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AxmyansHocms memul UCCICO06ANUA 3AKTIOUAENCS 8 MOM, YMO MOPCbl 602ambl
BUMAMUHAMU U MUKPOITEMEHMAMU HEOOXOOUMBIMU OJisl NPAGUILHO2O (DYHKYUOHUPOBAHUS
OCHOBHbIX JICUSHEHHO BAJICHBIX CUCHEM YET06EUeCKO20 OPLAHUIMA, NOOOEPIHCAHUS UMMY-
Humema u xopoute2o camouyscmeiis. Ho 60 epems nacmepuszayuu npoucxoosuyeii npu 6vi-
cokux memnepamypax cooepoicanue eumamuna C u Opy2ux MUKpodJieMenmos 6 Mopce 3Ha-
YUMENLHO CHUICAENCSl, YMO YMEHbUIAem NUIeEYI0 YeHHOCHb OAHHO2O0 NPOOYKMA U €20
nonesnvie ceoticmea. B cmamve npeonodicer cnocod nacmepuzayil KOHYEHmMpamos Mopca
KIIOKGEHHO20 U YePHOCMOPOOUHOBO20 MOPCA 3 CHEN CHUJICEHUSI MEMNEPAnypsl HAZPesd,
scieocmesue npUMeHenUs 6030YUIHO20 2eHEPAMOPA YIbMpa3EyKa.

Lenvio uccneoosanust s16158emcst NOOOOP MOUHOCHIU BO30YUIHO2O 2€HEPAMOPA
VALMPA3EYKA U 6peMeHU 0OPadOMKU UCXOOHO20 KOHYeHMPAma, NO360AAI0UeEH MAKCU-
MAIbHO COXpaHumy ucxoonoe cooepoicanue sumamuna C. /s npoeedenust sxcnepu-
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MeHmMA CO30aHA AAOOPAMOPHAS YCMAHOBKA, OCHOBHBIM J1€EMeHMOM KOMOPOIil A61Aemcs
2eHePamop YbmpaseyKoGuIX GOJIH, KOMOPbIli NOMEWAaemcs 6 00padamviéaemulii Huo-
Kuit npooykm. B xo0e uccnedosanuii onpeoeneHsl OCHOGHbIE (DU3UKO-XUMUYECKUE NOKA-
3ameiu KOHYeHMpamos Mopca 00 U nocie ux oopadomxu yrempaseykom. Ilpumenenue
B030YVULHORO 2eHEPAMOPA YIbMPA3BYKA NO36018EM YMEHbUIUMb MENI0B0e 8030€UCMEie
HA JHCUOKUTI NUUYEBOT NPOOYKM U KAK clledcmeue noswicums coxpannocms eumamuna C,
VBeUYUG NPU SMOM NUYEBYI0 yyenHocms mopca. Ha ocnosanuu nonyvennvix oanHuix
000CHOBAH 6bIO0P MOUHOCIU U3NYYEHUS YIbMPA3GYKOBO20 2eHepamopa «Boana-My
015 NONYYEHUSI CLIPbS C HAUNYYUIUM KAYECMBEHHBIM U KOJIUYECMBEHHBIM COCMABOM,
VIYYUEHHBIMU  OP2AHONENMUYECKUMU nOKazameaavy. Ilpumenenue ynvmpassyka 6
MEXHON02UYECKOM Npoyecce NPOU3800CMEA MOPCA MAKJHCE NO36OISEM YEEUYUMb CPOK
XpaHeHusi MaxKo2o npooykma.

Kirouegwie cirosa: ynompazeyx, oopabomra nuiygesvix HCUuOKOCcmeil, KOHYeH-
mpam mopca, nacmepusayus, coxpanenue eumamuna C, ygenuuenue Cpoka XpaneHis,
VIyYuieHie OpeanoIenmu4eckux noKasamenet, pecypcocoepe2aruas mexHoa02us.
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The relevance of the research topic is that fruit infusions are rich in vitamins
and trace elements necessary for the proper functioning of vital systems of the human
body, maintaining immunity and well-being. But during pasteurization that occurs at
high temperatures, the content of vitamin C and other trace elements in fruit infusions is
significantly reduced, which diminishes the nutritional value of this product and its ben-
eficial properties.

