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OBILIAA XAPAKTEPUCTUKA PABOTbBI
AKTyaJdbHOCTh PadoTbl. CepreyHo-COCYIUCThIE NAaTOJOTUH 3aHMMAT OJHO M3

NEPBBIX MECT MO 3a00JI€BAEMOCTH U CMEPTHOCTU HACENICHUS CPeId SKOHOMUYECKH Pa3-
BUTBHIX cTpaH. Ocoboe 3HaYeHUE B Pa3BUTHM MATOJIOTMM MMeeT AePHUIUT BUTAMUHOB,
MUIIEBBIX BOJOKOH, NMOJIMHEHACHIIICHHBIX JKUPHBIX KHCIOT U JIPYTUX HE3aMEHUMBIX
KOMITOHEHTOB TTHIIIH, 4 TaK K€ BBICOKUH YPOBEHB XOJIECTEPHUHA B KPOBH.

MenukaMeHTO3Has MPOPUITAKTHKA CEPICUHO-COCYAUCTHIX MATOJIOTHI C TTOMOIIIHIO
(hapMaKOJOTHYECKUX TPENapaToB, MOHUKAIONIUX YPOBEHb XOJIECTEPHUHA B KPOBH, HE
BCEr/ia JOCTYIIHA M HE BCEM IOKa3aHa, BCIEACTBUE psia ToO0UHBIX 3pdekToB. [1oaTo-
My HaumOoJsiee 3(PPEKTUBHBIM MOJXOJIOM SBISIETCS MCIIOJIb30BAaHUE B MUTAHUU (PYHK-
LHUOHAIBHBIX MPOAYKTOB, KOJIMYECTBO XOJIECTEPUHA B KOTOPBIX HEBEIHMKO, & TAKXKE 3a
CYET M0A00paHHBIX HHTPEIMEHTOB, CHOCOOHBIX BHIBOAUTH XOJECTEPHUH.

[To nanueiM Mun3apaBa Poccun, 3a mocneaHue rojibl CUTyanus ¢ COCTOSSHUEM M-
TaHUsl U 00ECTICYCHHOCThIO HaceNeHUsI (PYHKIIMOHAIBbHBIMUA MPOJYKTAMHU OLEHUBAETCS
KaK KpU3HUCHas, aCCOPTUMEHT MPOJIYKTOB JJisi MPOPUIAKTUKA CEPICUYHO-COCYIUCTHIX
[1aTOJIOTUHA OTPAHUYECH.

B oGecnieuennn Hacenenust Poccun MsICHbIMU MPOAYKTaMH (PYHKIITMOHAIBHOW Ha-
MPaBJICHHOCTH 3HAYUTEIbHAS POJIb MOXKET OBITh OTBEJICHA M3JEIHAM MAIITETHON TpyII-
nbl. [lamreTsl ABASIOTCA MHOTOKOMIIOHEHTHBIMH TMHIIEBBIMM CUCTEMaMH, BKIIIOYAIO-
MU [IHUPOKUN aCCOPTUMEHT MSICHOTO U PACTUTEIIBHOTO ChIPbSl. Y UUTHIBAsI COBPEMEH-
HbIE MPOOJIEMBbl dKOHOMHUKH, PAIIMOHAIBHO HCIOJIH30BATh PErHOHAIBHBIE MSCHBIE U
PaCTUTEIIbHBIEC CHIPHEBBIE PECYPCHI, 3@ CUET YEro TOTOBBINA MPOAYKT OYyAET UMETh HEBHI-
COKYIO C€0ECTOMMOCT.

Takum 006pazom, pa3paboTKa TEXHOJIOTHUHU U PEIENTYp HOBBIX BUJOB MAIITETOB JIJIs
(YHKIMOHATBLHOTO MUTAHUS JIIOJEH, MPEAPACIIONOKEHHBIX K CEpJCYHO - COCYUCTHIM
MATOJIOTHSIM, SIBIISIETCA aKTyallbHOM HAy4YHO-TIPAKTUYECKON MPOOIEMO U UMEET COLH-
aJbHOE 3HAYCHHUE.

BrinonHennsie uccneaoBanusi ocHoBaHbl Ha Tpyaax B.M. ['op6artosa, H.H. JIuna-
toBa, A.b. Jlucuupina, M.A. Poroa, A.B Ycrtunooii, C.11. XBbuiu, N.®. T'opiosa,
B.A. Tyrenbsna u ap.

Ieab u 3a1auu uccaenoBanus. [lenpro HacTosIIeH pabOTHI ABISIETCS pa3paboTka

pelenTyp U TEXHOJIOTMU MAIlTETOB JJIsl JIIOJICH, MPEIpacloOKEHHBIX K CEepJIeYHO-
COCYIUCTBIM TIATOJIOTHSIM, HA OCHOBE HU3KOXOJECTEPHHOBOTO MSICHOTO CHIPhS C 100aB-
JIEHUEeM OWOJIOTUYECKH aKTUBHBIX PACTUTEIbHBIX HHTPEIUCHTOB, C Y4ETOM MEIUKO-
OMOJIOTHYECKUX TPEOOBAHUM M MPOCKTUPOBAHUS MX COCTABa C UCIIOJIb30BAaHUEM METO-
JI0B MaTeMaTU4YECKOr0 MOJICIMPOBAHMUS.

