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! FOxHO-Ypanbckuli 2ocydapcmeeHHbitl yHusepcumem, 2. YensabuHck, Poccust
% UcnbimamenbHas nabopamopusi Tecm-ITywuHo, Mockosckas obnacme, 2. [TywuHo
® CaHkm-lNemepbypackutli nonumexHuyeckull yHusepcumem lNempa Bernukozo,

2. Cankm-lemepbype, Poccusi

B cratbe paccMaTpuBaroTCs BO3MOXXHOCTH MUHUMU3ALUU MPOJOBOJIBCTBEHHBIX MOTEPh MpPHU
nepepaboTKe TAKOH KyIbTYpHhI, Kak s0JI0KH. JlaHHAs KyJIbTypa 3aHUMAET BEIyIIEe MECTO 110 00beMy
BO3/ICTbIBaHMS Kak B Poccuiickoii denepaiuu, Tak 1 B MUpe B 1ieioM. Ha ceroqHsmHui 1eHb 00b-
€MBI TIPOU3BOJICTBA S0JIOK AKTHBHO HAPAIIMBAIOTCS, YTO 00YCIOBIMBAET HEOOXOAMMOCTh Pa3BUTHS
JKOTEXHOJIOTHI B 00J1aCTH NepepabOTKU JAHHOTO BHJA CHIPbS U €0 OCHOBHBIX COCTABHBIX 3JICMCH-
TOB. B cTaThe mpeacTaBieHbl JaHHBIE 0 BO3MOXHBIM MOTEPSIM, BO3HUKAIOLIUM B TIpoIiecce Tpaau-
IIMOHHOTO MPOM3BOJICTBA SOIOYHOTO COKA M €ro KOHIEHTpaToB. [Ipu 3TOM mpuBeneHa CpaBHUTEIb-
Has XapaKTepUCTHKA 3HAYCHUH IMOKa3aTeliell KadecTBa (TUTpyeMash KHUCIOTHOCTh B IiepecueTe Ha
SOJIOUHYIO0 KHUCJIOTY, MaccoBas OJs OOLIeTo caxapa, MaccoBas MOJII MEeKTHHA W aHTHOKCHIAHTHAS
AKTUBHOCTH) OTICIBHBIX COCTABHBIX YaCTEeH MPEICTABICHHBIX 00pa3loB. Y CTAaHOBJICHO, YTO aHTH-
OKCHIAHTHAs aKTHBHOCTH UL coka (3,37 £ 0,25 mr Ax/ Mi) u noxydeHHoro xmbixa (0,23 + 0,15 mr
Ax/MIT) 13 Me30Kapmus (MSIKOTH) HECKOJIBKO HIDKE, YeM Y COOTBETCTBYIOUINX 00pa3IOB U3 OCTANb-
HBIX CTPYKTYPHBIX 3JIeMEHTOB 51050k (cok 4,47 + 0,20 mr Ax/ mu, xwmbIx 1,44 £ 0,15 mr Ax/ mi).
[IpoBenenHble HcCIeNOBAaHUS JJOKA3bIBAIOT BO3MOXKHOCTh HCIOJIB30BAHUS KMbIXa MOCJE Mpolecca
MPOHU3BOJICTBA SOJOYHOTO COKA U €r0 KOHIIEHTPATOB B KaYeCTBE MCTOYHHKA aHTUOKCHIAHTOB, MEK-
THHOBBEIX BEIECTB M IMIIEBBEIX BOJIOKOH. B KkauecTBe OJHOIO M3 METOAOB H3BJICUYCHUS TAHHBIX
CHIPHEBBIX MHTPENIUEHTOB B CTaThe MpEJJIaraeTcsl UCIIOJIb30BaHUE YIbTPa3BYKOBOTO BO3ICHCTBHUSL.
JIlaHHBIA TEXHOJOTMUYECKHN TPUEM TO3BOJISET MOBBICUTh AHTHOKCHJIAHTHYIO aKTUBHOCTH BOJHBIX
9KCTPaKTOB M3 JKMBIXa B 2—2,5 pa3a W COKPaTUTb CKOPOCTH SKCTPAKIUN OHOJOTHYECKH aKTHBHBIX
BECIIICCTB.

KnioueBsie c10Ba: IpoI0OBOIBCTBEHHBIE TOTEPH, SIKOTEXHOJIOTHH, ITUIIEBHIC MTPOIYKTHL, SIOTOKH.

