TEXHOJIOI NS
NMPOAOBOJIbCTBEHHbIX
NMPOAVYKTOB

TECHNOLOGY
OF FOOD PRODUCTION

https://doi.ore/10.47370/2072-0920-2020-15-4-13-21
VIIK 633.853.494:547953.2:661.7274 O

OPUI'NHAJIbHBIE CTATbW / ORIGINAL ARTICLES

PASPABOTKA CTAHOAPTHbIX OBPA3LIOB-
UMUTATOPOB MACCOBOW OJIN BELLECTB,
HEPACTBOPUMbIX B ALIETOHE,
COAEPXALWNXCHA B PANCOBbLIX JIELULUTUHAX

Ouxner C. Arajgonos', Exarepuna B. JIucosas?,
Cepreit M. [Ipynuuxos', Enena I1. Buktoposa®

L@QI'BHY «®edepanviviit Hayunviil yenmp « Beepoccuiickuii HayuHO-uccied08amenbCriull
uncmumym macauunoix kyiomyp umenu B.C. Ilycmoegoiimay, yi. um. @uramoea, 0. 17,
2. Kpacnooap, 350038, Poccuiickaa @edepayus

2 Kpacnooapckuil Hayuno-uccied08amensCKuil UHCIumym Xpanenus u nepepadomxi
cenveroxosaiicmeennoil npooyryuu — guauanr PIBAHY «Cegepo-Kaskasckuii
edepanvubili HAYUHDBLT YeHMP CAO0BOOCMEA, BUHOSPAOAPCMEA, GUHOOCIUY,

Tononunas annes, 0. 2, 2. Kpacnooap, 350072, Poccuiickaa @edepayus

Annorauusi. B Hactosiiee Bpemst HaOMIOMACTCSl VBEIHUCHHE OOBEMOB MEPEPabOTKU CEMSIH
parca, 4To MPUBOAHUT K 3AKOHOMCPHOMY VBEITHUCHHUIO MPOU3BOACTBA COMYTCTBYIOIIHUX MPOAYKTOB,
TAKUX KaK pancoBbiil jeuutvH. QXHUM U3 MOKA3ATC/ICH KAICCTBA JICLIUTHHOB, OTPSAC/ISIOIUM CO-
JCPKAHUC B HUX (PU3HOMOTHUCCKH LCHHBIX KOMIOHCHTOB — (hOCHOIUNHIIOB, SBISCTCS MACCOBas
JIOJISL BEIIECTB, HEPACTBOPUMBIX B atieToHe. Llenbio uccienoBanus sBasiiach pa3padoTKa KOMILICKC-
HOHM CHCTEMBI METPONOTHUSCKOTO OOCCIICUCHUSI HHCTPYMEHTAIBHOTO CrOco0a OMPEeaACICHHUS Mac-
COBOM JTOJTH BEIICCTB, HEPACTBOPUMBIX B ALICTOHE, COACPKAIIMXCS B PANCOBBIX JICLIUTHHAX, C MMPH-
MEHCHHEM UMIYIbcHOr0 Metoga AMP. OCHOBHOM 37EMEHT yKa3aHHOH CHCTCMBI — CTAHIAPTHBIC
00pa3LbI-IMHUTATOPHI ¢ U3BECTHBIMH METPOIOTHYCCKUMU 3HAYCHUSIMU MACCOBOH JOJTH BEIIICCTB, HE-
PacTBOPUMBIX B aleTOHE. B pesynbrare npoBeacHHBIX HccieaoBanni AM-peakcaliOHHBIX Xapak-
TCPUCTHK HATYPAJIbHBIX 00PA3LIOB PAMCOBBIX JICLUTHHOB ¢ PA3IMIHON MACCOBOM J0JCH BEIICCTB,
HCPACTBOPHUMBIX B ALCTOHE, OBLIH OMPEACACHBI ONTHUMAIBHBIC mapamMeTpbl AM-pesakcauoHHbIX
XaPaKTCPUCTHK CTAHAAPTHBIX 00pasuoB-umutaropoB. [lokazaHo, uTo A7s co3maHust CTAaHAAPT-
HBIX OOpPA3LOB-UMHUTATOPOB HEOOXOAMMO TpPH BELICCTBA, MPU 3TOM A WMUTALUH MPOTOHOB,
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coacpIKaLIuxcs B MacIsTHOH (pase pancoBhIX ICLUTHHOB, — ABA BELIECTBA C BPEMEHEM CITHH-CITMHOBOH
peaaxcammu ot 77 10 110 Mc 1 BpeMCHCM CIMH-CITMHOBOU PEIakcaryi ot 23 1o 28 Mc, a A1 UMU-
Tamud NpoToHOB (HoCchOIUMUIOB — BEIIECTBO C BPEMEHEM CIIMH-CIIMHOBOH pEelakcalud OT 2 A0
6 mc. Ha ocnoBanmn n3yuenus SAM-perakcaliiOHHBIX XapaKTEPUCTHK IIPOTOHOB, COAEPIKAIITNXCS B
o0pasuax XUMHYCCKH HHEPTHBIX KPEMHUHOPTraHHIE CKUX )KHIKOCTEH U HATYPATIbHOTO JIATCKCA, Pas-
pabotaH coctas 6 CTaHIAPTHBIX 00PA3LOB-UMHUTATOPOB MAacCOBOW JOTH BEILICCTB, HEPACTBOPHUMBIX
B ALICTOHE, COACPIKAIINXCS B PANCOBBIX JICLIMTHHAX, & TAKXKE pazpadoTaHa METOOUKA UX MPUMCHE-
Hus 11 rpaayuposku AMP-ananuzaropa AMB-1006 M.