JInst TOCTHXKEHMS MOCTABJICHHOM L[EJIA PEIIAJIA CIEAYIOIINE 3a/1a4H:

- pa3paborarh Hay4dHO - 06ocHOBaHHBIE pekomermannu (HOP) k cocraBy marmire-

TOB JJIs1 ITMTAaHUA HIOHGI;'I, PEapacIOIOKCHHBIX K CEPACYHO-COCYAUCTHIM ITATOJIOTHAM,
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- OCYLIECTBUTH NPOEKTUPOBAHUE PELENTYPHBIX KOMIIO3UIIMHU C IPUMEHEHHEM Me-
TOJI0B KOMIIBIOTEPHOI'O MOJIEJIMPOBAHUS M aHAJIN3a HYTPUEHTHOH a/IeKBaTHOCTH,

- u3yuuth OTC pacTUTEIbHBIX HHTPEIUEHTOB;

- Ha OCHOBAHMU (PYHKIIMOHAJIBHO-TEXHOJOTUYECKUX U OPraHOJENTHYECKUX IMOKa-
3arejiel mamTeToB OOOCHOBaTh YPOBEHb BHECEHHS] PACTUTEIBHBIX HHIPEIUEHTOB H
CI0cOo0 MX BHECCHMS,

- pa3paboTaTh TEXHOJOTHIO IMPOU3BOJCTBA IMAIITETOB, OOOCHOBATH CPOKHU T'OJHO-
CTH pa3pabOTaHHBIX IPOAYKTOB,;

-IIPOBECTU KOMILJIEKCHBIE MCCIIEOBAaHUS ONBITHBIX O0pa3loB NPOAYKTA, BKIIIO-
YarolMe OLEHKY MUILEBON M OMOJIOrMYECKON LEHHOCTHU, IIPOBECTU OLEHKY HYTPHUEHT-
HOM aJIeKBaTHOCTH, UCCIIEIOBATh MUKPOCTPYKTYPHBIE XapaKTEPUCTHKU;

- MIPOBECTU MEANKO-OMOJIOTHYECKYIO OLICHKY pa3paOOTaHHBIX MAIITETOB ISl MPO-
(PUITAKTUKHU CEPJIEYHO - COCYIUCTHIX MATOJIOTHIA;

- paccuuTaTh SKOHOMHYECKYIO 3((PEKTUBHOCThH, pa3paboTaTh U YTBEPAHUTH KOM-
IJIEKT TEXHUYECKOW TOKyMEHTAlMU Ha pa3paO0TaHHBIA MPOIYKT;

Hayunas HoBuM3Ha. Ha ocHOBe aHanm3a HMMEIOILUXCS JIMTEPATYPHBIX JaHHBIX
oCyllecTBIIeHa (popMalin3alus MEIUKO-ONOIOTHYeCKUX TpeOoBaHUMN K (YyHKIMOHAJb-
HOMY npoaykty. Ha 6a3e 3Toil (hopmanuzanuu onpeaeneHbl OCHOBHBIE KOJIMYECTBEH-

HBbIC OTPAHWYCHUS HA MACCOBBIC JOJM OMOJOTHUYECKH BAKHBIX MAKpPOTHUTATCIIBHBIX BE-
IECTB.

Hay4Ho m 3kcriepuMeHTaIbHO 00OCHOBaHA CTEIMEHb THApATAIli U YPOBEHH BHE-
cennsi bAJl «TeikOBKay, MOPOIIKA THIKBEHHBIX CEMEUEK M AJIbTMHATA HATPHS, a TaK XKE
11e71eco00pa3HOCTh M A (HEKTUBHOCTh MPUMEHEHHUSI UX B KauyecTBE JTI0OABOK ISl yIyd-
meHus: GyHKIUOHATHHO-TEXHOJIOTUYECKUX CBOMCTB M OOOTaleHusl MamTeToB (Hu3no-
JIOTUYECKH (PYHKIIMOHAIBHBIMUA MHTpEANeHTaMH. M3ydeHbl moka3arenan 0e30macHOCTH,
MUIIEBON 1 OMOJIOTUYECKOM IIEHHOCTH TaIITeTa.

B ombiTax Ha 1a00paTOPHBIX KUBOTHBIX YCTAHOBJICHO JOCTOBEPHOE CHUKEHUE XO-
JIECTEpHUHA, TPUTIIUIECPUIOB, CYIb(OTUAPWILHBIX TPYMI W KPEaTHHHUHA B CHIBOPOTKE
KPOBH, YTO CBHCTEILCTBYET O TOJIOKUTECIIBHOM BIUSHUW TPOAYKTa Ha JUMUIHBIA 00-
MEH.

