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pectin and amidated free calcium ions, the source of which is the egg shell powder.
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BBeneHue. YBenMyeHne nHTepeca K KOM-
NnbloTEPU3aLUN U aBTOMATMU3aLMUN YCITIOBUIA TPY-
[lOBOV [eATe/IbHOCTU 4efloBeka CyLLLeCTBEHHO
CHMXKAEeT YPOBEHb ero dU3n4ecKom akTUBHOCTN,
4yTO, B CBOK OYepeb, TpebyeT nepecmoTpa Nu-
LWEeBOro pauuoHa B CTOPOHY onTumm3aumnm ba-
naHca mexay aHepronoTpebieHNemM opra-Hu3-
Ma M KanopunmHocTbio nuwm [1]. Wcxops wm3
CYLLLeCTBYIOLLLEr0o CbIpbeBOro Habopa, nuTaHwue
CTAHOBUTCA M30bITOYHO Ka/lOPUMHBLIM U NpU-

BOAUT He TONIbKO K HapyLeHMAM OOMEHHbIX
MPOLLECCOB, HO, TaKXXe, N K psay 3aboneBaHni -
OXXNpPEeHMe, caxapHbii gnabeT, cepaeyHas Hego-
CTaTOYHOCTb.

CornacHo Knaccu4yecKMM KaHOHaM MpUHS-
TUS NULWK, cnagkue 6atoga ABAAKTCA NO3UTUB-
HbIM (B MCUXO/IOrTMYECKOM U (PU3NONOTNYECKOM
acnekrax) 3aseplleHueM nwbon Tpanesbl [2].
OfHaKo BbICOKas 3HepreTuyeckasd LUEHHOCTb
3HAUYNTE/IbHO CHWXKaeT YPOBEHb WX MNOTpe-
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61eHnsA, 4TO NPUBOAUT K pPsfy HepBHbIX pac-
CTPOWICTB, CBSA3aHHbIX C HEYAO0B/ETBOPEHNEM
npouecca MPUHATUSA MNULLM M3-32 OLLYLLLEHUSA
He3aBepLUEHHOCTH.

Taknm 06pa3om, pewleHne BbllLeobo3HavYeH-
HOM nNpob6nemMbl NpMobpeTaeT akTyaslbHOCTb U
ANKTYeT HeOBX0AMMOCTb CO3[4aHNA HU3KOKaso-
PUIHbIX cnagknx 6704 ¢ NOBbILEHHOW 6rnono-
rMYecKoM N NNLLEBON LEHHOCTbLIO.

Kak n3BecTHO, 60NbLIMNHCTBO Cnagkux 6awg
co3garTca MNocpeacTBOM 06pas3oBaHUA Tefiei
nnn amynbcuii. B nepBom cryyae HoOcUTeNem
60/1bLIOro Yncna Kaiopuin BbiCTynaeT XKeNnaTuH,
BO BTOPOM - >up. KanopunHocTb fecepTHOMN
NPoAyKUUN, CO34aHHOM MO 3MY/IbLCUOHHOMY
TUny, CHN3UTb 60s1ee NPobeMaTUYHO, YeM NPO-
AYKLUNW reneobpasHoii.

