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CITOKHUBUYI TA BIOJIOI'TYHO AKTUBHI ITIOKA3HUKHU
AKOCTI CYBJIMOBAHUX IIVIOAIB I AT'L

10.10. BIHHKOBCBKA, xannuaar c-r. Hayk

P.I. TPUHUK, acmipaHT

IuctutyT cagiBuuurea HAAH Vipainu, 03027, Kuis-27, Byn. Canosa, 23, e-mail:
yuliyavintskovskaya@gmail.com

Y ecmammi npeocmasneno nimepamypnuii ananiz pe3ynbmamis eueuenHs 6naugy cyoi-
MAayitiHo20 CYWIHHA NI00060I ma sA2iOHOT NPOOYKYIT Ha cnodicugui ma OionoeiuHo YiHHi
NOKA3HUKY X AKOCMI. [{emanbHo posensaHymo mexuonoiynull npoyec rioghinizayii, ma
emanu 3 AKUX 60Ha ckaaoacmucsl. 11i0 vac meopemuynozco euguenns 6naugy cyonimayii
Ha AKicms NPOOYKYIi 6CIMAHO61EHO HEOOHO3HAUHICIb OaHUX, WO CHPUSE NOOATLUIOMY
OinbUL 0eMATLHOMY BUBUEHHIO, 6DAXOBYIOUU COPIMOBI MA NO200HT YUHHUKU.

KnrouoBi cnoBa: cybmimarist (srioginizanis), mioaw, sitamin C, THTPOBaHi KHCIIO-
TH, LyKpH, TOMi(EHONbHI peYOBUHH, aHTOLIaHH.

IMTocranoBka npobiemu. ITnoxu Ta SAroaM € HYTPIEHTHOLIHHUM IIPOLYKTOM,
BKJIMBHM JDKEPEJIOM BiTaMiHIB, MiHEpaiB, XapuOBUX BOJIOKOH, MOTi()eHOIB, Ka-
poTrHOINIB ToIIO. [lepeBarkHy 1X OUIBIIICTH JIFOMHA CIIOKUBAE B CE30H BHUPOIILY-
BaHHS, TIPOTE BiH € JOCHTH KOPOTKMM. ToMy repe]] BHpOOHNKaMH Ta MepepoOHIKa-
MH TUTOZIOBOI 1 SITITHOT IPOIYKIIiT CTOITh 3aBJaHHS MOLTYKY CIIOCO0IB MmicIs30upatb-
HO1 TOpoOKH, AKi CIIPSMOBaHI Ha OTPUMAaHHS HATYPalIbHOI, TO)KUBHOT Ta HACHYEHOT
610JI0rYHO AKTUBHUMH PEIOBHHAMH MPOIYKIIT.

Baxnupe Miciie B Xap4oBiif IPOMHUCIOBOCTI 3aiiMalOTh MIPOLECH CYIIiHHS.
BoHHM NigBUINYIOTh BiTHOCHY KOHIIEHTPAIil0 HYTPI€HTHOLIHHHUX CKJIAJTOBHUX
MPOAYKIII, TOJOBXKYIOTh TEPMiH 11 30epiraHHs Ta MiHIMI3yIOTh BUTPATH Ha Ma-
KyBaHHs, 00poOKy i TpaHcnopryBaHHs [1-3]. Haliyacrime 3aCTOCOBYIOTH TaKi
CIIOCOOM CYLIiHHA SK: TpaguliiiHe, i BaKyyMOM, OCMOTHYHE 3HEBOJAHECHHS,
niodinizamis a Takox pi3Hi X kom6OiHauii. CyIIeHi MIoan MOXyTh JIErKo 30epi-
raTucs NPOTSITrOM TPUBAJIOIO Yacy, a BAKOPUCTAHHS 1X LITICHUMU Ta Y BUIJISAL
(PYKTOBUX MOPOIIKIB, SIK (PYyHKIIOHATBHUX IHIPENICHTIB y JecepTax, Xapdo-
BHUX KOHIICHTpaTaX, MI€THUYHUX N00aBKax, dasx [4-7] poOUTH iX MINPOKOBKU-
BAaHUMH Ta 3aTpeOyBaHUMU.
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Huni Ha npoTuBary 3BUYaifHIM TPAIHIIIHIM CIIocO00aM CYIIHHSI, KOTpi He 3aBK/I1
30epiraroTh HUTICHICTh POIYKTY, 30KpeMa HOro CEHCOpHI Ta CIIOKHBYI LIHHOCTI, 3aCTO-
COBYIOTH Cy4acHy TEXHOJOTIIO Jiodinizamii, KoTpa yrnoBUIbHIOE (pepMEHTATHBHI PeaKLii
MOTeMHIHHSI IPOYKLi Ta 30epirae il TOBapHi Ta CHIOKMBYI MOKA3HUKH SIKOCTI [6-9].

JlioginizoBana (cyOnimariiina) cymika - Iie mpolec BUAaJICHHs BOIU 3HEBO-
HEHHsIM, 4epe3 cyOniMamiio 11 B JIij, 3aBIsSKH [[bOMY IIPH3YIHHSIETHCS PO3BUTOK
MIKpPOOpPTaHi3MiB Ta HPOTOBKYETHCS TEPMIH MPUAATHOCTI XapU4OBHX HMPOIYKTIB
[10]. ITpu 3amopokyBaHHI HebaKaHi 3MiHHU BIACTHBOCTEH MPOAYKTY MiHIMAalbHi,
a IIPU CYIIiHHI Yy BaKyyMi CTPYKTYypa, CKJIaJ 1 HO)KHBHI PEYOBHHU XapuOBHUX MPO-
JOYKTIB 30epiraroTbCsi B OUIBIIII Mipi, HIX MPU BUKOPUCTAHHI 1HIIUX METOIIB I1e-
pepo6xu [11]. 3a3Buyaii qaHMit METO PEKOMEHIYEThCS JUISl CYIIiHHS TPOIYKTIB,
IO MICTATh TEPMOYYTIMBI aHTHOKCHJIAHTHI KOMIIOHEHTH, TaKi sSK ackopOiHOBa
KHCIIOTa Ta (PeHONBHI pedoBHHH [12-15].