IIpakTHyeckas 3HAUMMOCTb. Ha ocHOBaHWU pe3ynbTaTOB MPOBEICHHBIX UCCIIC-

JIOBaHUHM pa3pabOTaHbl PEUENTYPhl W TEXHOJOTHUS TAIITETOB A (DYHKIIMOHAIHLHOTO
MUTaHUs JIOJEH, IPEeIPacOIOKEHHBIX K CEPIAEUYHO-COCYAUCTBIM MTATOJIOTUSM.
Pazpabotana u yTBepkJeHa TexHuueckas gokymenTtamus "l[IpoaykTel msicocoaep-
xamue. [lamretsy (TY 9213-001-00493497-07). Hokazana skoHomudeckas dddek-
TUBHOCTb M COKpAILIEHHE 3aTpaT B CPAaBHEHUHU C MPOU3BOJICTBOM aHAJIOTUYHBIX MallTe-
TOB. [IpoayKT OTMEUEH IUIUIOMOM Ha BCEpOCCHHUCKOM CMOTPE-KOHKYPCE JIyYIIUX M-
meBblx npoayktoB 2007 r. (r. Boarorpanm), a Takke yJOCTOEH AUILUIOMAa U OPOH30BOM

Meganu Ha 9-oil Poccuiickold arponpoMbBINUIEHHON BbICTaBKE «30J10Tasi oceHb-2007»
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(r. Mockga).

Iyoankamuu. Ilo pesynbraram wHCClIEeOBaHMA W MaTepualiaM JHUCCEepTallUiu
onyOnukoBaHo_14 rieyaTHBIX paboT.

AnpobGanus padoTbl. OCHOBHBIE acTieKThl pabOThI I0JI0KEHBI U 00CYX/IeHbI Ha Bee-

poccuiickoil kKoH(pepeHunn «COBPEMEHHBIE TEXHOJIOTMU NEPEPAOOTKH CENbCKOXO3SICT-
BeHHOM mpoaykimm» Capatos, 2007; MexayHapoaHoil kKoHGepeHInn « TeXHOJIOTHs U
NPOAYKTHI 310poBoro nutanus» Capartos, 2007; MexnyHapoanoi koHpeperntmu «Co-
BEPIICHCTBOBAHWE TEXHOJIOTMM NPOIYKTOB IHUTAHUS B CBETE IOCYAAPCTBEHHOW IIPO-
rpaMMBbI Pa3BUTHS CEIbCKOTO x03siicTBa» (Bomrorpan, 2008); 11- oit MexayHapoaHoi
HAY4YHO- TpaKTH4YecKor KoH(pepeHmuy mocpsieHHon mamsti B.M. I'opbaroa (Mocksa, 10-
11 nexabps 2008); 55-M MexayHapoJHOM KOHTpEcce M0 BOMPOCaM HAYKH 1 TEXHOJIOTUH MSICa,
Konenraren (/lanus);

CrpykTYypa M 00beM padoThl. /ucceprannsi COCTOMT U3 BBEICHUS, aHAMTHYC-

CKOTo 0030pa JHUTEpaTyphbl, CXEMbI MPOBEICHUS HCCIICIOBaHUA, 0OBEKTOB U METOOB
MCCJICIOBAHMS, SKCIIEPUMEHTAIBHON YaCTH, BBIBOJIOB, 3aKIIOUCHUS, CITUCKA HCIIOIB30-
BAHHOM JIUTEPATYPbI U IPUIIOKECHUM.

Pabota uznoxkena Ha 161 crpanune, BkitoyaeT 35 Ta0auI], 25 PUCYHKOB, MPUIIO-
xeHus. CUCOK JTUTEpaTypHBIX UCTOYHUKOB BKiItoYaeT 139 HanMeHoBaHMii paboT oTe-
YECTBEHHBIX U 3apyOEIKHBIX aBTOPOB.

COAEPKAHUE PABOTDBI
Bo BBe/leHMH 000CHOBaHA aKTYaJIbHOCTh TEMbI JTUCCEPTALIMOHHOW PabOThI, Ompe-

JIeJICHA 1I€J1b U OCHOBHBIE HANPABIICHUS UCCIIEOBAHNM.
B nepBoii_rj1aBe mpencTaBleH aHATUTUYECKUNA 0030p HAYYHOW M TEXHUYECKOUN