The article proposes a method for pasteurization of cranberry and blackcurrant
Juice firuit infusions concentrates by lowering the heating temperature due to the use of an
air ultrasound generator. The aim of the study is to select the power of the air ultrasound
generator and the processing time of the original concentrate, which allows to preserve the
original content of vitamin C to the maximum. A laboratory setup has been created for the
experiment, the main element of which is an ultrasonic wave generator that fits into the
processed liquid product. In the course of the research the main physical and chemical pa-
rameters of fruit infusion concentrates have been determined before and after their treat-
ment with ultrasound. The use of an air ultrasound generator allows to reduce the thermal
effect on a liquid food product and, as a result, fo increase the safety of vitamin C, while
increasing the nutritional value of fruit infusion. On the basis of the data obtained, the
choice of the radiation power of the «Volna-My ultrasonic generator for the production of
raw materials with the best qualitative and quantitative composition, improved organolep-
tic characteristics has been substantiated. The use of ultrasound in the technological pro-
cess of fruit infusion production allows you to increase the shelf life of such a product.

Key words: ultrasound, processing of food liquids, fruit infusion concentrate,
pasteurization, preservation of vitamin C, increasing the shelf life, improving organo-
leptic characteristics, resource-saving technology.

For citation: Ivanova M.A., Demchenko V.A., Tambulatova E.V., Kravchenko
N. The effect of ultrasound waves on the qualitative indicators of fruit infusion concen-
trate // Novye tehnologii (Majkop). 2019. Iss. 1(47). P. 69-77. (In Russ., English ab-
stract). DOIL: 10.24411/2072-0920-2019-10107

B xauecTtBe CbIpbs AJIA TIPOU3BOACTBA MOPCa UCIOJB3YIOT HHOI[OBO-;IFOI[HBIP'I KOH-
LeHTpar. TeXHOJOTHYeCK i MPOLIECC U3TOTOBJICHHS MOPCa BKIIIOYAET B Ce0s Psill ATATIOB:

® OYHCTKA;

e MexaHWuecKas nepepaboTka IIo0B W/ SITON,

e dunbTpauus;
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® CMEIIMBAHUE C KOHLEHTPUPOBAHHBIM COKOM M/MJIH SKCTPAKTOM IUIOIOB W/WIIN
ATOM, HA TaHHOW CTaanu AOOABISIOT MOACIACTUTEND U MTOAKUCIHTENb;

e TepmoobpadoTtka mpu Temneparype 80-85°C;

® OXJIAXKIEHHE.

TemmnepaTypa macrepusanuy 1 MOCIEAYIOMEro TOPsSYero po3nBa SBISIETCS J10-
BOJIbHO BBICOKOH IJ1s1 0OpabOTKM 3aMOPOKEHHBIX SITO/ M MOJyYEHHOrO COKa U3 HATY-
paNbHBIX ATOJ, TAK KaK B HATYPAJIbHOM ATOIE COAEPIKUTCS BECh KOMIUIEKC BEIIECTB B
uX ecTecTBeHHOM Bue. [Ipu BRICOKOI TemmnepaTypHOi 00paboTke 3a4acTy0 MPOUCX O-
IWT pa3pylleHHe BUTAMUHOB, H3MEHEHHE BKyCa, [[BETA U 3araxa npoaykra. B kauectse
aNbTEPHATHBBI BBICOKOW TeMIlepaType MacTepU3aldy Mbl MpeJlaraéM COUeTaHHe Tep-
MooOpaboTku npu Temmeparype He Bbime 60°C 1 yapTpa3ByKOBOTO U3JIYUEHHS B MPO-
1ecce MpOM3BOACTBA MOPCA.

B numeBoii mpOMBIIIIIEHHOCTH YIBTPa3BYK MPUMEHSIIOT I CTEPHIN3ALMH, 13-
crepuzaunu 1 aes3nH(ekunn npoayktos. Iloxg Bo3aeicTBUEM yIbTpa3ByKa yIaeTcsl Mo-
JYYUTh THILEBbIE MPOIYKTHI C BBICOKMMH (PU3NKO-XUMHUYECKUMH IOKA3aTeIsIMH, WH-
TEHCU()HULUPOBATH HEKOTOPbIE TEXHOJOTHMUYECKHE ONMEPAaLi U CO3JaTh HOBBIE PECypPCO-
cOeperaroiye TEXHOJIOTHH B MUIIEBON oTpaciu. [2]