Ha cerogHAWHWA OeHb ocobeHHOU nony-
NAPHOCTLIO NONb3yKTCA 6n04a Ha OCHOBe
nonucaxapunaos, KoTopble CNOCOOHbI hopmu-
poBaTb resib U NpuM 3TOM He BblpabaTbiBaTb
60NbLWOro 4mncsa Kanopui Npu YyCBOEHUUN B
opraHusme yenoseka. OAHaKO NPUHUUNBI re-
neobpas3oBaHUs B cuUCTeMe NoOJMcaxapugos
He4O0CTAaTOYHO WM3yYeHbl, MOCKONbKY TpebytoT
rnybokoro MNOHMMaHUA XUMWUYECKUX B3au-
MOAENCTBUIA MeXAy yvacTHUKaMu npoLecca.
CNOXHOCTb 3ak/yaeTca B HeOAHOPOAHO-
CTM KayeCTBEHHOr0 WM KOJ/INYECTBEHHOrO CO-
cTaBa nonmcaxapuioB, BO3HUKawLLen M3-3a
NpupoAbl UX MNPOUCXOXKAEHUSA U (HaKTOPOB
thbopmupoBaHMa nNonucaxapuiHbiX LenoYvek
B NPUPOAHOM Cbipbe. TakXKe 60/bLUON CNOXK-
HOCTbIO SAABNSIETCA MOHUMaHue KoHdopmauu-
OHHbIX MpeBpaLLeHnii, BO3HNKaOLWNX B Mone
06BOAHEHHbLIX MOMMCaxapuUaHbIX LEenoYeK B
NPUCYTCTBUU XMMUYECKN aKTUBHbIX LEHTPOB
CBA3bIBAHUSA, KOTOPbIMW BbICTYNakwT CBO6OA-
Hble WOHblI MeTannos (Ca2+, Mg2+, Fe3+).
Hanbonblwinini nHTEpec nU3 NpeacTaB/eHHOro
CMeKTpa XMMUYEeCKU aKTUBHbIX LLEHTPOB Npes-
CTaBNAT nNonucaxapuiHblie rennm MNeKTUHa,
o6pa3oBaHHble NOCPeACTBOM KOMMNeKcoobpa-
30BaHUSA B NPUCYTCTBMU MOHOB KaslbLUA.

Llens paboTbl - uccnegoBaHme npotecca
reneobpasoBsaHus B cucteme «NEA pectin : Ca
2+» N5 NOAyYeHUS HU3KOKaIOpUIAHBbIX NuLLe-
BbIX KOMMO3MLUMI ¢ nocnegyloumm ux ncnosib-
30BaHVeM B cnagkux 6awaax.

MaTepuasbl U MeToAbl MccnegoBaHUA.
Hn3Ko3TepnULMPOBaHHbIA aMUA0BaHHbINA LM-
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TPYycoBO-516/104HbIN NekTUH «NECJ-Al» (npo-
nssogutens: «PEKTOWIN» Sp.z 0.0., WCyX.B-B
> 90 %), KMUCMoTa IMMOHHas, caxap 6enblii Kpu-
CTa/I/INYECKUIA, BOAA NUTbEBast MOATOTOB/IEHHAS.
N3yueHne (HU3NKO-XUMUYECKUX TMOKa3aTenen
reneobpasHblX CUCTEM OCYLLECTB/IAMOCL COriac-
HO CTaHZapTHbIM MeTOAMKaM, CPaBHUTENbHbIN
opraHosienTU4ecknii aHann3 6b11 NPoBeAeH Me-
TOA0M OPraHoMenTUYECKOWM OLLEHKM.

Ons noatTBepXXAeHUs TepMOAUMHAMUYECKOo-
ro npemmylliectsa o06pa3oBaHUSA KoMIMekca
Kanbunsa € ocTaTkaMu ranakTypoBOW KMCNOTbI
B COCTaBe NULLEBbIX CUCTEM ObINI0O NMPOBELEHO
KBaHTOBO-XMMMNYECKOE MOJe/InpoBaHne C UC-
nosb3oBa-Huem metoga PM6 [3]. Pe3ynbTaThl
KBaHTOBO-XMMMWYECKOITO0 MOLENNPOBaHNA Oblin
cornocTaBsJ/ieHbl C pe3y/bTaTaMu McCnefoBaHUA
TEPMOANHAMMYECKOr0 paBHOBECUS B CUCTeMe
«NEA pectin : Ca 2+», KOTOpble OCYLLecTBISA-
NNCb MO MeTOAUKE MPoBeAeHUA NPSAMON Kano-
puUMeTpUN.

