanrrah u smislu stabilnosti vitamina C i
polifenolnih spojeva u usporedbi s toplinskom obradom (Keenan i sur., 2012). U istom
LVWUDALYDQMX MH XWYUyYyHQR GD WDNRYHU L SURFHVQL S
stabilnosti bioaktivnih spojeva, stogaMH QXAaQR SDAOMLYR UD]JPRWULWL L L
optimalni uvjeti obrade s ciliem dobivanja proizvoda visoke kvalitete uz produljeni rok
trajnosti.

60OLMHGRP VYHJD QDYHGHQRJD FLOMHYL RYRJ LVWI
konvencionalne topiske obrade (pasterizacije) i tehnologije obrade visokim hidrostatskim
WODNRP QD SDUDPHWUH NDNY RdirgothiecQ NEL K@Y B Q HiK LOMDLS XWX
primijenjenih WHKQRORJLMD REUDGH X VYUKX RpXYDQM@m) QMLKRY
SULPLMHQLWL NHPRPHWULMVNH PHWRGH ]D LVSLWLYDQMH
(fizikanotNHPLMVNH DQDOL]H PLNURELRORAND VWDELOQRVW
senzorska analiza) i tehnologija obrade funkcionalnih napt@daM HNRP VNODGLaAWHQM
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2.1.Razvoj funkcionalnih proizvoda i perspektiva

7TUHQGRYL X SUHKUDPEHQRM WHKQR®YR MWH BWDMHEWR Y
utjecaju hrane na zdravlje, je u porastu pot) D & Q ldr&€hrdrBbeim proizvodma visoke
NDNYRUH NRML VX SR VYRMLP QXWULWLYQLP L VHQ]JRUVNL
hrani 7R MH SRVHEQ@RL GRMUMje]DODYQL |IDKWMHY X] RUJDQROF
da hranom povoljno djelu D JGUDYOMH 7DNR VH SRWUDAQMD ]D IXQI
SRYHUDOD -DSDQVND YODGD MH JRGLQH SUYD XYHOD S
NDR AKUDQX NRMD RVLP WUDGLFLRQDOQLK KUDQMLYLK Q
minerDOD L YLWDPLQD WDNRYHU RVLIJXUDYD KUDQMLYH L Il

JXQNFLRQDOQD KUDQD MH KUDQD NRMD PRAaH ELWL I
S U H U Piirkia@hbsvojstvo funkcionalne hrane he daD GU AL R G U Hyald,®dje &kdl W LY Q H
VH NRQ]XPLUDMX X RGJRY DU DoMjxliji Ra @ R GQRLiILHQ DEAEDNS® YILHNIL Y
WDNRYHU PRJX GRS Uizikaldd bioldti VP YRMD@WRYE VXVWDYD NDU
(Granato i sur., 2017)7R MH XMHGQR L M itb@GEIkdoaalnibiadRdabas] &vé
WUD&AHQLMD RG VWRpDLQE HGRDANU W & B fBEIVKHDMAd kudribeR Z8/HoQ R M
ulaganjeu razvoj ovog segmenta proizvodnje, a sve sa ciljem osiguranja proizvodnje hrane koja
QHUH LPDWL QHWMWWIOYODX X\VOM HEFB X1 Q Di | @signrétipdritvaB RW UR AL
XWMHFDM QPGGRYRPPWRHIGRWURADpPD

.DNR EL VH XWYUGLOL SR]JLWLYQL XpLQFL INONRLRARQADOC
ispitivanja vezana uz pojedine potencijalno funkcionalne WR MNH QDPLUQLFH L
namirnice UDQGRPL]JLUDQD GYRVWUXNR VOLMHSD SODFHERP
(Assmann i sur., 2014). Nadalje, kako bi se hrana mogla proglasiti funkcionalnom, potrebno je
GD EXGH SRaNsteEnribQitanjimate da je u skladu ssvim propisima i zakonima
GUARBRYMRMRM VH SCasidy iGup., X0)8R1linj8kide, neki od zakonskih propisa
NRMLPD VH UHJXOLUD VWDWXV IXQNFLRQDOQH KUDQH PRUD
sigurnost hrane u WEopskoj uniji Hrvatskom Agencijom za Hrandpravom za hranu i
lijekove (FDA) uSAD-X L GUXJLP DJHQFLMDPD NRMH VX KppGXaHQH ]I
proizvodi ili uvozi proizvod Brown i sur., 2018Mak i sur., 2018).