KiiroueBbie cioBa: pancoBric TCHUTHHEL, BEIICCTBA, HCPACTBOPUMEIC B alleTOHE, (ocdonumu-
a6, SIM-penakcalioHHbIC XapaKTCPUCTHKH, CTAHAAPTHBIC 00Pa3LBI-IMHUTATOPBI

Jns yumupoesanus: Paspabomra cmanoapmuuix 06pazyoe-uMumamopos maccogoti 0ol ge-
Hecme, HepacmeOPUMBIX 8 Ayemone, cooepacayuxcsa 6 pancogvix aeyumurnax / Aeagonoe O.C. [u op.]
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DEVELOPMENT OF STANDARD SAMPLES-SIMULATORS
OF WEIGHT FRACTION OF ACETONE INSOLUBLE
SUBSTANCES IN RAPESEED LECITHINS
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Annotation. Currently, there is an increase in the volume of rapeseed processing, which leads to
a natural increase in the production of by-products such as rapeseed lecithin. One of the indicators of
the quality of lecithins, which determines the content of physiologically valuable components — phos-
pholipids is the weight fraction of substances insoluble in acetone. The aim of the study is to develop
an integrated system for metrological support of an instrumental method for determining the weight
fraction of substances insoluble in acetone, contained in rapeseed lecithins, using the pulse NMR
method. The main element of this system is standard imitating samples with known metrological
values of the mass fraction of substances insoluble in acetone.

As a result of the conducted studies of NMR characteristics of natural samples of rapeseed lecithins
with different mass fractions of substances insoluble in acetone, the optimal parameters of NM relaxation
characteristics of standard imitating samples have been determined. It has been shown that three substanc-
es are required to create standard imitating samples, while to simulate the protons contained in the oil
phase of rapeseed lecithins two substances are required using spin-spin relaxation time from 77 to 110 ms
and a spin-spin relaxation time from 23 to 28 ms, and to imitate phospholipid protons — a substance with
a spin-spin relaxation time from 2 to 6 ms is required. On the basis of the study of NMR characteristics of
protons contained in samples of chemically inert organic silicon liquids and natural latex, a composition of
6 standard samples-imitators of the mass fraction of substances insoluble in acetone contained in rapeseed
lecithins, and a procedure for their use for NMR calibration analyzer AMV-1006 M have been developed.

Keywords: rapeseed lecithins, substances insoluble in acetone, phospholipids, NMR character-
istics, standard imitating samples
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Panc siBrisieTcst OMHOM U3 CaMbIX MOMYy-
JSIPHBIX MACJHMYHBIX KYJBTYP B MHUpE, MPH
sToM B Poccumu mepepabaTbiBaeTcs OKOJIO
70% cemsiH parca. YBenuueHHe 0OBEMOB
nepepabOTKH CeMsIH parica MpHUBENO K 3a-
KOHOMEPHOMY yBEJIHMYEHHUIO MPOU3BOICTBA
CONMYTCTBYIOLIUX MPOAYKTOB, TAaKUX Kak
pancoBblil JeruTHH [1].

JleuUTHUHBI SBISIOTCS LEHHBIMU IIH-
IIEBBIMH J00AaBKAMH M XapaKTEPU3yHTCS
BBICOKOH (DPU3MOJIOrMYECKON aKTHBHOCTBIO
Onmaromapsi Comep:KaHUIO B UX cocTase (oc-
donununos [2].