TexHoNOTIYHMH TIporiec CyOmiMaIii CKITaTaeThes 3 NEKUTBKOX €TaliB, AKi Mpo-
BOIATHCA B MEBHIH iTKiil MOC/IiZOBHOCTI:

e  [ligroroBka npoayKIii — mioau abo srofu COpTyIOTh 3a CTAHOM CTHIVIOCTI, Ka-
JOPYIOTH 32 PO3MIPOM i MHUFOTh B ITPOTOYHIN BOJII IO MOBHOTO BHIAJICHHS BCiX
3a0pyaHeHs. [Ticast MUTTS BOIy 3 TOBEPXHI IUTOAIB 1 AT1/] BUAAISIOTE 001yBaH-
HSIM HOBITPsIM 200 cTikaHHAM. [171011 MaiHY Ta 0)KWHH HE MUIOTB.

e  3aMOpOXYBaHHS — IiITOTOBAaHI IJIOMM BKJIAJAIOTh HA PEIITKH 3 HEpPiKaBitOuOl
cTaii B OIMH a00 /1Ba IapH 1 3aMOPOXKYIOTh B MOPO3MIIBHUX KaMepax MpH TeM-
nieparypi Bix -25...-30 °C no nocsirnensst engorenHol temneparypu -18 “C. s
LIJIMX TUIOZIB BapTO 3aCTOCOBYBATH IIBHIKE 3aMOPOXKYBAaHHSI, L€ JIO3BOJISIE CTBO-
pHUTH APIOHOKPUCTAIYHY CTPYKTYpPY JBOY B TKAHHHAX, 1 THM CaMUM IMOTIEPEIUTH
py¥HHyBaHHS KIITHH. Take 3aMOpOKyBAaHHS € ONTHMAIBHUM JULSI COKOBHTOI MaJIH-
HU, CYHUIIl, O)KUHA. [110M 1HIMX STITHUX KYIBTYP, SIKi MAIOTh IIUTHHY IKIPOYKY
(cMoponiHa YopHA, )KUMOJIOCTh T0Ty0a, YOPHUIIA BHCOKOPOCHA), Kpalie MPOKo-
JIF0BATH 200 PO3pizaTH, JaHa TEXHOIOTIYHA MPOLIEAYpa CIpHsiE 30epEKEeHHIO LiTic-
HOCTI OTpUMaHMX cyOrimariB. Jyist pikuX MPOIyKTiB, TAKKX SIK TUIOOBE ITFOPE i
CiK, MOXXHa 3aCTOCOBYBATH SIK IIIBUJIKE, TaK 1 IIOBLUIbHE 3aMOPOKYBAHHSL.

e  CyOmimMyBaHHS — L€ POIEC YTBOPEHHS Mapu 0e3M0CepeHbO i3 TBepAol (asu,
SIKHI CYyTTEBO BiAPI3HAETHCS BiJI MPOIIeCy MapOyTBOPEHHHS 13 piaKoi. B mepimo-
My BHITIQJIKy TIpolec cyOnimanii J601y pO3IIsAIAETHCS SIK TPSIMHUNA MIEpexia OK-
PeMHUX MOJISKYJI 1 HaBiTh YaCTOK PEYOBHHH i3 TBEPAOIO CTaHy Oe3M0CepeIHbO
B nap. Bci Monekynu i 4acTku B MOBEPXHEBOMY Ilapi 1MOB’si3aHi O/IHA 3 OHOIO
€Heprielo, ska eKBiBaJICHTHA TeIUIOTi cyOimaii. Taki MoleKyIn MaloTh OfHa-
KOBY BIpPOTiZHICTB IIEPEXOY 13 TBEPJOTO CTaHy B I1ap.

MexaHi3Mm aerigparamii cyOniManiiiHOT CylIKH Toisirae B cyomimarii 3 ¢a3u
KpHUCTaNiB JIboAY (EPBUHHE CYIIIHHS), 0 HE MPU3BOJUTH 10 MOIIKOMKEHHS KIIi-
TUH 4epe3 KaniisipHy cuiny. I[lix gac a3u mepBUHHOTO CYIIiHHS THCK 3HHKYEThCS
(o xinpKOX Miibap), i 10 MaTepiany MOAAETHCS AOCTATHBO TEIJIa, 00 BO/A IMiTHs-
nacsi. Ha nouarkoBiii cTazii cynriHHs BUapoByeThest 10 95 % Boau. Y wiit dasi Trck
KOHTPOJIIOETHCS 3aCTOCYBAHHSIM YaCTKOBO BaKyyMy.

JU71st IEPBHHHOTO CYILIIHHS PEKOMEH/IY€ThCSl BUKOHAHHS TAKHX YMOB:

- TOBIIMHA IIapy MPOAYKIii MOBUHHA OyTH MiHIMAIBHOIO;
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- mapuiadbHUH THCK BOAM Mae OyTH SKOMOTa HIXKYE MO0 MiATpUMYyBaTu
TEeMIepaTypy TPOXM HIDKYE TaK 3BaHOI TEMIEpaTypH Kojarncy abo HaWHMKYOl
€BTEKTHYHOT TEMIIepaTypH.

ITic1st NepBUHHOTO CYIIHHS MPOIYKT Moke Mictutd 5-30 % Bomm. Lle 38’s13ana Boza.
Bona Morke OyTH ripaTHOr, BHYTPIIIHEOKTITHHHO 200 a7copOooBaHoro. LIfo Bomy MokHa
BHJIJTUTH [IIIXOM HarpiBaHHs B YMOBaX BaKyyMy, sIK Ipasmio, pu 15-40 °C npubmmsHo
1/3 gacy (BTOpHHHA CYIIIKa), III0 BUKOPUCTOBYETHCS TSI IEPBUHHOTO CyIIHHS [16].