Povrh svega navedenoga, valfgfAW DNQXWL GD IXQNFLRQDOQD KUDQD
]JIDKWMHYLPD GD EXGH JGUDYVWYHQR VLIJXUQD WH GD EXG
recepta (Lenssen i sur., 201ByemaRao i sur., 20120 E]J]LURP QD YHOLNL EURM XQ X
genetika) ilivarMVNLK QSU ]DJD YV H Q Roj WogR Ntfecati GzDpojhrNdOERU D
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funkcionalna hranaije lijek, DOL MH L]YUVQD SUHYHQWLYD ]D QHNH E
(Chibisov i sur., 2019).

DDQDV X YUHPHQX NOLPDWVNLK SU®&pPpahtk@i2 Holegtv H YHU
covid-19 (Lange, 2021; Murphy i sur., 2021; Agrimonti i sur.,, 203 RWUR&a&DUL VX WL
]QDpDMQR GRSUL Q RnétioN W ptehtadighdMndRripbdotovo ako se uzme
X RE]JLU VYH YHUD HGXNDFLM DlolsvRYR ddlbhas +a RdrxukvaciipinP H G R C
VLIXUQH VYMHAH L SULURGQH KriaRdaMjeNIRthhDaAopgX)I8Q RS R&H O
potrebna prilagodka prehrambenéndustrije te ulaganja u razvgproizvodnjefunkcionalne
hrane.

8 EXGXUQRVWIH &8 DRPIHWXQ SRUDVW SURL]YRGQMH IXQNF
GRN VX GDQDV RG IXQNFLRQDOQH KUDQH QD VYMHWVNLP WL
SURL]YRGL SRYROMQR XWMHpX QD SUREDYQL VXWpXY &LV
na kardiovaskularna oboljenjaP OLMHpQL SURL]YRERMRSXWPPDVOWED &L
imaju blagotvoran utjecapa metabolizam kolesterola (Bogue i sur., 2016). Od bioaktivnih
sastojakaa osiguranjefunkcionalneti hrare dodaju se, ili syrisuni probiotici i prebiotci,
UD]OLpLWL DQWLRNVLGDQVL L]JROLUDQL ELRDNWLYQL VSRI
biljni ekstrakti, ekstrakti agrprehrambenendustrije i drugo(Gémez i sur., 201Radivojac i
sur., 2021 U svrhu integracijefunkcionalnih dodataka u funkcionalnu hranu razvijaju se
tehnolonije nanoinkapsulacij&tu i sur., 2020Pateiroi sur., 2021 Pateiro i sur., 2020i
mikroinkapsulacije Gomez i sur., 2018).

1D VOLFL SULND]DQD MH VKHPD )éYdtiebrbHa@ribifiDQ W Q L K
proizvodnjifunkcionalnehrane (Otunola i Martiryosan, 2021).
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Slikal. 6KHPDWVNL SULND] VYLK UHOHYDQWQ LfnkrioRalhel QLN D Y [
hrane (Otunola i Martiryosan, 2021)

6YMIBS®IRGRYL YRUD L SRYUUD LPDMX UHODWLYQR QLVI
vrijednost, stoga se mogu uvrstiti u dijetetske proizvode i funkcionalnu hranu. Danas se i neki
YRUQL VRNRYL SULPMHULFH SURL]YHGHQL RG W]Y AVXSt
hranom zbog svog izvornog kemijskog sastava. PojahX'S H Uy pogllednje je vrijeme
GRELR VYH YHUX XSRWUHEX L SRJRUQRVW V PDUNHWLQA&NR
SUHGQRVWL RGDEUDQLK YRUQLK YUVWD NRNbbti PR&IGD QH )
konzumacije i/ili prerade (Chang i sur., 2018). To je dovelo do provedbe mnogih znanstvenih
VWXGLMD RYLK YULMHGQLK VLURYLQD V FLOMHP LGHQWIL
ILWRNHPLNDOLMD /LX L VXU e selLmvoyuLybiojitGuDkategoiiiQ H Y UV