BBe}]eHI/Ie IMUIICBBIX MHI'PEAUCHTOB U MUHUMH3AIHIO IIPO-

Ilo nanubiM IIpoAOBONBCTBEHHOM W CEllb-
CKOXO3HCTBeHHON opranuzaimuun  OO0benrHEeH-
Heix Hamuit (PAO) B cTpyKType MHPOBOH ILIO-
JIOBOJTYECKON OTpaciid 3HAYUTENbHAS JTOJIS TPU-
XOJUTCSI Ha TIPOM3BOJICTBO TaKOH KYJIBTYpPHI, KaK
siooku [7]. Ha cerogusimianii newp 51 ctpaHa B
MHpE YCIENIHO UX BBEIPAIUBACT M B CPEIHEM T10-
nmy4aeTt yposkaid 6osee 200 ThIC. TOHH B TOI.

JaHHast KynbTypa UMeeT 3HAaYUTeIhbHOE pa3-
HOOOpa3ue COPTOB W BHUJIOB, aKTHBHO BO3JEIHI-
BaeTcs Ha Tepputopun Poccuu, 9To 00yCIIOBIEHO
BO3MOXKHOCTBIO BBIPAIIMBAaHUS B Pa3IMYHBIX
KIIMMAaTHYECKUX YCJIOBHSAX. BcemmpHas morry-
JIIPHOCTH IUTO/IOB, BEI3BAHHASI MPOCTOTOM BO37Ie-
JIBIBAHUS, TPAHCHIOPTUPOBAHUS U XPAHEHUS CIIO-
COOCTBYeT HapallMBaHHIO 00HEMOB MPOU3BOJICT-
Ba, 9TO OOYCIIOBIMBACT AKTYIBHOCTH ITOMCKA
HOBBIX 3KOTEXHOJIOTUH TepepabOTKH KYIbTYpHI,
HalpaBJICHHOM Ha MAaKCUMAaJbHOE W3BICUCHUE

JIOBOJIbCTBEHHBIX 1TOTEPSH [ 1-5].

Ha cerogusmmauii 1eds kKak B Poccun, Tak u
B MUpPE OOJILIIMHCTBO MOJYYEHHOT0 YpoXKasl 1mo-
TpeOJsitoTes B BUJIE cBexXuX (Qpykros, a 25-30 %
nepepabaThIBalOTCS B TPOAYKTHI IepepaboTKH,
MpUYEM OCHOBHBIM MPOAYKTOM SIBIISIETCSI KOH-
HEeHTpaT s0o4yHoro coka (65 %) [4]. IIpu aTom
moclie OTXKMMa SIO0JIOYHOTO CoKa oOpaszyercs
0OJBIIIOE KOJMYECTBO IMOOOYHBIX TPOIYKTOB, a
MMEHHO XMbIXa, KOTOPBIA COCTaBIISIET MPUMEPHO
25 % ot Beca cBexux 100k [10].

B mocnemHue rompl psIOM aBTOPOB ObLI
OTHMCaH IMUPOKUH CIIEKTP MIPUMEHEHUS S0JI09HO-
T'0 KMBIXa:

— NJIs1 MPOU3BOACTBA KOPMOB KUBOTHBIX, U3~
BIIeUeHue nektuHa [11];

— JUTSL SKCTParupoOBaHUsT OMOIOTUISCKH aKTHB-
HBIX BelecTB [4, 12, 14] u noay4eHus: HOBBIX IPO-
JTYKTOB C BBICOKO# JI00aBJICHHON CTOMMOCTBIO;
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— JUIA TIONy4eHus (pepMeHTOB, OpraHudye-
CKHMX KHCIIOT M Ouotoruiusa [10, 11].

PasBuTHe BBIICyKa3aHHBIX HANpPAaBJICHUI B
MHPOBOM MacIiiTtabe mpuoOpero HauOONBITYIO
aKTyaJlbHOCTh B CBSI3H C BBEJICHUEM B JICHICTBHE B
crpanax EBpomeiickoro corosa [7, 8, 9] HOBBIX
Y’)K€CTOUEHHBIX JKOJIOTHYECKUX TPAaBHI yTHIIH-
3aIMH TIPOMBIIUIEHHBIX OTXO/OB, YTO TMOJIOKUIO
HAyauo pa3BUTHIO TEXHOJIOTWH MepepadOTKH Mo-
OOYHBIX MTPOIYKTOB IMPOU3BOJICTBA.