OTxe, mporiec iogimizarii BigOyBaeTbCs HACTYIIHUM YHHOM: y CyOIiMarop 3a-
KJIaJJa€ThCS 3aMOPOYKEeHa MPOIYKILisl, OTIM BOHA OXOJOMKYyeThes 10 -30 °C, 3 mo-
JAIBIINM 3HIDKCHHSAM TEMIIEPATYpPH, HICJIsl LbOTO 33 JONOMOIOK0 BaKyyMy BilKady-
€ThCs1 OBITPsL. [TicIst 3HMKEHHS THCKY B KaMepi IIOYMHAE TTOCTYIIOBO ITi/IBUIIYBaTHCh
Temneparypa. Jlig BunapoByeThcs, a mapa, o yTBopuiiacs BifkadyeTscs. Komu Bei
KPHUCTAJIH JILOJY 3 IIPOYKTIB BHIIAPYIOTHCS, TEXHOJIOTTIHHHN IIPOIeC 3aKiHIEeHHUIT.

3aneKHO B MPOAYKTY 1 MOTYKHOCTI OONaTHAHHS U MpoIecy Jiodimizarii

HeoOxinHo Big 20 1o 50 rogus.

e [lakyBauHs mpoAykTy. [0TOBHI CyOIiMOBAaHMI MPOAYKT MiUIAra€e iHCHIEKIT
Bpy4Hy a00 Ha COPTYBaJIbHIH JIiHIi, TPU bOMY BUAAJISIOTH HEBUCOXJII 1 Miro-
pini mroau. Yepes BUCOKY TirpOCKOMIYHICTH CyOIiMOBAaHHX IUIOMIB Ta SITiT BU-
BaHTaKEHHS 1X 13 cyOniMaropa, COpTyBaHHS i MaKyBaHHS IOBUHHI IIPOXOJIUTH B
CreniaTbHOMY MPUMIIIEHHI, JIe T ATPUMYETHCS BiIHOCHA BOJIOTICTh TTOBITPS Ha
pieai 30 %, a Temneparypa 20-25 °C. ¥V Bumaaxy HEMOXXIMBOCTI TEPMiHOBOTO
COPTYBaHHs Ta MaKyBaHHsS BUKOPHUCTOBYIOTh MPOMIXKHI Fe€pMETHYHI €MKOCTI,
OCHAIIeHI PEYOBHHOIO Y1 MTPUJIAJIOM, 1[0 BiJJKa4ye MOBITPs, 3 METOIO 30epiran-
Hs cyOnmiMoBaHMX MpoAyKTiB. Haituacrime, 1uist 30epiranss cyOiimMariB, BUKO-
PHCTOBYIOTH YITAKOBKH IOJIMEPHOTO ITOXOMKEHHS, 3 ITiJKJIa[KAMI BHTOTOBJIC-
HUMH 3 amoMiHieBoi ¢onbru. [lepeBaroro BUKOPUCTaHHS MOTIMEPHOI IITIBKH
€ BiIMIHHI €KCIUTyaTaliifHi BIACTUBOCTI, MaJeHbKa Bara, BUCOKUH TMOKa3HUK
MilHOCTI 1 HeBenuKa 1iHa. Tapy i3 MPO30pHX IUIBOK, SIKi HE MICTATH (OJIBTY,
MO)KHa BUKOPHUCTOBYBATH JIMIIIE [UTsl HEAOBrOTpHBAIIOTO 30epiranns. HaitOinpim
3aCTOCOBAHMM 1 SIKICHIM METOJIOM BiJKa4yBaHHS KHCHIO € (DI3UYHMI BIUIMB
IIIIXOM BaKyyMyBaHHSI ynakoBku. CoproBaHy, po3dacoBaHy Ta yrakoBaHy
MIPOYKIIiFO 30€piraroTh y TEMHOMY, CYXOMY Ta TETUIOMY TPUMIIICHHI.
3riHO aHAMI3Y JiTepaTypHUX JLKepe, cyOmimMariiiHa Cynika Mae BIUIUB Ha CIIO-

KUBYI Ta G10JIOTIYHO LIHHI TOKA3HUKM SIKOCTI IIOAIB 1 ATif.

Bitamin C BBa)Ka€ThCsl BAKJIUBUM 1HACKCOM XapuyOBOi SIKOCTI MPOIYKTIB Yepe3
HOro HM3BbKY CTAOLIBHICTH IiJ Yac TepMiyHOI 00polOku [17]. 36epexenHs ackopbi-
HOBOI KHCJIOTH 3aJICKUTh BiJ THITy HepepoOKH, XIMIYHOTO CKJIaxy, MOP(OJIOTriqHOT
CTPYKTYpH, COPTOBUX 0coOnmuBocTei Tomo [4, 18]. Psx HaykoBIIB 3a3HAaYarOTh, 10
mics30MpanbHi IPOLECH, B TOMY YHCHI 1 Pi3HI BUIM CYIIIHHS IUIOAIB, HETAaTHBHO
BIUIMBAIOTh Ha iX XiMIYHHMH CKiIaj, 30kpeMa Ha BMicT Bitaminy C, momieHouiB ta
X aHTHOKCHIAHTHY akTHBHICTH [19-27]. Jlocminuuk Alejandro Reyes BCTaHOBUB,
110 3MeHIIeHHs BitaMminy C y mporieci cyOiniMyBaHHST YOPHUIII BUCOKOPOCIIOi COPTY
Highbush Duke ctanoBmno 81-118 mr/100 r cyxoi macu [28]. Taxi x pe3ynsraTu Oymu
OTpUMaHi 1 9iTIHCHKUMH HayKOBILIMU, SIKi 3a3Ha4YaJIH IO Y TUIOAaX CyOITiMOBaHOT 4Op-
HUIII BMICT aCKOpOiIHOBOI KHCIIOTH iICTOTHO 3HH)KYBABCS TIOPIBHSHO 13 CBLXKHMU [29].
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3BOPOTHY AYMKY, MO0 cyOnmimamiiiHoro cymniHHS, Mae U.A. Fischer. Bin
CTBEPIUKYE, 110 JaHUH CrI0ci0 € OHUM 3 HalKpaluX Ta HaleeKTUBHILINX 1151 3He-
BogHEHHS npoxaykuii [14]. M. Jovanovic BBaxae, mo mio¢inizamis J03BOJSE MaK-
CHUMaJIbHO 30epertH (GiToXiMiuHiI PEUOBHHH Ta iX OI0JIOTiUHY HIHHICTh Y QPYKTOBHX
Ta oBoueBHX mnopomuikax [30]. Munir Ahmed, mocUIarOYNUCh HA 1€ TOCIIIKCHHS,
MIATBEP/DKYE, 0 CyOITiMaliio MOXKHA 3aCTOCYBATH JUIsl MAKCHMAJIBHOTO 30€peKeH-
Hs1 O10akTHBHHX cnoiyk [32]. Okpim Toro y mporeci cyOniMyBaHHS IUIOAH 1 SITORU
3aIMIIAOTHCS JIETKUMH 1 XpycTKuME BogHouac [31, 33-36].