VXSHUY R tkemiskomgasRRrRuglavhomLPDMX SRYHUDQX NROLPLQX EL
spojeva Njima se pripisuje velik broj pozitivnih X pdk®na zdravlje, stoga se pomnim
odabirom polaznih sirovina, mogu ciljano forlmati novi funkcionalni proizvodi.

SUHPD YDaHUHP 3UDYLOQLNX 11 Y F
SURL]YRG NRML VH SURL]JYRGL RG MHGQH LOL YL&H YUVWD
SUL pHPX ERMD DURRADNDBEXNWRRUDWXpQLWD VLURYLQX RG
8 QRYLMH YULMHPH V QHGRVWDWNRP YUHPHQD L XEU]DC
SUHIHULUDMX VYMHaH SULSUHPOMHQH KODGQR SUH&ADQH
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AUHBVAR G Udidde issthoothitQDSLWNH NRML JDKYDOMXMXiUL VYR
]JDPMHQMXMX REURN H V YoMH &HNJ OYDRUNDR Y LSORRYRLGIDA i s0X U

X VYRP UDGX QDYRGH GD VYDNRGQHYQD NRQ]XPDFL
doprinosi uno/ X YULMHGQLK QXWULMHQDWD L ELRORANL DNWLY
LPDMX VYRM GRSULQRV X RpXYDQMX YLWDOQRRYMeD |GUDY
YLaAH VH NR Ghathieh&pNtiX kdji se mogu pripremati od cijelih plodova w® L
SRYUUD ED]H YRUQRJ VRND QSU VRND RG MDEXNH MRJXL

2.2.Smoothiekao funkcionalni napitak

SRMDP AIXQNGDBPWOP®RAH GHILQLUDWAsWwjinBtriviu$ LWDN N
kalorijskuvrijednostima i znansveno dokazapozitivanutjecajnanajmanjgednu DOL pHVWR L
]OQDpDMNH IXQNFLRQDOQLK QDSLWDND VX GD LPD SR]JLWLYD
NRQ]JXPLUDWL NDR GL RteXi&sE komuMadiford bBaktilKitutza®je napitak
V D GRJR &bkazangoopraviti zdravstveno stanjerganizmaili baremumanijiti potencijalni
rizik zaneke N U R €)lLgk@ne bolesti Bitna stavkge da je sada D M S Roiivdsiak @eRla su
svepojedinekomponent sastava on&oje seL L Qobrpdhomogu QDUL X WRBVQDSLWN:
stavke moraju imati znastve @RWYUyYyHQH L XWHPHOMHQH WYUGQMH 5R

ORUH L S®RYXHQL XGDR QR Wihave Qéhrane s obzirom da su
visokovrijedanizvor nutrijenata poput ugljikohidratamineralg te bioaktivnih tvari Prema
preporukama i smjernicam@avjetsle zdravstveer organizacie (WHO) dnevno je potrebno
konzumrati PLQLPDOQR J YRR § RRWBhdtEja dWiH iYamirnica u danu

(& , SDN X VYMHWVNRM SRSXODFLML ]JDELOMH&HQ MH
VH SRYH]XMH V LQFLGHQFLMDPD UL]LNDN Y RIEL]OQ RLUWDX R\ |
PRAGDQRJ XGDUD %XVXDu .RYD®HRVYUKHY L VXU 9RUH L
NRQ]XPLUD X VYMHAHP REOLNX QR X XEU]DQRP ALYRWQRP
SURL]YRGLPD RG YRUD L SRYUUD NRML EL RVLP QXWULWLYQ
brzu i pUDNWLPQX NRQ]JXPDFLMX VWRJD MH X RYMRJhEDWHJIRI
napitak.Smoothienapitak VH QDMpH&iUH SULUHYyXMH SRVWXSFLPD EU]R
homogenizacije otombinaciie VY MHAL K S O RRRR XuisbroRtjieDse dodatnamdaju
WHN X(DVWR M raddNDK ndli@kR VI R GULMHWOR P Qibjske] dliDlafR aH ELW
MH QDMjpbdH RIHDADV WL S O RaGé&aklerizlal suls R OGX\@khiddv2{siiencipm
i homogend utgksture (Teleszko i sur., 2014). ZboVYH XpHVWDOLMH QHWROHU