B nmocnennee Bpems aBTopamu [4, 6, 14, 16]
MOJUYEPKUBACTCSI, YTO TIOBTOPHOE MCIIOIB30BAHHE
arpoINpOMBIIIIIEHHBIX OTXOI0B U MOOOYHBIX MPO-
IYKTOB CTaJl0 3KOJIOTHYECKH OE30MacHBIM IIpPO-
[ECCOM B YCJIOBUSIX HMCIIOJNB30BAHUS KOHIICTIIIUH
0e30macHbIX TEXHOJOTHH (3KOTexHodorui) [12].
Yates, Segui Gil u Fito Maupoey [13, 15, 16] B
CBOMX HCCJICJIOBAHUSAX TOJYEPKUBAIOT BAKHOCTH
NPUMEHEHUS! METOAWKH TOJIX0Ja MHOKECTBEH-
HOI OLIEHKM OTXOJOB MHILEBON MPOMBIIUICHHO-
cTH (B YaCTHOCTH TIPH TepepadoTke SOIOK) C
KOMIUJIEKCHBIM ~ HCIIOJIb30BaHHEM  sI0JIOYHOTO
s)kMbixa [14, 15] u uHTErpupoBaHHOM OILICHKE
cTonMocCTH 00pa3yromuxcs oTxomoB [11].

Lenb0 OaHHOTO WCCIENOBAHUS SIBISETCS
YCTaHOBJICHHE BO3MOXXHOCTH  HCIIOJIb30BAaHUS
HKOTEXHOJIOTHI JUII MUHUMH3AIHA TPOJTOBOIb-
CTBEHHBIX IOTEPH MPH MepepaboTke sI0JI0K U Hu3-
BJICYCHHUSI OMOJIOTHYECKH aKTHBHBIX BEILECTB.

OO0BLEeKTHI 1 METOAbI MCCTIETOBAHUH

Jnist ycTaHOBIEHUS] BO3MOKHOCTH MHUHHUMH-
3allMW MPOIOBOJILCTBEHHBIX IMOTEPh MU Tepepa-
0OTKe sI0JIOK M M3BJICUCHUS] OMOJIOTUIECKH aKTHB-
HBIX BEIIECTB OBLI OMpeieeH oopaser] S0JI0K:

— TIOMOJIOTHYECKHI CcOpT s05I0K «Menbba
((Melba), takxe «Menbay», «JlazypHoe», BbIpa-
IICHHBI Ha TEPPUTOPUHN YPaJIbCKOTO PETHOHA,
ypoxaii 2020 rona. JlaHHbBIN COPT BhIpAIUBAETCA
B Poccun B neBatu pernonax (ot Boctouno-
Cubupckoro no Cesepo-Kapkasckoro). [To3nne-
JeTHUI win paHHeoceHHHH copT. OTOop mpod
npoBoauics cornacio ['OCT 34314-2017.

[Tnompl  KpymHBIE, HEKOTOPBIE JK3EMILISPHI
nmocturam 150-190 rpammos. Bee oOpasmbr oT-
HOCWJIUCh K Tpymme A, UMeIU NepBblid TOBAPHBIMA
copt (1/2 muomiaas MOBEPXHOCTH KPAaCHOW OKpa-
cku). [Inoap! uncTele, nemnble, 6e3 MOBPEeXICHUH 1
W3JIMITHEW BHEIHEH BIAXKHOCTH, C XapaKTePHBIM
KHCJIO-CITAZIKUM BKYCOM M KapaMeNbHBIM 3ara-
XOM, MSKOTh COYHas, O€JIOro MBeTa, TEXHUUECKOU
WM TIOTPEOUTEIILCKON CTENEHH 3PEJIOCTH, COOT-
BeTcTBYIOT TpeboBanmsam ['OCT 34314-2017.

Jns onpenerneHus: oOIIero KoJIMYecTBa ca-
XapOB HCIIOJIb30BATM TUTPUMETPUICCKUI METO]T
cornacuo ['OCT 8756.13-87.

TUTPYEMYIO KUCIIOTHOCTh HUCCIIEAYEMBIX 00-
Pa3loB ONPEICISIA TUTPUMETPUYECKUM METO-
nom corimacao ['OCT ISO 750-2013.

Jns onpeneneHuss aHTUOKCUAAHTHOM aKTHB-
HOCTH SIOJIOYHOTO COKA ¥ )KMBIXa OBLT MCIIOIB30-
BaH JJICKTPOXUMHUYCCKHNA METOJ[ KYJIOHOMETpPH-
YEeCKOro THTPOBAHHS C MPHUMEHEHHEM YHHUBEp-
CATLHOTO TMPEIU3UOHHOTO KYyJIOHOMETpa «IJKC-
nepT-006 aHTHOKCHUAHTHDY.

Bce usMepeHHs TpOBOAMINCHE B TPEXKpPAT-
HOM TapayiebHOW MOBTOPHOCTH. CTaTHCTHYE-
ckass 00paboTKa pe3ylbTaTOB MPOBOAMIACH IPU
BepositHocTu 0,95.