TToJIbCHKUMHU TOCITIJTHUKAMH BCTAHOBJICHO, 1[0 Y TTOPOIIKaX, BUTOTOBICHUX
i3 cyOniMOBaHHX IUIOIB YOPHOT CMOPOIMHH, 30epekeHHs BMicTy Bitaminy C, mo-
PIBHSIHO 31 CBIXKMMHU sirofiamu, Oyio Ha piBHi 79,5 % [18]. i HaykoBLi 1oBeH,
mo BmicT Bitaminy C y miodinizoBaHNX HOpomIKax CyHHII OyB yumie Ha 14 %
HIDKYUM, HIXK y CBIKUX (pykrax [5]. TBepKeHHS IIpo BHCOKHH BiJICOTOK 30epe-
JKCHHS aCKOpOIHOBOT KHCIIOTH Yy CyOIIMOBaHHX III0IaX TaKOXK MiATBepawitn Dario
Donno, Fernandes F.A.N., Rupasinghe H.V.,, Hawlader M.N.4 [15, 37, 38, 39].
3okpema, Dillwyn Stephen [40] BcTanoBus, 1o wioau tamapium (Cyphomandra
betacea), sIKi KyJIbTHBYIOThCS B KUTbKOX paiioHax 3aximuux i Cxigaux [ar B IH-
Ii1, BUCYIIIEHI B yMoBax Jio¢inizanii, Maji Kpally aHTHOKCHAAHTHY aKTHBHICTB,
Oimpmmii BMicT BiTamiHy C, HiX y 3pa3kax, BUCYIICHHX Ha COHII abo B madi.
Norshahida Mohamad Shofian BinMiTuB, 10 y 710} iTi30BaHUX TUIONAX T’ STH TPO-
mivyHUX QpyKTiB: KapamOonu (Averrhoa carambola L.), manro ( Mangifera indica
L.), nanaiii (Carica papaya L.), myckycuoi auni (Cucumis melo L.) i xaByHy
(Citruluss lanatus (Thunb.) KigbKiCTh aCKOPOIHOBOI KHUCIOTH MO 3MiHIOBAIACs
T10 BiJTHONICHHIO JI0 BMICTy y cBiXHUX [41].

Psi kaHAICKKIX HAYKOBIIIB 3a3HAYIIIH, 110 CYOMMAIHHII METOJT CYIIiHHS JIOTIOMIT
3Ha4HO 30epertu C-BiTaMiHHICTB SOMYYHUX CHEKIB 13 IomiB copTy Penmximid, HiX mpu
CYILIHHI Ha TIOBITpi Ta y cymmibHii madi [43, 44]. Tak #oro KiTbKICTb y CBUKHX S0Tyd-
HHX CKMOOYKaX BHILEBKa3aHOTO copty craHosmia 112,43+0,18 mr/100 r cyxoi mMacu, a y
cyomnimoBanux npu temreparypi 20 °C npotsirom 24 rox. — 110,91+4,41 mr/100 r cyxoi
macw, ipu 50 °C mpotsirom 24 rox. — 53,19+2,56 mr/100 T cyxoi Macu [43].

TuTpoBaHi OpraHiYHI KHCIOTH Pa3oM 3 KJIITKOBHHOIO CHHEPIeTHYHO MiITpH-
MYIOTh TPaBHY CHCTEMY JIFOJMHH B 3/I0POBOMY CTaHi, BOHH IMiJBUILUTH 61010CTYyII-
HICTh MIiHEpaJbHUX EIIEMEHTIB, TaKHUX, K 3ami30 Ta Kaubuiid [45]. CrabinpHiCTH
BMICTY TUTPOBaHHX KHCJIOT y IUIOJOBIH MPOAYKIi, Ik CTBEpIKYIOTh Pellegrini N.
Ta Serafini M., MOXe OPYILIYBAaTHCS PI3HUMH CIIoco0aMu Micisi30upabHol 10poo-
KH, TIepepoOKH Ta 30epiraHHs, HE3BaXKAIOUM Ha 1X BHCOKY CTaOUIBHICTH y MOpIB-
HSHHI 13 IHIIUMH CHOJyKaMHU Ta mirMeHtamu [46]. Dario Donno B mpoueci cBoix
JOCTIDKEHb MiATBEPIUB Pe3yJbTaTh, OTPUMAaHI iHIIMMHU BUCHUMH. BiH CTBEpIKYE,
10 cyomiMoBaHi s16myka coptiB [onmen enimec Ta Kamena mMicTaTh 3Ha4HO O11b1TY
KUIBKICTh OpraHiYHUX KHUCIOT (BUHHA 1 0TyYHa) HOPIBHSHO 13 CBDKMMHU IJI0JaMHU
[15]. ITpo Te, 110 mporiec cyOIiMyBaHHS CIIpHsi€ 30LTBIICHHIO HE JIUIIE THTPOBAHUX
KHCJIOT, a ¥ iHIIUX CIHOJYK, MOBIIOMIISUTH TaKi TOCHITHUKY, K Dario Donno, Joshi
A., Rupasinghe H., Scheuermann E. [15, 44, 47]. 3okpema, BOHI BCTAaHOBIIIH, IIIO
cyOniMOBaHi S0y4YHI CHEKH MaJIi BUIIUI BMICT IyKpiB HiX cBxkI Ttoau [ 15], cxoxi
pe3yNIbTaTH OTPUMAIH KaHA/IChKi TOCIIIHUKH 10 copTy sf0myk Penxmid [44].
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Pesynbraru mocnimkens BIUHMBY Jtio¢inizamii Ha 3MiHy MOMi(EHOIEHOTO KOMII-
JIeKcy Ta O10aKTHBHOCTI IUIOAIB JOCHUTH cymnepewinBi. Tak, MOCTITHUKH Ha YOI
Scheuermann E. noBenu, m1o BMIicT (EHOIIB 1 aHTHOKCUIAHTHA aKTHBHICTB AT Myp-
it (Ugni molinae Turcz) B ipoueci cyOnimyBanHst 30itbinyerbest [47]. Hesnauni
3MIHH BiJMiuaiy y siOMyqHHX CHeKax i3 copty Penkmi — BMiCT 3aranbHuX (eHOIB
y CBDKHMX IUIOfiax OyB TPOXHM MEHIIMM HDK y cyOniMoBanux [44]. Taki HayKoBIi, 5K
Kaya, Skrovankova S., Degirmencioglu N. nociianm, o CyIiHas (PYKTIB i ac
BUPOOHHUIITBA 3aKyCOK CYTTEBO HE 3MIHIOE X SIKICHUN MOMieHONbHIIA podink [42,
48, 49], a came, BUpOOHMYMII TIpoIIeC HE BIIMBAE HA piBeHb (raBaHoiniB [48]. [Ipu
[[bOMY AHTHOKCH/AQHTHA aKTHUBHICTh HE 3a3HA€ 3HAYHOIO BIUMBY Jiodimizawii [15].
@dakT 301IbIICHHS MOJI(QEHOIBHOTO KOMIUIEKCY y CyONiMOBaHHMX SrofiaXx HYOPHHMII
JIOBIB aMEPUKAHChKHI AOCHIMHUK Esteban I. Hum BiqMideHO, 10 KiTBKICTh momige-
HOJIB y CBDKUX sirofax cranoBmia 361,0 mr/100 1, Toxi, sk y cyOniMoBaHUX ix Oyi1o
508,2 mr/100 1, a anTorianiB — 114,59 ta 308,1 mr/100 r Bignosiguo [50].