JUTEpaTypbl, B KOTOPOM PAaCCMOTPEHBI, B COOTBETCTBUHU C MEIUKO-OMOJIIOTHYECKUMU
TpeOOBaHUSAMH, PALIMOHBI TUTAHUS JIUL], IPEAPACIIOIOKEHHBIX K CEPAECUYHO-COCYIUCTHIM
natosiorusiM. O000IIEHbI OCHOBHBIE TPEOOBAaHUSA M NMPHUHIUIBI TUETOTEPANNH, HU3HO-
JIOTUYECKHE HOPMBI MOTPEOJICHUSI MAKpO - U MUKPOHYTpUEHTOB. [IpoaHanu3mpoBaHbl
paboThI, NOCBSIEHHBIE UCIOJIB30BAHUIO PA3JIMYHBIX OMOJIOTMYECKH aKTUBHBIX I00aBOK
B CO3/IaHUU MPOAYKTOB HJisi MPO(PHIAKTUKH CEPACYHO-COCYIUCTBIX MATOJOTUH, HUX
BJIMSIHUE HA KAYECTBEHHBIE IMOKA3aTEIN NMPOAYKTOB. B pe3ynbrare aHanusa JUTepaTyp-
HBIX JJAHHBIX 000CHOBaHA 11€J1b U C(HOPMYIUPOBAHBI KOHKPETHBIE 337a4l COOCTBEHHBIX
UCCIICIOBAHUMN.

Bo BTOpOI#i Iy1aBe AaHbl KPATKUE XapaKTEPUCTHUKU OOBEKTOB MCCIEAOBAHMM, OI-

peleNI€H KOMIUIEKC U3y4aeMbIX IOKa3aTeIeH, U3JI0KEHBI METOIbI UX OIPEIEIICHUS.
B Tperbeii M _4YerBepTOi IjaBax [IpeacraBieHbl pe3ynbTaTbl KOMIBIOTEPHOIO

MPOEKTUPOBAHUS PELETITYP MAIITETOB A MPOPUIAKTHKU CEPACUYHO-COCYTUCTHIX Ma-
TOJIOTUH, OCYIIECTBIIEH BHIOOP TEXHOJOTMYECKONW CXEMBbI M MapaMeTpOB MPOU3BOJICTBA
npO(UIAKTUIECKOTO MPOTYKTA.



[To cOBOKYITHOCTH PE3yJIbTATOB MCCIIEIOBAaHUI OOOCHOBAHBI 03Bl M YCIOBUS THI-
paTaluy pacTUTEIbHBIX UHIPEIUECHTOB. M3JI0KEHBI U MPOAHAIM3UPOBAHbI PE3YIIHTATHI
UCCJIeIOBaHUS TTOKa3aTelield KauyecTBa U 0€30MaCHOCTH, MPUBEIEHBI JaHHBIE HKCIIEPU-
MEHTa TI0 ONpPENIECTICHUIO BIUSHUS PACTUTEIBHBIX MOPOIIKOB Ha YCBOSEMOCTh OEJIKOB
mamiTeTa B OMbITax «in Vitroy, MHKpOCTPYKTYypHas M MEIUKO-OHOJIOTHYecKas OIICHKa
pa3pabOTaHHOIO MAIITETA.

B nsiToii rj1aBe mpon3BeICH pacyeT IKOHOMHYECKOU 3P HEKTHBHOCTH M TIPEICTAB-

JICHBI CBCACHUS 110 pa3pa60TKe HOpMaTHBHOﬁ AOKYMCHTAIINH Ha UX IIPOU3BOJACTBO.

B 3aKkj1104e€HNH U3J10KCHBI BBIBOJEBI 110 BBIIIOJTHEHHOMU pa60Te.

B HNPUWIOKCHUAX IIPCACTABIICHBI KOIMMU JOKYMCHTOB, IMOATBCPKAAIOIINX 3aBCP-
IMICHHOCTD pa6OTBI.