Pe3yabTaThl M HX 00CyKIEHNE

XoTs Ha MPAKTHKE PEIKU CIYYad HCIONb30-
BaHMs TEXHOJIOTHH, TOApa3yMEBaIOIIUX pa3Jielie-
HUE OCHOBHBIX CTPYKTYPHBIX BIIEMEHTOB SIOJIOK
IIpY MOJIYYEHUU ME3TH, Halllel 3a7auei sIBIsUIOCh
YCTAHOBJICHUE BO3MOXHOCTH M II€JIECOO0Opa3HO-
CTH UCIIOJIb30BaHUS OCTABIIETOCS JKMBIXa B JIAJIb-
Heiimeil nepepabotke. COK M3BJIEKANCS U3 ME3TH
OTJICNBHBIX CTPYKTYPHBIX JJIEMEHTOB SIOJIOK 3a
CUeT BO3JCUCTBUS HEeHTpoOexkHo! cuibl. [Ipecco-
BO-OKCTPAKI[HOHHBIN CITOCOO MPHU TONYISHHH COKa
B MICCJIC/IOBAHUH HE PACCMATPHBAIICS.

Ha HavanpbHOM »3Tame HCCICIOBaHMMA OBLI
omnpejencH (GpaklMOHHBIN cOCTaB S0JO0K B 3aBU-
CUMOCTH OT COJICPXKaHHS B HHUX CTPYKTYPHBIX
aneMeHToB (puc. 1).

AHanu3 MOJIYy4YeHHBIX Pe3yJIbTaTOB IMO3BOJIS-
€T CIIeNIaTh 3aKIIOUCHHE, YTO OTJCIBHBIC CTPYK-
TYPHBIC 3JIECMEHTHI, TaAKHE KaK 5K30Kaphui, dH-
JIOKapIui, CepAIeBUHA W YalICTUCTUKH CYM-
MapHO cOCTaBJAIOT 25 % oT o011el Macchl 0JI0K
Y MPUCTABISAIOT UHTEPEC JJISl TIOUCKA HOBBIX 3KO-
TEXHOJIOTHI, TaK KaK B MIPU MEpPepaboTKe ChIPhs
OHM HCIIOJIb3YIOTCS B PEIKHX CIIy4asx U Ipe-
CTaBISIOT COOOH OCHOBHYIO COCTABJISIFOILYIO
JKMbIXa, HE HCIOJb3yEeMOIO B JAJbHEUIICM.
Takxe HE0OXOIMMO BBIJICIUTh TAKKE COCTABHBIC
yacTu A0JI0K, KaK CeMeHa M ILIoJoHOXKH (3 %),
KOTOPBIC HA CErOHSAIIHUI IeHh MOTYT CTaTh TO-
TEHIUAIBHBIM CBIPHEBBIM KOMIIOHEHTOM B IPO-
M3BOJICTBE OMOpa3iaracMoi Mocyibl, CTPOUTEIIb-
HBIX MATEPHAJIOB U JIPYTUX JJIEMEHTOB OBbITa Ha-
TYPaJIbHOTO MPOUCXOMKICHHUS.

IIpn mpoBeneHuM NANBHEHIINX HCCIEN0BA-
HUH 00pa3moB 00K OBLIM BBLIEIEHBI CIETYIO-
e oopasisl (puc. 2).
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Puc. 2. O6emM nony4yeHHOro NpoAyKTa U3 CoOCTaBHbIX YacTen uccreayembix o6pasuoB 6110k
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CyMMapHBIid 00beM JKMBIXa TIOCTIE TOJTyde-
Husi coka coctaBun (30,5 £+ 1,3) %. [lannsri
CBIPBEBOUM WHTPEAUCHT MOXKET OBITh HCIIOJIB30-
BaH B KayeCTBe HCTOYHWKA AHTHOKCHIAHTOB,
MIEKTUHOBBIX BEIIECTB M JIPYTHX IICHHBIX CHIPbEe-
BBIX HMHIPEJIUCHTOB. Pe3ynbTaThl omnpeieiieHus
(M3UKO-XUMUYECKUX TIOKa3aTeNlel, IMpencTaB-
JIEHHBIE Ha PHC. 3, MO3BOJIIOT CKa3aTh, YTO 3HA-
YCHHS TOKa3aTelei THUTPYEMOW KUCIOTHOCTH U
MaccOBOH Jonn OOIIero caxapa HE3HAYHUTEIHHO
BapbUPYIOTCSI B 3aBUCHUMOCTH OT CTPYKTYPHBIX
37eMeHTOB. Torga Kak mMaccoBas J0Js TEKTHHA
JUTSL JKMBIX, TTOJYYEHHOTO U3 CTPYKTYPHBIX dIIe-
MEHTOB S0JIOK, MMena 3HadeHus B 1,5-2,2 pas
MIPEBBIIIAIONINE BCE OCTAIbHBIE OOpPAa3Ibl, 4YTO
CBUJICTCILCTBYET O IMEPCICKTHBHOCTH JTaHHOTO
CBIPBSl B TIONYYEHHH HEPacTBOPUMOTO B BOJE
MPOTOIIEKTHHA ¥ PACTBOPHMOTO TTEKTHHA.