JI1s1 monyYeHus JEMUTHHOB BBICOKOTO
KauecTBa HEOOXOAUM MOCTOSTHHBINA Orepa-
THUBHBII KOHTPOJb B YCIOBHUSX 3aBOICKHX
nabopaTopuii TMoOKasaresiell WX Ka4vecTsa,
OCHOBHBIM M3 KOTOPBIX SIBJISIETCSI MaCCOBas
JOJIs1 BEIIECTB, HEPACTBOPUMBIX B ALIETOHE,
XapaKTePU3YIOIUH Conep’KaHue B JELUTH-
Hax (PU3UOJOTMYECKH IEHHBIX KOMITIOHEH-
TOB — pocomunuaos.

Cnenyer oTMETHTBH, YTO B COOTBET-
CTBUU ¢ apOuTpaskHON Metomukon [3] mist
OTIPENeNICHNs] YKA3aHHOTO TIOKAa3aTessl Tpe-
Oyercsi NMpUMEHEHHE TOKCHYHBIX OpTaHH-
YECKUX PACTBOPHUTENEH, JOBOJBHO MHOTO
BPEMEHU Ha OCYIIECTBJICHHE aHaINu3a, a
TaK)Ke TPHUBJICUCHHE KBaJU(PUINPOBAHHO-
ro naboparoproro nepcoHana. CnencTsu-
€M BBIIIETIEPEUNCIEHHOTO SIBJISIETCS TIOTEPSI
NPEANPHUSITHAMH BO3MOYKHOCTH OTEPATUBHO
KOHTPOJIUPOBATh KA4eCTBO MPOU3BOIAHMOTO
JELUTHHA.

B pesysnbrare mpoBeneHHBIX HCCIIENO-
BaHUNH SM-penakcauuoOHHBIX XapaKTepu-
CTHK pAarCOBBIX JICLIUTUHOB KOJUIEKTHBOM
aBTOpOB ObUT pa3padoTaH W 3aMaTeHTOBaH
HUHCTPYMEHTAIbHBIN JKCIPECC-CIIoco0
OTIPEIeIICHNs] MACCOBOM JIOJI BEIECTB, He-
PAaCTBOPUMBIX B ALIETOHE, CONEPIKALINXCS B
PAICOBBIX JIELUTHHAX, C TPUMEHEHUEM HM-
nyascHOro Metona SAIMP [4, 5].

Pazpaboranubiii  crnocob  siBisETCS
NpPSIMBIM, TaK KaK €ro OCHOBOH SIBIISIIOT-
Csl BBIABJICHHBIC KOJIMYECTBEHHBIC 3aBHCH-
MOCTH MEXIY CONEpKaHHEM B PAarCOBBIX

nenutrHax (HochoNunuaoB, T.€. BEIIECTB,
HEpPaCcTBOPUMBIX B aueToHe, u SAM-penak-
CAI[MOHHBIMU XapaKTEPUCTHKAMH MPOTO-
HOB, COAEPKAIINNXCS B JICLIUTUHAX.

[lepBoHa4YaIbHO MPENIIONAralioch, YTO
rpanyuposka JAMP-ananuzaropa ais onpe-
NeJIeHUsI BEIIEeCTB, HEPACTBOPHUMBIX B arle-
TOHE, B PATCOBBIX JICIIUTHHAX OyIeT mpo-
BOIUTBCS C UCTIONIb30BAHUEM HATY PaJIbHbBIX
00pasLoB.

OnHako pe3ynbTaThl MPAKTHYECKUX HC-
NBITAHUN pa3paboTaHHOrO crocoba B yCIo-
BUSIX 3aBOACKHX JIA0OpAaTOpPUi TOKa3aliu,
YTO HCIOJIb30BAHUE HATYypPaJbHBIX 00pas-
[[OB JICLIUTHHOB HMMEET pSJl HEJOCTATKOB:
HaTypaJibHble 00pasibel TPeOyIT 0COOBIX
YCIIOBUH XpaHEHHUs], HEAOITOBEUHBI, TOJIK-
HbI UMETb U3BECTHOE 3HAYCHUE, OTPeIeNeH-
Hoe B cooTBeTcTBuu ¢ [OCT 32052-2013.

Kpome storo, TpebyeTcss Hajau4due Ha-
TypaJibHbIX 00pa3loB ¢ MIUPOKUM JHa-
Ma30HOM OMpEAeTIsAeMOro IoKa3arens, a
TaK>Ke BBICOKAasi KBaJTU(PUKAILIUS TIepCOHAIa
IUJIS1 TIOJTY YeHUSI BOCITPOU3BOIUMBIX PE3Y b~
TaToB. BCe BbIIENEpeuncIeHHOE TPYAHO
peanusyeTcst B yCIOBUAX 3aBOACKHX Jlabo-
paTopuii, a HETOYHOCTH B COONIOEHUH TIPO-
necca rpaanyuposku AMP-ananuszaropa mo-
I'yT 3HAYUTENBHO YBEIUYUTD MOTPEITHOCTD
U3MEPEHUM.