OPTAHU3AIIUA SGKCIHEPUMEHTA U METO/Ibl UCCJIEJIOBAHUSA

OObekTaMu HCCIEAOBaHUS B HACTOAIICH JUCCEPTALIMOHHOW paboOTe SIBIISUIUCH:
BAJl «TeikoBka» (TY 9146-161-02067862-2005), moporok ceMssH THIKBBEI (TY 9146-
138-10514645-06), mopolloK ajnbruHata HaTpusi, 00pasilbl MOJIEIBHBIX MAIITETHBIX
Macc U rOTOBBIC MAIITETHI, BKIIOYAIOIINE OUOJOTHYECKH aKTHUBHBIE KOMIOHEHTHI. Mc-
CJIEIOBAaHHUs IPOBOJIMIIN B COOTBETCTBUU CO CXEMOM, PEJCTABIECHHON Ha puc. 1.
Metonas! uccaenoBanuii: 1-4 — maccoBas 10715 BJIary, OeJIKa, JIMITHJIOB, 30JI6I — IT0 OOIIe-
MPUHSATHIM METOJIKAM; 5 — SHepreTndeckast IEeHHOCTh PACUETHBIM MyTEM; 6 — MPOEKTHPO-
BaHUE PELENTYp METOAOM KOMITBIOTEPHOIO MOAETUPOBAHMS — COTJIACHO METOA0JIOTUU
JlumatoBa H.H. (mporpammHoe oGecnedeHue pa3zpaboTaHo npu ydactuu bamkuposa
O.N.); 7- aMUHOKHUCIOTHBIN COCTaB OEIKOB, KUPHOKHUCIOTHBIM COCTaB JHUIHUIOB pac-
CUUTBHIBAINA C HCIIOJIb30BAHUEM CHCTEMbI KOMITBIOTEPHOTO MOJEJIMPOBAHUS COAlaHCH-
POBAaHHOCTH COCTaBa U OIICHKU M KauyeCTBA MOJUKOMIIOHEHTHBIX MUIINEBBIX CUCTEM; 8 —
AMUHOKHCIIOTHBIN COCTAaB ONPENENsUId METOJAOM HOHOOOMEHHOW Xpomarorpaduu Ha
aMUHOKHCIIOTHOM aHanu3atope ¢pupmbl «Bekmany; 9 — pacuét aMMHOKHCIOTHBIX CKO-
pOB mpoBoMIICs ¢ ucnoab3oBaHueM Ikansl ®AO/BO3; 10 - BnarocBs3pIBaIOILyO CIO-
coonocts (BCC) ompenensiim MerogoMm mnpeccoBanus mno ['pay-Xammy; 11-12 -
KCC,KYC- no obmenpunsareiM Meroaukam; 13— Xomecrepun — 'OCT P.4.1.1672-03;
14 — >XUPHOKUCIOTHBIA cocTaB — 1o MeTony Domva Ha razoBom xpomatorpade HP
6890 ¢upmer «Hewlett Packard»; 15 — ThY — no merony, onucannomy H.K. XKypas-
ckoi; 16 - mepekncHoe yucio — no meroxy, onucannomy H.K. JKypasckoii; 17 - xu-
CJIIOTHOE uuciio — 1o Meroxay, onucanuomy H.K. XKypasckoii; 18 — pH nHa crammonap-
HOM aiekTpoHHOM pH-meTpe pH-150M; 19 — Makpo- U MUKPOAJIEMEHTHBIA COCTaB OTI-
penensiiu yauduimpoBaHHbiMA MeTogamu; 20 — BUTaMUHBI — 110 MeToiukaM MHcTuTy-
ta nutanuss PAMH; 21 — mukpobuonoruueckue mnokaszarenu omnpeaensan no 'OCT
9958-81, 'OCT 10444.2-94, TOCT 10444.15-94, TOCT P 50474-93, TOCT P 50480-

93, TOCT 29185-91 na 6aze kadenpsl MUKPOOHOJIIOTUH W BETEPUHAPHO-CAHUTAPHOM
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skcnepTusbl CapaToBckoro 'AY; 22 — opranosienTuyeckasi OI[eHKa — M0 MOKa3aTeNsIM:
BHEIIIHUM BUWJ, I[BET, 3alax, BKyC MO 5-TH OajbHOW mikaiae B cooTBeTcTBUU ¢ ['OCT
9959 -91; 23 — mokazarenu Oe3onacHOCTH ompeaessui B coorBeTcTBuM ¢ CanlluH
2.3.2.1078-01; 24 — MUKpOCTPYKTYpHBIE UCCIeI0BaHUs MpoayKTa npoBoauiu no 'OCT
P 51604-2000; 25 —mrepeBapumMocTh in Vitro mo meroay IlokpoBckoro-EpranoBa B Mo-
mudukarmu akagemuka JlumaroBa H.H; 26 - comepkaHue NHINEBBIX BOJOKOH — TIO
I'OCT P.4.1.1672-03; 27 - OuOIOTUYECKYIO LIEHHOCTh OMpPENesUId YHU(PUIIMPOBAHHBI-
MU METOJIaMH, IPUHATHIMU B KIIMHMYECKOU TpakTuke BuBapus CapatoBckoro ['AY; 28
- skoHOMHUYecKast 3 (HEKTUBHOCTH — 1O MeToiuke K.2.H. H.®. HeOypuniioBoi.

AHau3 U 00001IeHNe HAYYHOI, TATEeHTHON U TeXHUYe-
CKOM JINTEPATYpPbl, ONpeAe/eHue HeJIH 1 32124 padoThl

A 4

Pazpa6orka HOP k co31aHuI0 NPOAYKTA HA MSICHOI OCHOBE
AJs1 NPOPUIAKTUKH CepIeYHO-COCYAUCTHIX NATOI0T il

A 4

IToa6op UHIPeTNMEHTOB, KOMIILIOTEPHOE MPOEKTHPOBAHNE MO/I€JIb-
HBIX pelenTypHbIX KOMIO3UIIMiT mpoaykTa (6-7, 9)

Y

O0ocHOBaHMe CTeNeH! raipaTalui ¥ YPOBHS BHECEHHS PACTUTEIbHBIX HH-
rpeaueHToB (1-4, 10-12, 18) BHeceHne KOPppeKTHB B pelenTYpPbl NPOAYKTA MO
pe3yJibTaTaM MCCJIeOBAHUI ¢ y4eTOM OPraHOJIeNTHYECKOM omeHKH (22)