Pe3ynbTaThl onpeneneHrs aHTHOKCUIAaHTHOU
aKTUBHOCTH HCCIIEAYEeMBIX 0OpasIloB, MpeICTaB-
JIEHHBIE Ha pHC. 4, TO3BOJIIOT CKa3aTh, YTO 3HA-
YEeHMS IAaHHOTO TI0Ka3aTelisl COKa U MOJYyYSHHOTO
JKMBIXa M3 Me30Kapnus (MAKOTH) HECKOJIBKO HH-
K€, 9YeM y COOTBETCTBYIOIIMX OOpa3IloB M3 OC-
TaJbHBIX CTPYKTYPHBIX 3JIEMEHTOB.

IIpoBencHHBIN aBTOPAMM KOMIUIEKC HCCIIE-
JIOBaHUU MO MPUMEHEHUIO YKOTEXHOJIOIUil, B Ya-
CTHOCTH, YIbTPa3BYKOBOTO BO3JIEHCTBHS, CBHIE-
TCJIBCTBYCT O IMOBBIIICHUHA 3HAUYEHUH aHTHOKCH-

JAHTHOW aKTHMBHOCTU BOJIHBIX BBITSDKEK, IOJY-
YEHHBIX JaHHBIM CIOCOOOM BO3AEHCTBHS, MOMTY-
YeHHBIC 3HaYCHUS B 2—2,5 pa3a BbILIE KOHTPOJIb-
HBIX 00pPa3LOB, YTO MO3BOJISIET MPEIOKUTH AaH-
HBIA TEXHOJOTUYECKUH MOIXOA il MHTeHCU(U-
KallMi TpOLIecca IKCTPAKIUU OMOJIOTHUECKH aK-
TUBHBIX BEILECTB.

Taxum 00pazoM, BBUILY BBICOKOI'O NPOLICHTA
BO3HUKHOBEHHS MPOJOBOJBCTBEHHBIX IMOTEPh
IIpHU HepepaboTKe II0A0BOJYECKON MPOIYKINH,
B YAaCTHOCTH TIpU TepepaboTke SOJIOK, MOXHO
MPENTIOKUTh OJUH U3 MOAXOJIOB B CETMEHTE KO-
TEXHOJIOTHH, OCHOBaHHBIM HAa WCIONb30BaHUU
YIBTPa3ByKOBOIO BO3IAECHCTBUSA, KOTOPBIA MO3BO-
JUT MHTEHCU(UIUPOBATH MPOLECC IKCTPAKIHU
OMOJIOTUYECKH aKTHBHBIX BELIECTB M3 TOJIydae-
MOT0 MbIXa.
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The article analyses the approaches of minimizing food losses in processing such a growth as
apples. This growth occupies a leading place in volumes of cultivation both in the Russian Federa-
tion and in the world in common. Possible losses arising in the process of traditional production of
apple juice and its concentrates data presented. A comparative characteristic of the values of quali-
ty indicators (titratable acidity in terms of malic acid, mass fraction of total sugar, mass fraction of
pectin and antioxidant activity) of variety components of the presented samples was provided. It
has been found that antioxidant activity for juice (3.37 = 0.25 mg Ak/ml), for received apple leav-
ings (0.23 + 0.15 mg Ak/ml) from the mesocarp (pulp) is decreased in comparison with the corre-
sponding samples from the rest of the structural elements of apples (juice 4.47 £ 0.20 mg AA/ml,
apple leavings 1.44 + 0.15 mg AA/ml). The data obtained is showed the possibility of using apple
leavings after the process of producing apple juice and its concentrates as a source of antioxidants,
pectin and dietary fibers. As one of the methods for extracting these raw ingredients, the article
represented the use of ultrasonic exposure. This technological method allowed to increase the anti-
oxidant activity of water extracts from apple leavings in 2-2.5 times and reduced the rate of extrac-
tion of biologically active substances.

Keywords: food losses, ecotechnology, food products, apples.
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