[Hmmi maui, cymepeunyBi BUILE HABEICHHM, Y TIPOLIECI CBOTX JOCHIDKEHb OTPUMAITH
nociinauku  Paes J., Dotta R. Bonu BctaHOBIIIH (hakT 3MEHIIECHHs! ()eHOIBHUX CIIONYK
y CyOiMOBaHKX MOPOIIIKAX YOPHHIII, MOPIBHSHO i3 CBKUMH SITOIAMH. AJie 11e 3MEHIIICH-
Hst OyI10 HEe3HAYHUM B MOPIBHSHHI 31 3MEHIIIGHHS IPX KOHBEKTHBHIH Ta PO3MITIOBAIBHII
cymi, i cranoBmwio 85 Ha mporusary 18 % npu siogimizarii. 3HMKEHHS PIBHS BMICTY
AHTOIIIaHIB Y YOPHHMIII Ticyst cyOnmiMyBaHHs [S1], a Takok y Tiofax s0myHi Ta romki [15]
JIOCTIIHAKH TIOSICHIOIOTH ICTPAJIAIIIIO IJAHUX PEYOBHH CIPHYMHEHY TEPMOOOPOOKOIO.

BucHoBku. TeopeTHYHUM ONpAIIOBAHHAM JJAHUX HAYKOBHX POOIT GaraTbox Jo-
CJTITHHUKIB 110 BIUIUBY CyONIMyBaHHSI Ha 30€pe)KEeHHs CIIOKHUBYMX 1 010aKTHBHHUX I10-
Ka3HWKIB SIKOCTI IUIOJIB Ta SIriJ Oy/I0 BHSBICHO HEOXHO3HAYHICTh OTPUMAHHX JaHHX.
30KpeMa, Taki JOCHITHHKY, K Jovanovic M., Munir Ahmed, Sadowska A., Swiderski
F., Dario Donno, Rupasinghe H.V., Fernandes F.A.N., Hawlader M.N.A. noBomsits ipo
MO3UTUBHHUI BIUIUB CyONiMyBaHHS Ha 30epeskeHHs C-BiTaMiHHOCTI, TOTi()eHOTEHOTO
KOMIUICKCY, aHTHOKCHJIAHTHOI aKTUBHOCTI, a TaKOX CIIOXMBYMX CKJIQJIOBUX ILIOZIB.
[HIIi HAayKOBIIi, HAa POTHBATY 1M, IOBOAATH (haKT HETAaTUBHOTO BILIMBY JAHOTO CIIOCOOY
nepepoOsIeHHs Ha 010aKTUBHICTh Ta TIOXKHUBHICTh CyOnimariB. He3Baxkaroun Ha HEOTHO-
3HAYHICTh OTPUMAHUX JJAHNX, OUTBIIICTH aBTOPIB HATOJIOLIYIOTh HA COPTOBHX OCOOIH-
BOCTSAX PI3HUX KyJBTyp. ToMy, HUHI aKTyaJbHUM 1 JONIUTBHAM € IUTaHHS BU3HAYCHHS
COPTIB IJIOAOBO-STIIHUX KYIBTYP, TUIOAM SKUX MPH TePMidHii 00po0iIi, 110 € OCHOBOIO
nporiecy CyOsiMyBaHHs, HE BTpadaroTh a00 MaKCHMAJILHO 30epiraroTh CBOIO (hiTOAKTHB-
HICTB, CIIO)KUBYY L[IHHICTh, & TAKOYK CEHCOPHI 1 TOBApHI IIOKa3HHUKH SIKOCTI.

Cnucok eukopucmanoi 1imepamypu

1. Ratti C., Araya-Farias M. Advances in Food Dehydration. In Dehydration of
Foods. CRC Press: Boca Raton. FL. USA, 2009. 468 p.

2. Dandamrongrak R., Young G., Mason R. Evaluation of various pre-treatments for
the dehydration of banana and selection of suitable drying models. Journal of Food
Engineering. 2002. V. 55 (2). P. 139-146. DOI: 10.1016/S0260-8774(02)00028-6.

3. Effects of drying methods on the nutritional aspects, flavor, and processing
properties of Chinese chestnuts / Zhang L. et al. Journal of Food Science and
Technology. 2018. V. 55. P. 3391-3398. DOI: 10.1007/s13197-018-3227-6.