7
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SRMDYX DOHUJLMD LOL QRYLK WUHQGRYD X YHJHWDULMDC
QHPOLMHpQLK QmdbtRi@apidivialURadiBmXi Ochulor., 2020).

Smatra se da zbog tehnologije proizvodnjedkb VY X VLURYLQX SUHUDYXMH
nusproizvoda,smoothie QDSLFL LPDMX YHUOX QXWULWLYQX ELRORA&N
XVSRUHGEL VD NODVLpQLP VRNRYLPD RG YRUD L SRYUUD
XWY Uy HQ Bmawtie ngdixi imaju poztivhu ulogu u prehrani zbog potencijalnog
]JGUDYVWYHQRJ EHQHILWD WH GD UHGRYQRP NRQ]JXPDFLMR
SRYUUD SRVHELFH X PODYLP @GNREeQduBe, 20LX)ELjEhinP D 6 X Q
kombiniranjema H O WWHUQ/IVKD YR UD L $RWIOQNMH Q Bstd@hihBotkX Tirbe
seSULPMHULFH QHNL PRaGD PDQMH SRaAHOMQL RNXVL L LOL
SULKYDWOMLYH VHQ]JRUVNH NDNYRUH S5LEHLUR L VXU
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Tablica 1| su prikazare neke formulacijesmoothie QDSLWDND NRUL&AWHQLK

znanstvenim ispitivanjima.

Interes zasmoothienapike SRMDYLR VH QHSRVUHGQR SR L]XPX HO
VX JERJ L]YHGEH L FLMHQH XEU]R SRVWDOUWY 8§ UL P WDXS DPUH.
izumio je i patentiraw SAD-u 1922. godine SPoplawski,s time da su sesmoothienapicina
WUALaAWX SRWHWLTLL pHW L ULULR [GH/@B WEODNMDLOMHEOHQGDQH Fl
QDUDQpPH L GUXJLK WDMQL®LVDMNFOMRIYNAD VWORPNRL) \DXO XIPVD I M L
SUR&O0ORJ VW RGUsEmMdtHengdtci mogli konzumirati i kupiti Wuicebarovimai
WUJRYLQDPD AJ]GUDYRP KUDQRP2® D RG JRGLQH QMLKR
cijeli svijet. Posebnu popODUQRVW RG JRG L Q HmoathiY@IVMSXL WY pAV)
YULMHGQRVW VX QD WUALAWX SRQDMSULMH SUHSR]QDOL Yt

lakosmoothieQDSLWFL MRa QLVX SRVWDOL GLR VOXAaEHQH YD
Uniji odnosi na sokove ML SURL]YRGH R Gsmo&tliidhapi@io gpfasd sthitdard
]JGUDYLK SUHKUDPEHQLK QDYLND AaLURNLK VNXSLQD SRWUR:
cillano odabiru napitak za svoje individualne potrebe (Annonymuszlfog razloga je
proizvodnp smoothienapitakau svijetu u stalnom poastu Unazad nekoliko godinto je
segmentindustrijekoji pokazlje QDMYHUX VWRSX UDVWD QielJaxPRmaDOQRM
sur., 2016).
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Tablica 1. Pregled formulacija smoothienapitaka QD ED]L Y R U D zhar§®enitht D
LVWUDALYDQMLPD

9RUHSRYUUH % VDGUADM OOLMHpPQD NRPSRQHQWI Referenca

6RN RG QDUDQpH 59

Jabuka 15 Nieva i sur

Mrkva 15 - (2022) ’