[IpuMmeHeHmne ynbTpa3ByKa B MPOLECCE TUCTIEPTHPOBAHUS PACTUTEIBHOTO ChIPbSI
IUISL TIOCJIEAYIOIIEro MPUMEHEHHsI B MPOU3BOACTBE HANMUTKOB HA HATYPAJIbHOM CBIPHE
MOKA3aJI0 3HAYUTEIBHOE YIYUIIEHHE OPraHONIEeITHIECKUX MToKa3aTeneil. [4]

B mpouecce ynbTpasBykoBoit o0paboTki HaOMOAAETCS] MPOLIECC KABUTALMH, MPU
KOTOPOM IIPOHCXOIUT MOBBIIICHHE TEMIIEPATYPbI JKUIKOCTH, YIIy4IIAeTCs TPOHULIAEMOCTD
MEKKJIETOUHBIX CTPYKTYp, YBEJIUUHBAETCS CKOPOCTb TEIUIO- M MacCONepeHoca. YIbTpa-
3BYK MOJKET UMETh JINOO IECTPYKTUBHOE, JIMOO KOHCTPYKTHBHOE BO3ZIEHCTBHE HA KJIETKU B
3aBUCHMOCTH OT MCIIOJIb30BAHHBIX MapaMeTPOB YIIBTPa3ByKoBoil o0padotku. [1, 5]

[IpoaHanu3upoBaB CBOWMCTBA YJIBTPA3BYKOBOI'O H3IYYEHHS, MOXKHO IPEIIOJO-
JKHTb, YTO COYETAHUE YJIBTPA3BYKOBOTO M3JIYUEHHUS C TEPMUIECKON 00paboTKOMH OKaKeT
MOJIOXKUTEIPHOE BJIMSIHAE HA COXPaHEHHE BAKHBIX MHUKPO3JIEMEHTOB, BUTAMHHOB, CO-
AepKaLINXCsl B HATYPAJIBHON SIrozie, KOTOPbIE MOTYT OBITh MOABEPKEHBI Pa3pPyLICHUIO
npu TepMudeckoil obpaborke npu temneparype 80-85°C. Mcnonp3oBaHue yiabTpa3By-
KOBOT'O M3JTYYEHHs B TIPOLIECCE POU3BOJACTBA MOPCA SIBISIETCS MMPOU3BOACTBEHHON TEX-
HOJIOTHEH, TMO3BOJBIOLIEH YJIYUYIIUTh TOKA3aTeId SKOJIOTHUECKOH Oe30MacHOCTH, a
TAKXKe MMPOU3BOACTBEHHYIO 3P PEKTUBHOCTb.

Ha 06aze ¢akynprera «IInmeBbix OMOTEXHOJIOTHI U MHXKEHEPUN» OblIa CO3aHa
nmadopaTopHasi YCTAaHOBKA MO HUCCIIETOBAHHIO BJIMSHUS YIIBTPA3BYKOBBIX KOJNEOaHUN Ha
Ka4eCTBEHHBIE [TOKA3aTeNI! MOPCOB (PUCYHOK 1).

YcTaHoBKa BKJIIOYAaeT B ceOs: eMKOCTh aisi oOpalaTbeiBaeMON >KUAKOCTH (4),
npubOp yNpaBiIeHUs YIbTPA3BYKOBBIM I'eHEpaTopoM no mecty (1, 2), ynbTpa3ByKOBOH
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reHepatop (3). Ucnonezyemoe m3meputenbHoe 00OpYIOBAaHUE. MOPTATUBHBIA 3JIEK-
TpouHbIl pH Metp (5), m3meputens temmnepatypsl (6), cekyHmomep (7), BECHl 3JEK-
TpoHHBIE (8).

3
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t, cek
2
T°C + - 7
. ] r=q 5 T °
4/ :t s Y [ - n

Puc. 1. Jlabopamopuas ycmanoexa 0as yismpaseyko6ot o0pabomxy KOHYeHMpPAamos Mopea

B xaudecTBe reHepaTopa yibTpa3ByKa ObLI B3AT YJIBTPAa3BYKOBOW TEXHOJOTHYE-
ckuii anmnapart cepuu «Bonmna-M» [3], Ha3HaueHHEe KOTOPOro BbICOKOMHTEHCHBHAs Ka-
BUTALIMOHHAS YJIBTPa3BYKOBass 00padoTKa *KUIKUX U KUIKOAUCIEPCHBIX CPeA B MPO-
TSDKEHHBIX TEXHOJIOTHUECKUX 00BEMax MaJloro IUaMeTpa MPHU NMOBBILEHHOH TeMIepa-
Type obpabdaTpiBaeMOii Cpesbl.