Pe3ynbTaTbl nccnegoBaHma n mUx o06-
cy>xgeHue. OqHUM 13 NyTe pelieHns JaHHON
npobaemMbl ABNAETCA CO34aHMe NPoAyKLUN, KO-
Topas Mo opraHosienTUYECKMM roKa3aTtenam
[O/MKHA ocTaBaTbCA MPUBBLIYHOW ANA noTpe-
6uTens M NpyM 3TOM UMETb HU3KYH Kaslopuii-
HOCTb. Takum obpasom, B paboTax [4, 5] 6bi1n
OCBeLeHbl NpeasioXXeHUsA MO CO3LaHUI0 >Xene
Ha NJ040BO-ArOAHOM M LUTPYCOBOM OCHOBE C
anbTepHaTUBHOW TEeXHOMIOrMYEeCcKOM 3aMeHOMN
»XenaTuHa, KOTopbIA ABNSAETCHA A0CTaTOYHO Ka-
nopuiiHbiM cTyfHeobpa3oBaTesieM, Ha NeKTUH,
yUnTbIBass ero cnocobHocTb 06pa3oBbIBaTh NO-
HOTPOMHbIE Te/iIn B MPUCYTCTBUU CBOOOAHBIX
MOHOB KasibLuS.

Ha nepsom atane mccnegosaHusa 6blna co-
3pnaHa cuctema «NEA pectin : Ca2+», B cocTaB
KOTOPO BXOAMMN HN3KO3TEPUULMPOBAHHbLIN
aMNANPOBaHHbLIA MNEKTUH W WMOHbI Kanbuus,
N3BJIEYEHHbIE U3 MOPOLLKa ANYHOA CKOpAynbl
yNbTpa MesIKoro nomosia nNyTém XUMUYECKUX
B3aMMOAENCTBUI MeXAY WOHaMW meTanna u
ocTaTKaMu ranakTypoHOBbIX KUCMOT.

Pa3paboTka TexHonoruu nonydgabpunkara
«[MopoWOoK ANYHOM CKOp/yNbl» A8 nocreny-
OLLLero mcnonb3oBaHUA ero B cucteme «NEA
pectin : Ca2+» ocyLiecTBNsAIach ¢ CO6M0AeHNEM
ycnoBuii 6e30MacHOCTU U OpraHosIeNnTUYEeCKOoM
npuBneKaTenbHOCTM Nonydabprkara B roTOBOM
npoaykKTe.
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Puc. 1. TexHonornyeckas cxema nony4veHunsa nonydabpmkaTa
«[MOpOLLIOK ANYHON CKOPNYIbI»
Technological scheme of obtaining semifinished «egg shell powder»

TexHoOMOrnMyeckas cxema Moslyy4eHUs MNosy-
thabpukata «IMOPOLLIOK AUYHON cKOpNynbi» [4]
npeactaefieHa Ha puc. 1., N3 KOTOpoOro BMAHO,
YTO MPOLLECC U3rOTOBMEHUSA HAYMHaeTCAa € Nos-
HOW caHMTapHOW 06pabOTKM Cblpbsi, COr/1acHO
CaHlMunH 42-123-5774-91.

[anee, nopg cTpyeit Bogbl cKopnyna 6blna
ocBOOOXAeHa OT MOACKOP/YNMHOM 060/104KH,
npoBapeHa npu crabom Harpeese W, Nocse n3-

B/IeYEHUS U3 BapOYHOW cpefbl, 06CylLleHa Ha
Bo3ayxe. NoarotosneHHoe Taknm obpas3om Cbl-
pbé O6blSI0 U3MeNbYEeHO Ha Ancmembpartope [6]
[0 pa3mepa yactuy 35-41 MKM, 4YTO ABNANOCH
[0CTaTOYHbIM 415 TOro, YTOo6bI He 6bITb pacros-
HaHHbIMW YYBCTBUTE/IbHbIMWN 30HaAMWN A3blKa.
Ona npoBepku cTeneHn 6e30nNacHOCTA, NoJy-
YeHHbI nonygabpukaT 6bl1 UccefoBaH HA MU-
Kpo61OoNornyeckyr 4mcrtoty (tabn. 1).
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Tabnuua 1

Munkpobronormnyeckme nokasaTenn 6esonacHocTu nonygadbpukaTa
«MOpPOLLOK ANYHOW CKOpPYyNbl»
Microbiological safety indicators semifinished «Powder eggshell»