A 4

Pa3pa6oTKa TeXHOJIOTHYECKOi CXeMbl IPOM3BOJACTBA, 000CHOBAHHE CPOKA
rognoctu (15, 16, 17, 21)

'

Bbipa6oTKa ONbBITHOM NapTHH, OLIEHKA Ka4eCcTBA U HYTPH-
C€HTHOH aJeKBATHOCTH Pa3pad0TAHHBIX NAIITETOB

A 4 A 4

HccnenoBanue nokasaresiei Onpenenenue omo-
KayecTBa U 0€30MaCHOCTH JIOTHYECKOii 1eH-
(1-5, 8-9, 13, 14, 19-26) HOCTH NMALITETA
(27)

A 4 \ 4

Pa3paboTka TexHUYeCKOH JOKYMEHTAIIUM.
Ouenka 3xoHOMHYeCKOi YpPpexkTUBHOCTH (28)

Puc. 1. Cxema npoBeaeHus uccJie10BAHUI
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DKcrnepuMeHTallbHbIE HcceaoBanus mpooawanck Ha 6aze BHUWMIIa, B ucnbi-
tarenabHOM nabopatopuu BMO-tect MI'VIIB, u B ucneitarensHoil naboparopun Capa-
TOBCKOTO ['"AY. DKciepuMeHTaJIbHBIE U OIBITHO-TIPOMBILIEHHBIE 00pa3Lbl BEIpaOaThI-
BAJIMCh B YCJIOBUSX y4€OHO- Hay4YHO MPOU3BOJCTBEHHOIO II€Xa — JabopaTopuu Npu Ka-
benpe «TexHomorus MICHBIX M MOJIOYHBIX MpoaykToB» CapartoBckoro 'AY um H.U.
Basunosa 1 OOO MK «/lyOoxn».

[Tomy4yeHHBIE pe3yabTaThl UCCIEN0BAHUI 00padbATHIBAIMCH C UCIIOJIb30BAHUEM Me-
TOJAOB MAaTeMAaTU4YECKON CTATUCTUKH. [[OBTOPHOCTH ONIBITOB M aHAIU30B — TPEXKPATHASL.

OCHOBHBIE PE3YJIbTATHI UCCJIEJJOBAHUI
OcyuiecTtBieHa (opMaian3anusi CHEUHUaIbHBIX MEIUKO-OMOJIOIMYECKUX TpeOOoBa-
HUM, KOTOPBIM JIOJKEH COOTBETCTBOBAThH pa3padaThIBa€Mblid MPOAYKT JJI TUTAHUS JIIO-
JeH, IPelpacioyIOKEHHbIX K CEPIE€YHO-COCYAUCTBIM MAaTOJOTUAM. JTa (hopManu3anus
MpoBOAWIACE Ha 0a3e COBpeMEHHBIX mpeiacTaBieHuit nquerorepanuu npu CCII, BwiTe-
KAaloIIMX U3 NPUHIMUIOB cOanaHcupoBaHHoro nutanus A.A. IlokpoBckoro, HopM ¢u-
3MOJIOTMYECKON MOTPeOHOCTH B MUIIEBBIX BEIIECTBAaX U sHepruu. B tabn. 1 mpexncras-
JeHbl (popManU30BaHHbIE TPEOOBAHUS, IPUMEHUTEILHO K OCHOBHBIM MaKpOIIUTATElb-
HBIM BEILIECTBAM.
Tabnuua 1
®opManu30BaHHbIE HAYYHO OOOCHOBAaHHBIE PEKOMEHJALIMHU K IPOYKTY AJI MPO-
(UIAKTUKH CepCYHO-COCYIUCTBIX MATOJIOTUH.

[Toxazarenu Hopwma % OT CyTO4YHOI
oTpeOHOCTH

Bbenoxk, r/100 r mpoaykra 15,0-20,0 15-20
XKup r/100 r npoaykra, He Oomnee 15,0 15-20
Xonectepu, mr/100 r npoaykra, He 6ojee 35,0 10-15
HXK:MHXK:TTHXK 1:1:1
Koaddumment KK cObanancupoBanHocTu, 1051.€11 1
Coortnomenne [THXKwms: w3 (8-2):1
CooTHomieHne O6ETOoK : KUP 1:(0,8-0,9)
DHepreTuyeckasi HEHHOCTh, KKaJl 150-200 7-10
[Tumessie BosokHa, 1/100 r mpoaykra 1,5-2,0 30-50
Butamunsi, mr/100 T npoaykra:
C 37,5-62,0 30-50
B- KapoTuH, 0,6-1,0 30-50

Kpome Toro, npoAayKT IOJKEH COAEp>KaTh KOMIIOHEHThI, MHTUOUPYIOIIUE B Opra-
HU3ME MPOIECChl OKUCIEHUS JIMMUIHBIX MEMOpaH, CTUMYJIMPYIOLIUE NEPUCTATBTUKY U
CHOCOOCTBYIOIINE PETYISILIMK XOJIECTEPUHOBOTO OOMEHA.