Llenbro SKCHEPUMEHTAIBHOIO UCCIIEIOBAHUS SIBIISJIOCh ONPENEIEeHNE ONTUMAN b-
HOM MOIIHOCTH YJBTPa3BYKOBOIO BO3AEHCTBUA HA KOHLEHTPAT MOpPCA, IMPHU KOTOPOM
yJAacTcs MOHU3UTh TEMIIEpaTypy MacTepu3aluy U MOJYYUThb MNPOAYKT C BBICOKMMHU Op-
TaHOJIENTHYECKUMH U (PH3UKO-XMMUYECKIMH MTOKA3aTEISIMH.

Jnst npoBeneHust 3KCIEePUMEHTa HCIONb30BaIM FOTOBBI KOHLIEHTPAT Mopca C
npeanpusitusi, B cootTHomeHuu 80 % sironbl k 20 % Bomel oT obmero odbema, KIIFOK-
BEHHBIH U U3 YepHOI cMopoanHbl. beumn oroOpanbl mpoObl B KOJHYECTBE 8 MTYK KaX-
noro Buna, odvemom mo 110 mui, HadaapHAs TeMmrepaTypa KOHIIEHTpaTa Mopca COCTa-
Buna +9°C.

Konnentpar mopca oOpabarbiBany INMpHU Pa3iIMYHBIX MOIIHOCTSX T€HEpaTopa
ynbTpa3BykoBbix BosH 500 BA, 600 BA u 800 BA, B TeueHue 4 MUHYT, perucTpupyst
U3MEHEeHUs1 TeMreparypbl u kKuciaotHocTd. [locne o6paboTku yacTe mpod Oblia mome-
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€Ha B €EMKOCTHU U OCTaBJICHA IpPU KOMHATHOHU TEMIICPATYPE AJIA OTCIC)KHUBAHUA TIPO-
niecca ruiecHeBeHus. [lonyueHHble pe3ynbTaThl BHOCHIIN B TaOMUIE! 1 1 2.

Tabmma 1 - Usmenennst GU3NKO-XUMUYECKHIX TTOKa3aTeNel KOHIIEHTpaTa
MOpca KIFOKBEHHOTO, B 3aBUCHMOCTHU OT CTETIEHU 00PabOTKH yJIbTPa3BYKOM,
B MPOLIECCE XPAHEHUS

MormmHOoCTBE Temneparypa o JlHu 10 nosiBieHUs
i pH mpu 30°C
V3B, BA HarpeBa, C IUIECEHU
3-uii IeHb, MIECEHb
be3 oOpabotku 9 2,4 .
O BCEeH MOBEPXHOCTHU
500 37 59 11-b1i1 feHb, €AUHUYHBIS
’ BKPAILJICHUS [LJIECEHU
600 59 23 15-b1i1 feHb, €AUHUYHBIC
’ BKPAILJICHUS [LJIECEHU
800 68 21 9-bIii AEeHb, EAUMHUYHBIC
’ BKPAIUICHUS TJIECEHH

Tabnuua 2 - U3smeHneHne (U3NKO-XUMHUYECKUX MTOKa3aTeNell KOHIIEHTpaTa
MOpCa CMOPOIMHOBOTO, B 3aBUCUMOCTH OT CTETIEHH 00pabOTKHU yIbTPa3BYKOM,
B IIPOLIECCE XPAHEHUs

héngHoBib T::;:E:nga pH mpu 30°C JleHb nosiBjIeHUs MJIECEHU
be3 obpaboTku 9 2.5 3-uit H?Hb’ fiecetb

MO BCEU MOBEPXHOCTH

500 53 23 S-bIil I€Hb, EAUHUYHBIE
BKpAaIJIEHUs [JIECEHU

600 55 24 7-0i1 feHb, EAUHUYHBIC
BKpaIjIeHUs

800 69 24 S-bIil I€Hb, EAUHUYHBIE
BKpAaIJIEHUs [JIECEHU

Jnsa rpaduueckoro oToOpask€HUs] KaueCTBEHHBIX IIOKa3aTesiedl KOHLIEHTpaTa
Mopca A0 U TMOCHe yJIbTPa3ByKOBOW 0OpabOTKH 3KCHepTaMu U3 Yucia npodeccopcko-
IpernoaaBaTeIbckoro cocrana (akynbrera «IIumeBbx OMOTEXHONIOTUH M WHKXEHEPUI)
Yausepcurera UTMO 0Obta npoBeaeHa OpraHOJIENTHYECKAs! OLEHKA, Pe3yJIbTaThl KO-
TOPOH MOKa3aHbl HA PUCYHKE 2.