Takum o0pa3om, meNb HCCIEIOBAHUS
3aKJII0Yasach B pa3paboTKe KOMIUIEKCHOMH
CHCTEMbI METPOJIOTMUECKOr0 00eCTIEUeHHUSI.
OCHOBHBIM 3JIEMEHTOM KOMILIEKCHOH CHUCTe-
MBI SIBJISIFOTCST CTAaHIAPTHBIE 00pa3Ibl-UMH-
TATOPhI ¢ U3BECTHBIMH METPOJOTHYECKUMHU
3HAYEHUSIMH MAaCCOBOW JIOJIM BELIECTB, HE-
PaCTBOPUMBIX B alIETOHE.

OCHOBHBIMH TPeOOBAaHUSIMHU, MPEIbSIB-
JISIEMBIMH K CTaHAAapPTHBIM 00pa3laM-UMHU-
TaTOpaM, SIBJISIFOTCS] BBICOKAsSI JOJTOBPEMEH-
Hasi CTaOMJIBHOCTh HX METPOJIOTHYECKUX
XapaKTEPUCTHK U MPOCTOTA B MPUMEHEHUH.

CrnenyeT OTMETHTB, YTO HAJTUYHE KOM-
MJIEKTa CTAHIAPTHBIX 00pPa3lOB U METOIU-
KU UX TIPUMEHEHUsI TIO3BOJIUT HCIIOIh30BATh
AMP-ananuzatop AMB-1006M B cdepe
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Puc.1. Peraxcayuontvie Kpugble CUSHAN08 CHUHOBO20 3XA NPOMOHO8, COOEPACAULUXTS 8 NOOCOIHEYHBIX U
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Fig. 1. Relaxation curves of spin echo signals of protons contained in sunflower and rapeseed lecithins with
a weight fraction of substances insoluble in acetone equal to 62,5%

rOCYZJapCTBEHHOI'O PEryJMpoBaHust o0e-
CIieueHusl €MHCTBAa U3MEpPEHUil B COOTBET-
ctBuu ¢ TpedoBanusaMu @3 Ne 102 «O6 obe-
CTMIEUCHUH €NUHCTBA U3MEPEHUID [6].

B xauecTBe OOBEKTOB HCCIIENOBAHMIA
UCIIONIb30BAJI  00pasubl ParCOBBIX JICLHU-
THHOB, OTOOpaHHBIE Ha peanpuATHsx OM-
ckoi obmactu, KpacHomapckoro m Anrai-
ckoro kpaes. OnpeneneHre MacCOBON JOIU
BELIECTB, HEPACTBOPUMBIX B allETOHE, CO-
JepKalluXcsl B ParcoBBIX JIELIUTUHAX, OCY-
LIECTBJISUIM N0 METOIMUKE B COOTBETCTBUU
I'OCT 32052-2013.

Hnsa usmepenus AM-penakcaliuOHHBIX
XapaKTePUCTUK aHaJu3upyemble 00Opas-
L[bl TEPMOCTATUPOBAJIN IPU TEMIIEPaType
2340,2°C B TedyeHue 2 4acoB, a 3aTeM IIO-
MeIlaJIi B JaTYMK CEPUITHO BBIMYCKaeMOro
SAMP-ananuzaropa AMB-1006M [7]. Hns
BBIUMCIEHUS W3MEPEHHbIX 3HAYEHUIl am-
mautyn curHaios AAMP u Bpemen cnus-
CIIMHOBOH peJakcaluy IPOTOHOB, COnep-
KAIUXCS B AHAJIM3HPYEMbIX oOpasnax,
UCIIONIb30BAJIN  pa3paboTaHHOE TpOorpamm-
Hoe ofecneueHne ¢ TOCNenyromeld CTaTu-
cTuyeckoli 00pabOTKON MONyUYEeHHBIX pe-
3yJbTaTOoB [8].

O630p JUTEpaTYpHBIX HCTOYHHKOB
MoKas3aja, 4To [isd rpaayuposku AMP-
AHAJIM3aTOPOB B OCHOBHOM HCIIOJIb3YIOTCS
ZIBA OCHOBHBIX METOIA: C HCIIOJIb30BAHUEM
HaTy pajbHBIX 00Pa3LOB U C UCTIONb30BAHH-
eM 00pa3LOB-IMUTATOPOB, MIPU 3TOM KaxK-
IBIA U3 3TUX CIIOCOOOB MMEET TOCTOMHCTBA
Y HEIOCTATKMU.