166



10.

11.

12.

13.

14.

15.

16.

17.

18.

Comparison of quality and microstructure of chokeberry powders prepared by
different drying methods, including innovative fluidised bed jet milling and dry-
ing / Sadowska A., Swiderski F., Rakowska R., Hallmann E. Food Science and
Biotechnology. 2019. V. 28. P. 1073-1081. DOI: 10.1007/s10068-019-00556-1.
Sadowska A., Swiderski F., Hallmann E. Bioactive, physicochemical and sensory prop-
erties as well as microstructure of organic strawberry powders obtained by various dry-
ing methods. Applied Sciences. 2020. V. 10. P. 4706. DOL: 10.3390/app10144706.
Effect of thermal and non thermal processing technologies on the bioactive content of
exotic fruits and their products: Review of recent advances / Rawson A. et al. Food Re-
search International. 2011 V. 44. P. 1875-1887. DOI: 10.1016/j.foodres.2011.02.053.
Shahidi F., Tan Z. Raisins: Processing, phytochemicals, and health bene-
fits. Dried Fruits. 2013. P. 372-392. DOI: 10.1002/9781118464663.ch20.
Alasalvar C., Shahidi F. Dried Fruits: Phytochemicals and Health Effects. NJ :
Wiley-Blackwell. Hoboken, 2013. 508 p. DOI:10.1002/9781118464663
Alasalvar C., Shahidi F. Composition, phytochemicals, and beneficial health
effects of dried fruits: An overview. In Dried Fruits: Phytochemicals and
Health Effects. NJ : Wiley-Blackwell: Hoboken, 2013. P. 1-19. https://doi.
org/10.1002/9781118464663.chl.

Turan A. Effect of drying methods on nut quality of hazelnuts (Corylus avel-
lana L.). Journal of Food Science and Technology. 2018. V. 55. P. 4554-4565.
DOI: 10.1007/s13197-018-3391-8.

[Honoserkuit B.I. CybnuManoHHas CyIIKa MUIIEBBIX IPOAYKTOB PACTUTEINb-
HOTO npoucxoxeHus. Mockaa, 1975. 329 c.

Marques L.G., Prado M.M., Freire J.T. Rehydration characteristics of freeze-
dried tropical fruits. Journal of Food Science and Technology. 2009. V. 42. Ne
7. P.1232-1237. DOI: 10.1016/j.1wt.2009.02.012.

Ratti C. Hot air and freeze-drying of high-value foods: a review. Journal of food
Engineering. 2001.V. 49.1s. 4. P. 311-319. DOI: 10.1016/S0260-8774(00)00228-4.
Fischer U. A., Carle R., Kammerer D. R. Identification and quantification of
phenolic compounds from pomegranate (Punica granatum L.) peel, mesocarp,
aril and differently produced juices by HPLC-DAD-ESI/MSn. Food Chemis-
try. 2011. V. 127. Ne. 2. P. 807-821. DOI: 10.1016/j.foodchem.2010.12.156.
Traditional and unconventional dried fruit snacks as a source of health-pro-
moting compounds / Donno Dario et al. Antioxidants. 2019. V.8(9). P. 396.
DOI: 10.3390/antiox8090396.

Okechukwu Jon-nwakalo. Food Security in Nigeria: Freeze Drying. Seminar
Food Science, 2014. 22 p. URL: https://www.academia.edu/9078355/Food
Security in Nigeria Freeze Drying (mara 3Bepuenns: 30.05.2022)

Di Scala K. C., Crapiste G. H. Drying kinetics and qualitychanges during dry-
ing of red pepper. Food Science and Technology Lebensmittel-Wissenschaft
und Technologie. 2008. 41(5). P. 789-795. DOI: 10.1016/j.1wt.2007.06.007.
Properties and microstructure of blackcurrant powders prepared using a new
method of fluidized-bed jet milling and drying versus other drying methods
/ Sadowska A. et al. CyTA-Journal of Food. 2019. V. 17. P. 439-446. DOI:
10.1080/19476337.2019.1596985.

167



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

168

Pérez-Gregorio M.R., Garcia-Falcon M.S., Simal-Gandara J. Flavonoids chang-
es in fresh-cutonions during storage in different packaging systems. Food Chem-
istry. 2011. V. 124. P. 652-658. DOI: 10.1016/J.FOODCHEM.2010.06.090.
Influence of alcoholic fermentation process on antioxidant activity and pheno-
lic levels frommulberries (Morus nigra L.) / Pérez-Gregorio M.R. et al. LIWT-
Food Science and Technology. 2011. V. 44. P. 1793-1801. DOI: 10.1016/].
Iwt.2011.03.007.

Changes in antioxidant flavonoids during freeze-drying of red anions and sub-
sequent storage / Pérez-Gregorio M.R. et al. Food Control. 2011. V. 22. P.
1108-1113. DOI: 10.1016/j.foodcont.2011.01.006.

Changes of antioxidant activity and total phenolic compounds during storage
of selected fruits / Patthamakanokporn O., Prapasri P., Anadi N., Prapaisri P.S.
Journal of Food Composition and Analysis. 2008. V. 21. P. 241-248. DOIL:
10.1016/j.jfca.2007.10.002.

Effect of curing and cooking on flavonols and anthocyanins in traditional va-
rieties of onion bulbs / Rodrigues A.S., Pérez-Gregorio M.R., Garcia-Falcon
M.S., Simal-Gandara J. Food Research International .2009. V. 42. P. 1331-
1336. DOI: 10.1016/J.FOODRES.2009.04.005.

Comparison of hot air-drying and freeze-drying on the physicochemical proper-
ties and antioxidant activities of pumpkin (Cucurbita moschata Duch.) flours /
QueF.,Mao L., Fang X., Wu T. International Journal of Food Science and Tech-
nology. 2008. V. 43. P. 1195-1201. DOI: 10.1111/j.1365-2621.2007.01590.x.
Effect of convective and vacuum—microwave drying on the bioactive com-
pounds, color, and antioxidant capacity of sour cherries. A. Wojdylo, A. Figiel,
K. Lech, P. Nowicka, J. Oszmianski . Food Bioprocess Technology. 2013. V.
7. P. 829-841. DOI: 10.1007/s11947-013-1130-8.