HamnmeHoBaHMe
nokasaresnem

3HaueHune

Konnyectso MA®AM,
KOEB 1T, He 6bonee

BIrKri (konundgopmel), 8 0,11

lMaToreHHble MUKPOOpPraHms-
Mbl, B T. 4. 6aKTepumn poga
Salmonella, B 25 r

OCTY EN 12824

MnecHesble rpubbl, KOEB 1T,

He 6onee 5x104

He o6Hapy>xeHO

He o6Hapy>xeHO

MeToa KOHTpOA

FOCT 10444.15

FOCT 30518

MHNe 1135(4)

He 6onee Jo 1x 102 MOCT 10444.12
Apoxokn, KOE B 1T, He 6onee Jo 1x 102 MOCT 10444.12
Mnecenn, KOE/r Jo 1x 102 FOCT 4.24.3.5 TOCT 11293

PesynbTartbl, NpuBefeHHbIE B Tab. 1., MO3BO-
NAT cyguTb 0 6e30NacHOM NPUMEHEHUU [aH-
HOro nonygabpunkara B NUTaHUW.

Ons npuaaHus opraHonenTUYecKOM npu-
B/IEKaTENIbHOCTU B TEXHOIOrMYe-CKOM MOJAenn-
poBaHMM 6bINN NCMONb30BaHbI KNCO0TA IMMOH-
Has (0,13-0,16%) n caxap KpucTaaInMyecknin
(16%).

B ocHoBY pa3paboTKu TexHonoruu 6blsio no-
NOXeHO XMMmMyeckass akTUB-HOCTb MOHOB Kallb-
LMA, KOTopas BO3HMKaeT B MOMEHT ero rnonaga-
HNA B CETKY BbICOKOMOJIEKY/IAPHOrO pacTeopa
HN3KO3TEPUPULNPOBAHHOIO aMUAMPOBAHHOIO
nekTuHa. o CcpaBHEHUIO C OObIYHBLIMW HU3-
KO3TEPUPULNPOBAHHBIMU  MEKTUHAMN, amMu-
AnpoBaHHble 06nafawT pALOM MPENMYLLECTB,
KOTOpble CTaHOBATCA B MONb3y resieobpasosa-
HUA. Bo-nepsbix, 06pas3yloTca TepmoobpaTu-
Mble renu. Bo-BTOpbIX, cUCTEMa npuobpeTaeT

TUKCOTPOMHOCTb, 6/1arogaps cBoMcTBaM aMUam-
pOBaHHbIX NEKTUHOB. B-TpeTbux, cUCTEME NPU-
CyLlla TOMIePaHTHOCTb K LUMPOKOMY AnanasoHy
KOHLeHTPaLVA VMOHOB KasbLUUA [axKe Mpu umx
HN3KOW KoHUeHTpayum (0,025%).

Ona pa3paboTkn TexHonoruu 6bin BbibpaH
MMEHHO HU3KO3TEPUPULNPOBAHHbIA amMuan-
poBaHHbIN NekKTUH «NEA pectin», NOCKONbKY
OH 60si1ee BbICOKOYYBCTBUTE/IEH K CBOOOAHbLIM
MOHaM KasibLUUA MO CPaBHEHUID C OObIYHbIM
HN3KO3TEPUPULNPOBAHHBIM MNEKTUHOM, 4YTO, B
CBOKO ouyepenb, TpebyeT MeHblLUel KOHLUeHTpa-
LU MUHEpPasIbHOT0 KOMMOHeHTa ANA reneobpa-
30BaHUsA, 4TO OyaeT cnocobCTBOBaTh Jlyyluemy
YCBOEHMIO MULLLEBOW CUCTEMbI B OpraHun3mMe 4ye-
noseka. Ha puc. 2 nokasaHa 3aBUCUMOCTb NPOY-
HOCTM TaKMX refieil OT KOHUEHTpaynm nopoLuka
SANYHON CKOPAYMNbl B UCCeAYyEMOIA CUCTEME.
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Puc. 2. 3aBUCMMOCT b MPOYHOCT U CTY/AHE Ha OCHOBE MeKTUHa
0T COfep>KaHus NopoLLKa SUYHOM CKOp/ynbl
Dependence of the strength ofgels based on the content ofpectin powder eggshell

M3 puc. 2 BUAHO, YTO C yBENIMYEHNEM KaSlb-
ynimncopep>Kallero KOMMNoOHeHTa NPOYHOCTb CU-
CTeMbl TaK)Xe yBeNIM4YmnBaeTCH, OfHaKo, criegyeT
OTMETUTb, YTO MO OpPraHo/IeNTUYECKUM MoKasa-
TeNAM eCTb OrpaHUYeHUs.