Hcnonb30BaHnEe HATypasbHBIX 00pas-
LIOB 151 TPaay UPOBKH He TpeOyeT OoNbInux
3aTpaT BPEMEHHU, HO IPH 3TOM Tpedyercs
BBICOKAS! TOYHOCTb MPH ATTECTAL[UHU MX 3HA-
yeHui. Takue oOpasipl He MOTY T HCIOTB30-
BaThCsI MHOTOKPATHO, HEOOXOAUMA PeryJIsip-
Hasl 3aMEHa Ha HOBbIE, a Tak)ke Tpedyercs
coOmrofieHne OCOOBIX YCIIOBHH XpPaHEHUs
(BakyyMHBIE TMaKeThl W TEPMOCTATHUPOBA-
Hue). Kpome 3TOro, ClosKHbIM NpencTaBiis-
€TCsl BOIPOC OCTHIKEHUSI OIHOPOTHOCTH U
MOBTOPSIEMOCTH TOKa3aTeNiell KayecTBa Ta-
KUX 00pa3LoB B CUJIy MPUPOIHON pa3HOKa-
YeCTBEHHOCTH UCXOIHOTO CBHIPBSI.

JIisi M3rOoTOBJEHHUSI CTaHIAPTHBIX 00-
Pa3LOB-IMHUTATOPOB B Pa3HOE BPEMsI Ipea-
JaraJiuch pa3IUYHbIE COSTMHEHUS], HO Hau-
JydIIue pe3ybTarThl ObLIM TOJYYEHBI C
UCTIOTb30BAHUEM KPEMHHHOPTaHUUYECKHIX
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coenuHenuii [9]. OObsACHSAETCS 3TO UX BbI-
COKOH MOJTOBPEMEHHOH (HU3NYeCKOd u
XUMHUYECKOW CTAaOMIIBHOCTBIO, YCTOWYHBO-
CTBIO K BO3JCHCTBHUIO BHEIIHUX HeOmaro-
npusATHBIX ycnouil. CTaHmapTHbIe odpas-
LbI-UMUTATOPBI TPEOYIOT OONBLINX 3aTpaT
BPEMEHU Ha UX U3TOTOBJIEHUE, HO IIPU 3TOM
MOTYT OKCILIyaTUPOBATbCA HECATKU JIeT
0e3 M3MEHEHUsI METPOJIOTHYECKHX Xapak-
TepucTuK. OCOOEHHOCTh UX NPOU3BOACTBA
MO3BOJISIET OOECHeUnuTh PaBHOMEPHOCTH
XapaKTepUCTUK BO BCEM aHaJIU3UPYyEMOM
oOpa3sie, 4TO SIBISIETCST HEMAaJIOBAKHBIM.
Kpome TOro, BO3MOXHO HM3rOTOBUTH O0-
Pa3UbI-UMHTATOPBl €  (PUKCHPOBAHHBIMU
3HaUEHUSIMU HMUTHPYEMBIX IOKa3aTenen
kadecTBa. OTIUYHBIM TNPUMEPOM TaKHUX
00pasloB ABJISAIOTCS pa3pabOTaHHBIE BO
BHHUHMMK koMniekTel rocyaapCTBEHHBIX
CTAaHAAPTHBIX OOpPa3LOB YTBEPIKIEHHBIX
tunos ['CO 3107-84-"CO 3112-84 macnauu-
HOCTH U BJIA)KHOCTH MAaCIUYHBIX KYJBTYp
U IPOAYKTOB UX nepepadoTku [10].

Panee mnpoBeneHHblE HCCIIENOBAHMS
SAM-penakcallHOHHBIX XapaKTEPUCTUK MPO-
TOHOB, COHEpPKALIUXCS B IIOACOJHEYHBIX
JELUTHHAX, TIO3BOJUIIHN pa3paboTaTe U 3a-
NIATEHTOBATb CTAaHAAPTHBIE O0pa3LbI-UMH-
TaTOPbI MACCOBOH JIOJIU BELLECTB, HEPACTBO-
puMbIX B atieToHe [11].

OpHako mNpuUMeHeHue HaHHBIX CTaH-
JapTHBIX  OOpPasLOB-MMUTATOPOB  NIPH
ONpeneNeHU MacCOBOH JOJM BELIECTB,
HEpPaCTBOPUMBIX B alETOHE, coaepxka-
IIUXCSI B PAIiCOBBIX JIELMTHHAX, HE Mpen-
CTaBJISIETCS] BO3MOXHBIM. OOBsicHsETCA
5TO T€M, YTO JAAaHHbIE BUJAbI JIELIUTHUHOB
3HAUYUTEIbHO OTJIMYAIOTCA MO KHUPHOKHC-
JIOTHOMY COCTaBy. JIOMUHHPYIOIIEH KUP-
HOM KMCJIOTOM B pAamNCOBBIX JELUTHHAX
SIBJISIETCS. MOHOHEHACBIIEHHAs! OJIEMHOBasI
kucnora (B cpenHeM 54%), B TO BpeMsi, Kak
N7 TIOACOJHEUYHBIX JIELIUTUHOB — 3TO IO-
JUHEHACBIEHHAsl JIMHOJNEBash KUCJIOTa (B
cpenHem 55%).