Wojdylo A., Figiel A., Oszmianski J. Effect of drying methods with the applica-
tion of vacuum microwaves on the bioactive compounds, color, and antioxidant
activity of strawberry fruits. Journal of Agriculture and Food Chemistry. 2009.
V. 57.P.1337-1343. DOI: 10.1021/j£802507;.

Sumczynski D., Mlcek J., Jurikova T., Sochor J. Bioactive compounds and
antioxidant activity in different types of berries / Skrovankova S. et al. Inter-
national journal of Molecular Sciences. 2015. V. 16. P. 24673-24706. DOI:
10.3390/ijms161024673.

Effect of operating conditions in freeze-drying on the nutritional properties of
blueberries / Reyes Alejandro et al. International Journal of Food Sciences and
nutrition. 2011.V. 62. P. 303-306. DOI: 10.3109/09637486.2010.534078.
Effect of air temperature on drying kinetics, vitamin C, antioxidant activity,
total phenolic content, non-enzymatic browning and firmness of blueberries
variety O’Neil / Lopez J. et al. Food and Bioprocess Technology.2010. V. 3. P.
772-777. DOI: 10.1007/s11947-009-0306-8.

Bioactivity and sensory properties of probiotic yogurt fortified with apple pom-
ace flour / Jovanovic M. et al. Foods. 2020. V. 9. Ne 6. P. 763.

Effect of drying on the bioactive compounds, antioxidant, antibacterial and an-
tityrosinase activities of pomegranate peel / Mphahlele R. R., Fawole O. A.,



32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Makunga N. P., Opara U. L. BMC Complementary and Alternative Medicine.
2016. V. 16. Ne 1. P. 143. DOI: 10.1186/312906-016-1132-y.

Effect of freeze-drying on apple pomace and pomegranate peel powders used
as a source of bioactive ingredients for the development of functional yogurt
/ Munir Ahmed et al. Journal of Food Quality. 2022. Article ID 3327401. 9 p.
DOI: 10.1155/2022/3327401.

Lyophilization/Freeze Drying - An Review / Nireesha G.R. et al. International
Journal of Novel Trends in Pharmaceutical Sciences. 2013. 3(4). P. 87-98.
Effects of drying and grinding in production of fruit and vegetable powders: A
review / Karam M.C. et al. Journal of Food Engineering. 2016. V. 188. P. 32-
49. DOI: 10.1016/j.jfoodeng.2016.05.001.

Bruttini R., Liapis A. I. Freeze Drying. Handbook of Industrial Drying. CRC
Press, 2007. 1276 p.

Samaticha J., Wojdylo A. The influence of different the drying methods on chem-
ical composition and antioxidant activity in chokeberries. LWT - Food Science
and Technology. 2016. V. 66. P. 484-489. DOI: 10.1016/j.1wt.2015.10.073.
Drying of exotic tropical fruits: a comprehensive review / Fernandes F.A.N.,
Rodrigues S., Law C.L., Mujumdar A.S. Food Bioprocess Technology. 2011.
V. 4.P. 163-185. DOI: 10.1007/s11947-010-0323-7.

Rupasinghe H.V., Joshi A.P. Phytochemicals and health benefits of dried apple
snacks. Dried Fruits: Phytochemicals and Health Effects. NJ : Wiley-Black-
well. Hoboken, 2013. P. 211-225. DOI: 10.1002/9781118464663.ch11

Drying of guava and papaya: Impact of different drying methods / Hawlader
M.N.A., Perera C.O., Tian M., Yeo K.L. Drying Technology. 2006. V. 24. P.
77-87. DOI: 10.1080/07373930500538725.

Impact of drying methods on the quality of bioactive components in tree to-
mato (Cyphomandra betacae) / Dillwyn Stephen, Kulastic Jassy Antony, Prag-
alyaashree Maripillai Munusamy, Tiroutchelvame Deivanayagame. Trends in
Sciences. 2022. V. 19. Ne 2. P. 2060. DOI: 10.48048/ti5.2022.2060.

Effect of freeze-drying on the antioxidant compounds and antioxidant activity of
selected tropical fruits / Norshahida Mohamad Shofian et al. International jour-
nal of Molecular Sciences.2011. V. 7. P. 678-4692. DOI: 10.3390/ijms12074678.
Bioactive compounds and antioxidant activity in different types of berries
/ Skrovankova S. et al. International journal of Molecular Sciences. 2015.
V. 16. P. 24673-24706. DOI: 10.3390/ijms161024673.

Joshi A., Rupasinghe H., Khanizadeh S. Impact of drying processes on bioac-
tive phenolics, vitamin C and antioxidant capacity of red-fleshed apple slic-
es. Journal of food processsng and preservation. 2011. V. 35, Is. 4. P. 453-
457.DOI: 10.1111/j.1745-4549.2010.00487 .x.

Joshi A., Rupasinghe H., Pitts N. Comparison of nonfried apple snacks with
commercially available fried snacks. Food science and technology internation-
al. 2011. V. 17, Is. 3. P.249-255. DOI: 10.1177/1082013210382337.

Effect of tartaric acid and dietary fibre from sun-dried raisins on colonic function
and on bile acid and volatile fatty acid excretion in healthy adults / Spiller G.A. et al.
British journal of nutrition. 2003. V. 90. P. 803-807. DOI: 10.1079/BJN2003966.

169



46. Total antioxidant capacity of spices, dried fruits, nuts, pulses, cereals and sweets con-
sumed in Italy assessed by three different in vitro assays / Pellegrini N. et al. Molecular
nutrition food research. 2006. V. 50. P. 1030-1038. DOI: 10.1002/mnf:200600067.

47. Evolution of aroma compounds of murtilla fruits (Ugni Molinae Turcz) during
storage / Scheuermann E. et al. Journal of the science of food and agriculture.
2008. V. 88. P. 485-492. DOI: 10.1002/JSFA.3111.