List repe 6

Stabljika repe 5

Banana 40 Ribeiro i sur

Jagoda 40 - 2020 "

PalmaEuterpeedulis 20

1DUDQpD 59

Jabuka 15 Fernandez i sur.,

Mrkva 15 i 2019a

Repa 11

Jabuka 20

I\/!rkya 20 Citrusnipektin- 20 % Hurtado i sur.,

Tikvica 20 Sol-0,1 % 2019

Bundeva 15 '

Poriluk 5

1 D U Difagpoda 40

Jabuka=ODWQL GHOLAaH| 16

Barmang cU Q R J UkRpnaH 10 - Hurtado i sur.,

Ribiz, crveni 7 2016

G U R aljijelo 5

Limun 2

1DUDQpD 50

Eiﬁgja 122 Obrano mlijeko- 10 % g‘gfgis I sur.,

Mrkva 13

1DUDQpD 50

Bﬁﬁ;‘]a 122 Sojino miijeko 10 % ’ggldg? sur.,

Mrkva 13

Limun 1,7

5DMpLFD 33

Zelena paprika 17 Morska 1 - 1,7 %

Celer 8,5 Maslinovo ulje- 0,8 % Barba i sur., 2010

Krastavac 4 Voda tostatak do 100 %

Luk 4

Mrkva 4

aoOMLYD 31

7UHAQMD 26 Di Cagno i sur

%LMHOR JURAYH 20 Aloe vera 10 % "
) 2011

Kupina 5

5DMpLFD 8

Kivi 40

%LMHOR JURAyH 20 Di Cagno i sur

Papaja 15 Aloe vera 10 % 2011 "

asSLQDW 8

.RPRUDbD 7

10
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6XNODGQR WUHQLGRHN { R DReUMirBHDENd® industrije je staviti na
WUALAWH NRNRHJYRGR W U Ri@abiaD QR RAELLWDWIQ VP LOLY®HREUD Y+
oblicima YRUD LOL SoRdghivérmproizéddi su daleko boljalternativau usporedbi sa
GRVDG QDMpHAUH) BNRMYXPAWR @WRPVWXSQLP MhwRQW¥dh@aLRQDOQ
ED]L SRYYRDpbduOsbkoYD L AaHOLUDQLK SURL]JYRGD NRML VX N
postupkom pasterizacije ili sterilizacijosljedice visokih temperatura ! * WLMHNRP
obrade Q DM p H@gegdtivah X WMHFDM QD VHQ]RUVND RE LdGoWeéhiaMD WH
sokova ili smothieja % XUVDUO .RYDpHYLO L VXU Iz tog razlsgx@IM ¥ H G L
industrijski problem u proizvodnjsmoothienapitaka odnosi se nzadU a D Y @i@inlHe
kvalitetenakon same obrade, te kvalitesabilnosttW LM HN R PV iX @ZoGdeady 6v/Q M D
proizvodi zbog svog kemijskog sastav&ky UOR ODNR SRGORAQL ]DJDVYHC(
mikroorganizama, tepotencijalnojenzimskoj aktivaciiNRMD PRaH XksidadjyRY DW L
kvareng (Hurtado i sur., 2019).

2.3.Bioaktivni potencijal smoothienapitaka

SmoothieQDSLFL VX L]JYRU @aLURNRJ VSHNWUD ELRDNWLYC
prisutni u sirovinama od kojih su pripremljeni ili da su dodani kao funkarenabhmjene
Bioaktivni spojevi predstavljaju produkt sekundarnog biljnog metabolizma te imsgn ja
WHUDSHXWVNL SRWHQFLMDO 3ROLIHQROQL VSRMHYL L NDU
L SRYUUX NRMH VH RGQRVH QD OMXGV N Rsu]@aurbstidiovi¢i 6L Q JK
biokemijskih promjenado kojih dolazi za vrijemerenjaili GR]UL M H Y (Rdpevzd i $uR U D
2020) Biljke polifenolesintetizirajuza vrijemesvojeg priro