YuuTeiBast 370, OyAYT OTJINYATHCS U UX
AM-penakcallMOHHBIE XapaKTEPUCTUKMU.

B xadecTBe mpumepa Ha pUCYHKE IpH-
BEIEHbl pellaKCallUOHHblE KpUBBIE CHUT-
HAJIOB CIIMHOBOIO 3Xa IPOTOHOB, COIEp-
JKAIIMXCSl B TIOACOJNIHEYHBIX M ParcoBBbIX

JEeUUTUHAX ¢ ONMHAKOBOM MAaCCOBOW AOJEN
BELIECTB, HEPACTBOPUMBIX B alleTOHE, T.€.
dochonununos.

W3 npexncraBieHHbIX HA PUCYHKE KpHU-
BbIX BHJHO, YTO MOABUXXHOCTbH MPOTOHOB
KOMIIOHEHT, COIEPIKALIUXCS B PaIrCOBBIX
JELUTUHAX, 3HAUYUTEJIbHO HUXKE, YeM B MOA-
COJIHEYHBIX JIELIUTHHAX C OJUHAKOBBIM CO-
Jep’)KaHUEM BEIeCTB, HEPaCTBOPUMBIX B
aneroHe. OOBSCHSIETCA 3TO TEM, UTO pam-
COBbl€ JIELIUTUHBI COAEpPKAT 3HAYUTEIBHO
OoJblIee KOJTMYECTBO MOHOHEHACHIIIIEHHON
OJIEMHOBOM KHUCJIOTBL

Jlns onpeneneHus ONTUMAJBHBIX Mapa-
MeTpoB AM-penakCallMOHHBIX XapaKTepu-
CTUK CTAHJIAPTHBIX 00Pa3LOB-UMHTATOPOB
HaMU ObUIM TPOAaHAJNM3UPOBAHBI HATY-
pajpHBIe 00pa3lbl PATiCOBBIX JICLTUTHHOB
(tabmuna 1).

OO0pasmpl  UCCIEAYEMBIX JICITUTHHOB
ObLTH MOJOOpaHbl TaKUM 00pa3oM, 4TOOBI
OXBATUTh IIMPOKUM AMAMA30H 3HAYEHUI
MOKa3aTessi MacCOBOM OOJMM BELIECTB, He-
PacTBOPUMBIX B ALETOHE, U MOIYUYUTh AaH-
Hble 00 m3mMeHeHNH AM-penakcallMOHHBIX
XapaKTEePUCTUK PparcoOBBIX JIELIUTHHOB B
3aBUCUMOCTU OT M3MEHEHHUs] UX OCHOBHOI'O
MOKa3aTeJssl Ka4eCTBa.

JlaHHble TaOnuibl 1 MOKAa3bIBAKOT, YTO
HauOoJyiee TMOABUIKHON KOMIIOHEHTOH Jie-
LIUTUHOB SIBJISIETCSl TepBas, BPeMsl CIIHUH-
CIIMHOBON peJlakcallMu KOTOpOH B  3a-
BUCUMOCTH OT MAacCOBOH JOJM BellEeCTB,
HEPAacCTBOPUMBIX B alETOHE, W3MEHSETCs
ot 77 pgo 110 mc. Cneayer OoTMETUTD, UTO
3HauUeHUs BPEMEH CIHMH-CIIHMHOBON pesakx-
CalUy BTOPON KOMIIOHEHTBI yMEHbIIAETCs
HE3HAUMUTENIbHO C YBEJINYEHHEM MacCOBOH
JIOJIN BELLECTB, HEPACTBOPUMBIX B all€TOHE,
T.e. cOOCTBEHHO (HOCHONUMUIOB, B Parco-
BbIX JIELIUTHHAX, a 3HAYEHUs] BpEMEH CITUH-
CIIMHOBOH peJlaKCallui TPEThel U 4YeTBep-
TON KOMIIOHEHT He U3MEHSIOTCS.