OcHOBHBIE MSICHBIE MHTPEIUEHTHI mamrera (0apaHuHa, MsICO MTHIIBI) TT0I00paHbI
Ha OCHOBAHHUM aHAJIM3a UX MUIIEBON IIEHHOCTH U HYTPUEHTHOM aJIEeKBATHOCTH C YYETOM
pa3zpaborannbix HOP.

JIJist TIOBBIIEHUS MUILEBOM U (PU3UOJIOTHYECKON 1IEHHOCTH, YIY4IIEeHUs OpraHo-
JENTUYCCKUX U (DU3UKO-XMMHUYECKUX TIOKa3aTesield, YBEIMYCHHS CPOKOB XpaHEHUS
MSICHOTO TIAIITETa, a TaK ke 000TalIeHns] BATAMHHAMH, MUHEPATIbHBIMH 3JIEMEHTaAMU U
MUIIEBEIMU BOJIOKHAM, CTIOCOOHBIMH BBIBOJIUTH XOJIECTEPUH U3 OpraHW3Ma Ha OCHOBa-
HUW aHaANIW3a JINTEPATypHBIX JaHHBIX M MAaTeHTHOW WHpopmaruu. B kadecTBe pacTu-
TEJbHBIX UHTpeaueHTOB ObLIH BhIOpaHbl BAJ] «TeikoBkay TY 9146-161-02067862-05,
nopoitok cemsiH ThIKBBI (TY 9146-138-10514645-06), mopo1iok aasruHaTa HaTpus.

CocraB u cojepxxkanue (U3HOJOTUYECKH IEHHBIX PACTUTENIbHBIX WHIPEIUECHTOB
MIpEACTABJICHBI B TA0II. 2, 3.

TaOmuma 2
CocraB u conepxanue GU3NOIOTHICCKA IEHHBIX PACTUTEIBHBIX HHTPEINECHTOB
B bAJI «ThikoBKa»

HanmeHnoBanwe WHrpeIueHTA ConepxaHue UHTPEIUCHTA
MaccoBas nomns 0eikoB, % 13,60
MaccoBast 10J1s1 TunuIoB, % 6,14
MaccoBas 1011 yriieBoJ0B, %, B TOM YHCIIE: 59,60
MMUILEBBIX BOJOKOH 26,84
MaccoBas nonst 3-kapotuna, mr/100r: 65,85
MaccoBas g0 ButamMmuHoB, Mr/100r:

C 89,00
E 4,90
B4 (xomun) 123,00
PP 5,40
MaccoBas noJist MakpodaeMeHToB, Mr/100 r:

KU 1830,00
Kb 495,00
dochop 490,00
Maraui 135,00
MaccoBast 10711 MUKpO3JeMeHTOB, MKT/100r:

KeJe30 7900,00
LAHK 2730,00
Menb 2045,00
¢rop 975,00
celieH 52,00
Hoxn 11,00




TaoOmuna 3
CocraB u cojaepxaHue GU3HOJOTHICCKU IEHHBIX PACTUTEIBHBIX HHIPEIUCHTOB
B ITOPOIITKE CEMSH THIKBBI

HaumenoBanue Coneprxanue HaumenoBanue Conepxxanue
HMHIPEUCHTA UHTPEMCHTA UHTPEAMCHTA UHTPENCHTA
OoOmas Biara, % 9,23 unak, Mr/kr 28,60
Ceipoii ipotenH, % 46,12 XKeneso, mMr/kr 71,31
Ceipoit xup, % 8,91 Maruuii, Mr/Kr 44,92
Ceipas 30712, % 8,50 XpoM, MI/Kr 0,63
CelIpas kneTyaTka, % 10,60 KobGaneTt, Mr/xr 0,95
Kanpmit, % 0,34 Kanmuii, Mr/xr 0,02
Docdop, % 0,23 Huxkenb, mr/kr 0,94
Kapotusn, Mr/kr 29,12 Caunel, MI/kr 0,24
Menb, MI/kr 7,10 Mapraner, Mr/kr 9,80

N3 npuBeneHHbIX JaHHBIX BUAHO, YTO BA /] « ThIKOBKa» M MOPOIIOK CEMSIH THIKBBI
COJIEpKaT psAJl BATAMUHOB, [3-KapOTUH, MUHEPAJIbHBIC 3JIEMEHTHI M MUIIEBbIE BOJOKHA,
KOTOPBbIE SIBIISIIOTCS (PU3HOTIOTHYECKU (DYHKITMOHAILHBIMU UHTPEIUEHTAMHU.