Takum 06pa3om, B Xo4e opraHosienTUYecKo-
ro aHanM3a 6b1s10 YCTAHOBNEHO, YTO Heobxoau-
MO€e KOJIMYECTBO KasibLUs, KOTOPOe MO3BOUT
MONYYNTb OPraHoNenTUYECKU npuBAeKaTesb-
Hble 0bpasLbl, coaep>xuntcsa B guanasoHe 0,025-
0,4 % nopoLluKa AMYHOIA CKOP/yMnbl.

lMonyyeHHble rein UMesIN CBOWMCTBEHHbI
ANSA X)KeNnaTUHOBbIX CTyAHel CTeKNOBUAHbIA N3-
nom. B xone HabnwoAeHWI, NONYYEHHbIX BO Bpe-
MSA 9KCNepuMeHTa, criefyetT OTMeTUTb, YTO HU3-
KOe cofiep>kaHue KasibLna No3BOJIAET MNoNydnThb
npo3payvHble ynpyrme resin, He CK/IOHHbIE K Obl-
CTPOMY cuHepe3ucy. OfHaKO C YBeNMYEHUEM
KO/IMYecTBa MUHEPasIbHOro KOMMOHEeHTa B CU-
cTeMe XOTA U Habn4anocb yBesiMyeHue CUsbl,
BblAep>KMBatoLLeli Harpy3Ky, HO Npu 3TOM renu
CTaHOBWJ/INCb 601ee rPyobIMU Y TIOMKUMMN.

Ha puc. 3 npueefeHa Mopesib KOMMeKca
Ka/ibLMSA C YeTblpbMSA OCTaTKaMW ranakTypoHo-
BOM KNCNOTbI, NOIy4eHHast NyTEM KBAaHTOBO-XM-
MWYECKOro MoeninpoBaHns metogom PM6.

Css3b B cucteme «NEA pectin : Ca 2+» HOCUT
MOHHbIW XapakKTep. PaBHO-MepHO pacnpeneseH-
HaA cuiia CBA3W MeXAY 4YeTblpbMsSA OCTaTKamMu
raslakTypoHO-BbIX KUC/AOT pa3pyluaeTcd, B pe-
3ynbTate nonagaHWsa CUCTeMbl B KUC/YHO cpesy
(>kenypouHbIii COK), YTO NMPUBOAUT K BbICBOGO-
XXAEHUIO0 MOHOB Ca2+ Ansa fanbHewnLei nx ycBo-
eMOCTM OpraHM3MOoM 4YesioBeKa.

B xoae akcneprvmeHTa ObIIN TakXXe YCTaHOB-
NeHbl CPOKU U YCNOBUA XPaHEHUS MONYYEHHbIX
o6pa3uyos (t = +4-8°C, T = 3-4 cyT.). Cpoku xpa-
HEHWS B 3aKpPbITOM BUAE Ha AaHHbI MOMEHT
YTOUHAOTCA.

3aknr4yeHue. Takmm obpasom, 6bIso ycTa-
HOBJ/IEHO, YTO MOJIyYEHHbIe resin Ha OCHOBE CU-
ctembl «NEA pectin : Ca 2+» ¢ UCNo/b30BaHNEM
nopoLlKa SIMYHOW CKOpAyMbl, KakK MCTOYHMKA
Kanbunsa, B ananasoHe 0,025-0,4 %, nMeroT XO-
poLine opraHosenTUYecKMUe nokasarenu U Mo-
ryT BbICTYNMUTb HN3KOKa/IOPUIHOM anibTepHaTu-
BOW >XeNaTUHOBbLIM FesisiM.