[Tsate ipob 3KCTpakTa KOHLIEHTPHUPOBAHHOTO MOpca, oauH Oe3 oOpadoTku, Tpu
00paboTaHHBIX MPH Pa3IMYHONH MOLIHOCTH IeHepaTopa yJIbTpa3ByKa M OAMH obpaser,
B3ATBIN C 3aBOJA MMOCJIE MPOMBILUIEHHON macTepu3anyy, Obutu cnanbl B @BY 3 «Llentp
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TUrHeHbl U snuneMuonorun B ropone Cankr-IlerepOypr anmst onpeneneHus HaJTUYUs

putamuna C.

TekcTypa

Uget
s M

(KOHCHCTEHLMA)

Janax

—é— Bes obpaboTrn
=500
Bryc
600
—— 800

Puc. 2. Homoepamma opeanonrenmuyeckux noKasamenei KOHyeHmpama mMopea

¢ YIbmpaseyrkoeoti obpabomroti u 6e3 Hee

Ha6opaToprIe HUCCICA0BAHNUSA ONPCACINIIN CICAYOIUEC TTOKA3aTEIN

Tabmuua 3 - PesynbTaTsl HccaenoBanus cogepkanns BuraMmuta C

B IIpo0ax KOHIIEHTpaTa Mopca

OnpenensieMbie PesynbpTatsl H/I Ha meToab!
NOKa3aTesu UCCJIEJOBAHUM UCCJIEIOBAHUM
1 2 3
Kona -18-22126-1-konuentpar mopca: Kioksa 0e3 o0padoTku:
Buramun C (8,48 + 1,35) mr/100 T M 04-07-2010
Kon -18-22126-2- konuentpat mopca: Kiaroksa S0:
Buramun C (7,25+ 1,16) mr/100 T M 04-07-2010
Kon -18-22126-3- konuentpat mopca: Kiroksa 60:
Buramun C (7,85+ 1,25) mr/100 T M 04-07-2010
Kon -18-22126-4- konuentpat mopca: Kiroksa 80:
Buramun C (7,20 1,15) mr/100 T M 04-07-2010

JICHHOH MACTepU3aluu:

Kona -18-22126-5- xonuentpar mopca: Knroksa 6e3 00padoTku, nocje npombIii-

Buramun C

(7,20 = 1,15) Mr/100 r

M 04-07-2010
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BBIBO/IbI

1. Haubonee onTumanpbHONW MOIIHOCTBIO IeHeparopa yibTpasByka «BomHa-M»
11 00pabOTKU KOHLIEHTPATOB Mopca siBisiercss 600 BA.

2. Temneparypa macTepu3alyy 3a CUET NMPUMEHEHHs yJIbTPa3ByKa CHIIKAETCS
1o 60°C, BpeMsi 00pabOTKU COCTABIISAET 4 MUHYTHI.

3. Conep:xanue ButamuHa C B MPOAYKTE MOCHE YIBTPa3BYKOBOM 00paboTku Ha 9 %
OoJbIIIE TIO CPABHEHHIO € MPOIYKTOM, MACTEPH30BAHHBIM 1O TPAAULIIOHHON TEXHOJIOTHH.

4. Cpok XpaHEHHs KOHIIEHTpaTa Mopca, oOpaOOTaHHOrO YJIBTPa3BYKOM NpHU
morHocTu 600 BA yBenuumBaercs: 10 7 CyTOK.

5. 3a cuer mpUMEHEeHHs YIbTPa3ByKa B MPOLECCE MACTEPU3ALNN KOHLIEHTPATOB
MOpCa YJIy4LIalOTCs OPraHOJENTHYECKUE MOKA3aTeNld, TAKHe KaK LIBET, BKYC, 3amax U
KOHCHCTEHIIUS.
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