Ecnu paccMoTpeTh aMIIUTYIbl CUTHA-
noB AIMP, To HaOnronaeTcs cnenyromas Kap-
THHA. yBEJMYEHUE COMAEP’KAHUs BELIECTB,
HEPAaCTBOPUMBIX B alle€TOHE, COAEPIKAIIMXCS
B MCCJIElyEMBIX PAIlCOBBIX JIELIUTHHAX, TIPU-
BOIUT K YBEJIUYEHUIO 3HAYEHUI aMIUIUTY ]
curHajos SIMP npoTOHOB TpeTbel U 4eT-
BEPTOM KOMIIOHEHT, NpPH 3TOM 3HAaYEHMS

New Technologies (Majkop) / HoBbie TexHonorim 17

2020; 15 (4): 13-21




TexHonorus NPOAOBOJIbCTBEHHbLIX MPOAYKTOB
Technology of Food Production

Tabauya 1

Suavennst AM-peakcaIMOHHBLIX XaPAKTEPHCTHK MPOTOHOB KOMIIOHEHT,
CO/IEPKALNIUXCS B HCCJIEIYeMbIX 00Pa3Liax pancoBbIX JICUTHHOB

Table 1

Values of NMR characteristics of the protons of the components contained
in the studied samples of rapeseed lecithins

MaccoBast A Avnmryaa curaasnos AMP
Oopasen peJakcanun NpoTOHOB
JI0JI51 BEIECTB, NPOTOHOB KOMIIOHEHTbI, OTH. €I
pancoBoro KOMIIOHCHTBI, MC
HepaCTB()pI/IMLIX
IO, B anieTone, %
? TZ 1, TZ 2 TZ 3 TZ 4 Al AZ A3 A4
1 50,9 110 28 5 2 218 278 294 166
2 52,1 102 28 5 2 179 266 286 178
3 52,9 95 26 5 2 169 261 280 188
4 54,3 94 25 6 2 168 257 311 166
5 56,4 85 24 = 2 166 247 304 197
6 57.0 83 25 4 2 159 214 308 201
7 58,2 83 24 4 2 148 212 291 214
8 59,3 81 23 4 2 142 207 296 220
9 59,8 82 25 = 2 130 196 304 220
10 62,5 77 25 4 2 120 181 316 229
Tabruya 2

Cocrap KoMIo3nIuii 06pa3oB-NIMHTATOPOB MACCOBOIT /10JIH BEMIECTR,
HEPACTBOPUMBIX B AlICTOHE, COACPKAMMXCHA B PANCOBBLIX JICMUTHHAX

Table 2
Composition of images-imitators of the weight fraction of substances
insoluble in acetone contained in rapeseed lecithins
HanmenoBanmne KOMIIOHEHTA Coaep:xanue, r
KOMIIO 31NN 1 2 3 4 5 6

TMoauMe THIICHIOKCAHOBASI JKUIAKOCTh

mapku [IMC-5000 2,39 2,09 1,90 165 1,34 L12
TMoaU3THICHTOKCAHOBAS KUTKOCTh

mapku [19C-5 141 1,23 1,12 0,97 0,79 0,66
HarypanbHslii 1aTekc 2,75 2,75 2,75 2,75 2,75 2,75

aMIuIuTyn curHanos AMP nporoHoB nep-
BOH M BTOPOH KOMIIOHEHT CHH)KAKOTCH.
Hcxonst U3 momy4YeHHBIX OAHHBIX, CAE-
JIaHBI BBIBOA O TOM, YTO AJISl CO3AaHUS CTaH-
TapTHBIX 00pa3LOB-IMHUTATOPOB HEOOXOIH-
MO TPH BEIIECTBA, IPU OTOM [JI1 UMUTALIUH
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MIPOTOHOB, COAEPIKAIIMXCS B MACIISTHOH (haze
parcoBBbIX JICLIMTUHOB, — JIBa BEIUECTBA C
BPEMEHEM CIHUH-CIIMHOBON peNakcaluu OT
77 no 110 Mc u BpeMEHEM CIHH-CIIHHOBOM
penakcanuu oT 23 1o 28 mc, a [Jisi UMHTa-
IIUM MTPOTOHOB (HOCHONUITHIOB — BEIIECTBO
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C BPEMEHEM CIMH-CIIMHOBOM PeJlakCalluy OT
2 1o 6 mc.

PaznuuHple Bapuauuu COOTHOLUEHUM
yKa3aHHBIX BELIECTB MO3BOJAT UMUTHPO-
BaTh SIM-penakcalluOHHBIE XapaKTEPUCTU-
KM TPOTOHOB pAarCOBBIX JIELUTUHOB, OT-
JUYAOIIAXCA MAacCOBOW JOJiel BEIIECTB,
HEPACTBOPUMBIX B aLIETOHE.