Takke OblI0 [0Ka3aHO, 4TO peanusauus
cBoicTB cucteMbl «NEA pectin : Ca2+» 6yget
NPOUCXOANTb B MOAKUCNEHHBIX NULLLEBLIX Cpeaax.
[N aToro 66110 NPeasIoXKeHO UCMosb30BaHMe Uu-
TPyCcoBOro n/uam NNoLoBO-Aro4HONO ChipbS.
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Puc. 3. Mogenb yCTOMYNMBOr0 KOMIMJIeKca KanbLnil ranak TypoHaTa
Model stable complex calcium galacturonate

MyTém npoBefeHUA NMPSAMONA KanopumMeTpun
Ob1I/IN NOATBEPXKAEHLI TeN0Bble 3PPEKTLI MO-
fAenen Komnnekca KanbLmsa ¢ ranaktypoHaTamu,
NnoslyyeHHble B XO04e KBaHTOBO-XMMWYECKOIO
MOZenMpoBaHnA. PasHuua mexay TensoBbIMU
aphpekTamn coctaBunia 3%, UTO NOATBepXKAAeT
NPaBUIbHOCTb Pe3yNbTaToB KBAHTOBO-XUMUYe-
CKOro MOZeNnnMpoBaHuA.

Takmnm obpaszom, paboTbl B 3TOM Hanpas/ie-
HUN MOXXHO CYMTaTb BECbMa NEPCNEKTUBHbLIMMU.

CBA3b B cuctemMe «NEA pectin : Ca 2+» HOCUT
WOHHbI XapakKTep. PaBHO-MepPHO pacnpegeneH-
Has cuna CBA3M MeXAy 4YeTblpbMSA OcTaTkKamu
raslakTypoHO-BbIX KUCAOT pa3pyluaeTcd, B pe-
3ynbTaTe NonagaHus CUCTEMbI B KUC/YIO cpeay
(>kenypouHbI COK), YTO NMPUBOAUT K BbICBOGO-
XXAEHUI0 MOHOB Ca2+ ansa fasbHelwein nx ycso-
AeMOCTM OpPraHM3MOM Yesi0BeKa.

B xofe akcrnepuMeHTa 6bI/1M TaKXXe YCTaHOB-
NeHbl CPOKU U YCNOBUA XPAHEHUSA MOMYYEHHbIX
o6pa3yos (t = +4-8°C, T = 3-4 cyT.). CpoKku xpa-
HEHMA B 3aKpPbITOM BUAE Ha AAHHbIA MOMEHT
YTOUHSAKOTCA.

3akitoyeHune. Takum o6pasom, 6b110 yeTa-
HOBJ/IEHO, YTO MOJIyYeHHbIe resin Ha OCHOBe CU-
ctembl «NEA pectin : Ca 2+» ¢ UCNosb30BaHNEM
NopoLlKa SAWYHOW CKOPAYyMbl, KaK WUCTOYHMKA
Kanbunsa, B AnanasoHe 0,025-0,4 %, nMeroT XO-
poLune opraHosienTUYecKMe nokasarenu U Mo-
ryT BbICTYNMUTb HU3KOKa/IOPUIHOM anbTepHaTu-
BOW >XeNaTUHOBbLIM FesisiM.

Takxke 6bI10 [oKasaHo, 4YTO peann3auuns
cBocTB cuctembl «NEA pectin : Ca2+» 6yaet
NPONCXOAUTb B MOAKMUCMEHHbIX MULLEBBLIX Cpe-
fax. [Ana atoro 6b110 MpeanoXXeHo MCMonb30-
BaHWe LUTPycoBOro u/unuv nnofoBo-ArogHoro
CbIpbS.

MyTém npoBefeHUA NMPSAMONA KanopumMeTpun
ObIIN NOATBEPXKAEHbLI TeNn/0Bble 3PPeKTbl MO-
fenei Komnaekca KanbLmsa ¢ ranaktypoHaTamu,
Nnosly4eHHble B XO04e KBaHTOBO-XMMWYECKOro
MOZenMpoBaHNA. PasHuLa mMexXxay TernnoBbiMU
apthpekTamn coctaBunia 3%, UTO NOATBepXKAaeT
NpaBUIbHOCTbL Pe3yNbTaTOB KBaHTOBO-XUMUYe-
CKOro MOZennMpoBaHuA.

Takum ob6pasom, paboTbl B 3TOM Hanpas/ie-
HUU MOXXHO CUMTaTb BECbMa NepCneKTUBHbIMM.
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