48. Influence of hot air drying on phenolic compounds and antioxidant capacity of
blueberry (Vaccinium myrtillus) fruit and leaf/ Degirmencioglu N., Giirbiiz O.,
Karatepe G.E., Irkin R. Journal of applied botany and food quality. 2017. V.
90. P.115-125. DOI: 10.5073/JABFQ.2017.090.014.

49. Kaya A., Aydin O., Kolayl: S. Effect of different drying conditions on the vitamin
C (ascorbic acid) content of Hayward kiwifruits (Actinidia deliciosa Planch). Food
Bioproduct Processing. 2010. V. 88. P. 165-173. DOI: 10.1016/j.tbp.2008.12.001.

50. Improving nutritional value of dried blueberries (Vaccinium corymbosum L.)
combining microwave-vacuum, hot-air drying and freeze drying technologies /
Esteban 1. Mej‘1a-Meza et al. International journal of food engineering. 2008.
V. 4,1s. 6. P. 34. DOI:10.2202/1556-3758.1364.

51. Extraction of phenolic compounds and anthocyanins from blueberry (Vaccini-
um myrtillus L.) residues using supercritical CO2 and pressurized liquids / Paes
J., Dotta R., Barbero G.F., Martinez J. Journal of supercritical fluids. 2014.
V. 95. P. 8-16. DOI:10.1016/j.supflu.2014.07.025.

CONSUMER AND BIOLOGICALLY ACTIVE QUALITY
INDICATORS OF SUBLIMATED FRUITS AND BERRIES

Yu.Yu. VINTSKOVSKA, PhD

R.I. HRYNYK, Post Graduate Student

Institute of Horticulture, NAAS of Ukraine, 03027, Kyiv-27, str. Sadova, 23,
e-mail: yuliyavintskovskaya@gmail.com

The article shows the effect of freeze-drying on consumer and biologically valuable indi-
cators of product quality. An important place in the food industry is occupied by drying
processes, one of them is sublimation, which is recommended for products containing
heat-sensitive antioxidant components such as ascorbic acid and phenolic substances.
The article describes in detail the technological process of lyophilization and the stag-
es of which it consists, namely: product preparation, freezing, sublimation, which is
divided into primary and secondary drying, and packaging of the dried product.
During the theoretical study of the question of the influence of sublimation on the
quality of products, the ambiguity of the data was established, which contributes to
further, more detailed study, taking into account varietal and weather factors. For
example, a number of scientists Pérez-Gregorio, Robles-Sanchez R.M., Pattham-
akanokporn O., Pérez-Gregorio M.R., Pérez-Gregorio M.R., Rodrigues A.S., Que
F, Mao L., Wojdylo A., Figiel A., Wojdylo A., Figiel A., Skrovankova S., Sumczynski
D., Wojdyto A., Figiel A. note that post-harvest processes, including various types of
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Sfruit drying, negatively affect their chemical composition, in particular, the content
of vitamin C, polyphenols and their antioxidant activity. The claim of a high percent-
age of ascorbic acid retention in freeze-dried fruits was confirmed by Dario Donno,
Rupasinghe H.V., Fernandes F.A.N., Hawlader M.N.A.

Studies on the effect of lyophilization on changes in the polyphenolic complex and
bioactivity of fruits are quite controversial. Researchers Scheuermann E. et all
proved that phenolic content and antioxidant activity increased during sublimation,
while Kaya, Skrovankova S., Degirmencioglu N. reported that drying fruits during
the production of snacks does not significantly change their qualitative polyphenolic
profile. The fact of an increase in the polyphenolic complex in freeze-dried blueber-
ries was proven by the American researcher Esteban I. Other data contradicting
the above data were obtained in the course of their research by researchers Paes J.,
Dotta R., who note that lyophilization reduces the amount of phenolic compounds.
Key words: sublimation (liophilization), fruits, vitamin C, sugars, titrated acids,
polyphenolic substances, anthocyanins.
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MICJISI3BUPAJTIBHA OBPOBKA SABJYK IIPEITAPATOM SMART
FRESH PROTABS TA 11 BIUIUB HA IIIVIBHICTDb TA ETHJIEH-
AKTHUBHICTb

B.B. JIEYC, kanaunar c.-r. HayK
JepxaBHuit GiotexHonoriunmii yHiBepentet, 61002, M. XapkiB, Byl. AITIEBCHKUX, 44,
e-mail: vitaliyleus79@gmail.com

B pesynvmami docnioocens 006edeno 0oyinbHicms 00pooKu AOIYK nicis 30upanHs
npenapamom Smart Fresh ProTabs, wo 3ab6esneuye cymmeey pisHuyio wjiibHoCmi
M AKYWY na00ié 00pooaeHux niodié NOPIGHAHO 3 KOHMPOIbHUMU 3DASKAMU NICIA
cmpec-mecmy, 30epicaiouu ix npomseom 10 0i6 npu memnepamypi 18-23 °C. Pe-
yrbmamamu 00CaiodNceb 6CMAHOBNICHO 3HAUHE CHOBIIbHEHHS GUOLNEeHHS emuieHy
006pobnenux nnoodie aonyui npenapamom Smart Fresh ProTabs, wo 3a6e3neyye 36e-
pediceniis Konbopy naoois, ix moeapnozo euenady, cnogiibHIOE 003PI6AHH ma cma-
DINHA, a MaKoxtc 8Mpamu WinbHOCMi M aKyua.

KurwuoBi ciioBa: Smart Fresh ProTab, 1-MeTHUIIMKIONPOIIEH, 30epiranHs, si0nyka,
Ticis30upanbHa 00poOKa, MIIIBHICTE IUIO/IB, €THICH-aKTHBHICTh

[ocTanoBka nmpodaeMu. 30BHIHIA BUMIAL 1 cMak TuioniB s0myHi (Malus
domestica Borkh.) — ronoBHi 03HaKH, 1110 BU3HAYAIOTh MOMUT Ha MPOAYKIIIO ca-
niBaunTBa [1]. CriokuBay, 3a3BMuail, Haja€e epeBary COKOBUTUM IUIOAAM, OIli-
HIOE iX CBIXKICTB, IIUIBHICT M SIKyIIy i apomar. SI0iryka, IiTbHICT SKUX MEHIIe
Canisrunurso. 2022. Bun. 77 © B.B. Jleyc, 2022

171