IlpumeneHne KpPEeMHHUIMOPraHUYECKUX
JKUJIKOCTEM TMO3BOJISIET CO3/1aBaTb CTaH-
IapTHbIE 0Opa3UbI-MMUTATOPBI C BBICOKOM
JOJTOBPEMEHHON CTaOWIBHOCTBIO, OJaro-
Japsl UX BbICOKOW XMMHUYECKONH HHEPTHOCTH.
HemanoBakxHO U TO, UTO KpeMHUNHOpPraHu-
YeCKHe JKMIKOCTH CIOCOOHBI PaBHOMEPHO
pacnpenenaTbCsi Ha MOPUCTBHIX HANIOJHUTE-
asx, obecrieunBasi OTHOPONHOCTb CHUTHA-
noB SIMP Bo Bcem oObemMe CTaHOAPTHOTO
obpasua-umuTaTopa.

Ha ocHoBanum wusyuenus AAM-pena-
KCALlMOHHBIX XapAaKTEPUCTHUK IPOTOHOB,
COZIEPIKALIMXCSl B HCCJENyeMbIX o0Opasmax
KPEMHUHOPraHMYECKUX JKUIKOCTEH, OBLIO
NPEIVIOKEHO Il CTAaHAAPTHBIX 0Opa3LoB-
MMUTATOPOB HCIOJIb30BaTh MOJIMMETHIICHU-
JIOKCAHOBY0 skuaKocTh Mapku IIMC-5000
U MOJIN3TUJICHJIOKCAHOBY KO JKUJKOCTBb Map-
ku IT9C-5, koTopble B 3aJaHHOM COOTHOLLE-
HUU TIO3BOJISIFOT IMOJYYHUTh HEOOXOmUMBIE
3Ha4YeHUs BPEMEH CIIMH-CIIMHOBON peJak-
calllM, COOTBETCTBYIOLIWE 3HAYECHUSIM Ha-
TypaJIbHbIX OOpa3LlOB PATCOBBIX JIELIUTH-
HOB. Kpome 5TOro, Takxke yCTaHOBIIEHO,

YTO [JIs1 MMUTALK BPEMEH CITHH-CITUHOBOM
peJlakcaliy MPOTOHOB KOMIIOHEHT, Xapak-
TEPU3YIOIIUX CONEP’KaHUE BEIECTB, HEpaC-
TBOPUMBIX B alleTOHE, 3((HEKTUBHO UCTIOJNb-
30BaHHE HATYPAJIHOTO JIATEKCA.

B Tabnuue 2 npeacrasieH cOCTaB KOM-
no3uuuii 0O6pa3LoB-UMUTATOPOB MAaCCOBOU
JOJTN BEIECTB, HEPACTBOPHUMBIX B allETOHE,
COAEPIKALINXCS B PATICOBBIX JICLIUTHHAX.

Cnenyer otmeTtuth, uTo SAM-pena-
KCAI[MOHHBIE  XAPAKTEPUCTUKH  KaXKIO-
ro obpasma coorBeTcTBYIOT SAM-pena-
KCAIL[MOHHBIM XapaKTEPUCTHKAM pPaIrCOBBIX
JELUUTHHOB CO CIIENYIOIINM COAEpIKaHUEM
MAacCCOBOM JTOJIU BEIIECTB, HEPACTBOPUMBIX B
aueTone, T.e. pochomumunos (8 %): 1 — 50,9,
2-52,9;3-543;4-564;,5-598;6-62,5.

IIpennoxxena KOHCTPYyKLMSI CTaHAAPT-
HBbIX O0pa3lOB-UMHUTATOPOB B BHUIE Tep-
METUYHON aMITyJIbl CO IITOKOM 3aAaHHOTO
obpema B 25 cM’, BHYTpPH KOTOpPOH pas-
MELICHbl KOMITIOHEHTBI, HMHUTHPYIOIINE
curHanel AMP mporoHoB Qochonumnu-
10B (BELIECTB, HEPACTBOPUMBIX B aLETO-
HE), U Macljia, COAEePIKAIUXCS B PATICOBBIX
JEUTUHAX.

U3roToBiaeH KOMIUIEKT CTaHIAPTHBIX
00pa3LOB-UMHUTATOPOB  MAacCOBOW  JOJHU
BEIIIECTB, HEPACTBOPUMBIX B alleTOHE, CO-
JEepKAIUXCS B PAICOBBIX JICLIUTHHAX, CO-
crosiuii u3 6 o0pasios., u pazpadoTaHa Me-
TOAMKA UX MPUMEHEHUS JJIs CpajyHpPOBKH
SAMP-ananuzatopa AMB-1006 M.
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