B pesynbraTe aHanuza JUTEPATypHBIX JIAHHBIX YCTAHOBJICH 3HAYUTENbHBINA Jedu-
IIUT B pallMOHaX MUTAHUS MUILIEBBIX BOJOKOH. [I0aTOMY B KauecTBe oboraiaromieit 10-
0aBKM, U B Ka4ECTBE CTAOMJIM3ATOPA, 11EJECO00pa3HO UCIIOIb30BaTh AJIbITUHAT HATPHS,
XapaKTepU3YIONIUNCS MIHUPOKUM CIEKTPOM KaK TEXHOJOTUYECKUX, TaK U JieuyeOHO-
NpodUIAKTUYECKUX CBOMCTB. AJIbIMHAT HATPUS BHICTYNAET B KaueCTBE OMOJIOTUYECKU
aKTUBHOI'O Haydalia, JijIsi OOIEero O3/0POBJICHUS W BBIBEJACHUS U3 OpraHu3Ma 4yKepoj-
HBIX BEIIECTB, IOBBILICHUS €CTECTBEHHOIO HWMMYHUTETA, YIYUYILICHUS YIIIEBOJHO-
JUTUIHOTO OOMEHA, a TaK K€ JIJIsl BEIBEJICHUS XOJIECTEPHUHA.

XKupoBoit KOMIIOHEHT (POPMUPYETCS KUPOM MSICHOTO CHIPbSI U JIBHSHOTO Macia,
kak ucrounuka [THXXK, a Taxke >KUpoM CBUHBIM, TOIUICHBIM, 00Jaal0NIM XOPOIICH
cOaIaHCUPOBAHHOCTHIO YKUPHOKUCIIOTHOTO cOCTaBa. JIbHsIHOE Macio 00raTo JIMHOJIEBOU
KUCJIOTON (3, 3HAYUTEIIBHO CHUKAIOIIEH YPOBEHb TUNEPTPUTIIMIIEPUHEMHUH.

Kpome 0CHOBHBIX KOMIIOHEHTOB, B PELENTYPaX MPUMEHAIOTCS: COJb MUILEBAs Ka-
JMeBas, SKCTPAKTHI CIIEIUH, aCKOPOWHOBASI KUCJIOTA.

Ha ocnoe HOP, ¢ yueTOM HaHHBIX XUMHUYECKOTO COCTaBa KOMIIOHEHTOB IMPOEKTH-
pPyEMOro mpoAyKTa, METOAAMHU JIMHEMHOTO MPOTPAMMHUPOBAHUSA U KOMIIBIOTEPHOTO MO-
JIEUPOBAHUS Pa3pabOTaHbl PEIICHITYPhI MOJICIICH.

N3 MHOecTBa BapuaHTOB ObLIIM BBIOpAHBI PEIENTYPhl C HAUBBICIIUMU 3HAYCHU S~
MU HYTPUEHTHOM U MUIIEBOM aJleKBaTHOCTH (Tad. 4, 5).




PCHCHTypHLIG KOMIIO3HUIINH p8,3pa6OTaHHLIX IamTcTOB

Taomuna 4

ITamrer ITamrer
HanMeHoBaHve HHTPETUCHTOB . N
«OpUTHHATBHBI» «JIrOOUMBIIT»
COOTHOILIIEHHE UHTPEIUEHTOB, %
bapanuna xunoBaHHas OTHOCOPTHAS 36,0 40,0
Msico ntutisl (TpyaKa) 40,0 42.0
JKup ToruneHsiit cCBUHON 3,0 4.0
MacJio JpHsSHOE 4,0 4,0
JIyk cBexuit 5,0 5,0
BAJI «TeikoBKa» 5,0 5,0
[TopoIIoK THIKBEHHBIX CEMEUEK 7,0 -
Bona 20,0-25,0 30,0-35,0
I'enb anbrunara HaTpUs 10,0 -
Coib kajareBas MHIIeBast 1,8 1,8
ACKOpOMHOBAS KHUCJIOTA 0,5 0,5
CO3,- 9KCTpaKT MPSHOCTEH 0,5 0,5
Tabmauia 5

Ilokazarenu HI/IHICBOf/'I AICKBAaTHOCTH U HYTpHCHTHOﬁ C6aJIaHCI/Ip0BaHHOCTH

CIIPOECKTUPOBAHHBIX MOJEJEH MAIITETOB

. [Tamrer [Tawrer
HanmenoBanue nokasarenen . .
«OpurnHaIBHBII «JIr0OMMBIIT»
[Toka3zarenn XMMHYECKOTO COCTaBa, MaccoBast 1035 %o
benok 20,0 18,0
Kup 11,2 11,9
AMMHOKHUCIIOTHAs cOaIaHCUPOBAHHOCTD
MuH. ckop, 1071.e1 (Cpin) 1,00 1,01
Koaddunment yrumurapaocty, nomn.ei (o) 0,82 0,80
Koadduuunent conocraBumoii nzosirounoctu, r100 r 6en- 7.97 9,08
ka (U)
XKupHokucioTHasi cOaJlaHCHPOBAaHHOCTh
KoaddummeHT )KUpHOKUCIOTHOM cOa- *1=1...3 0,92 0,89
JAHCUPOBAaHHOCTH, 10J1. el. (R(;) **|=1...6 0,90 0,85

*1=1...3 — cbanancupoBannocts y HXKK, Y MHXKK, > TTHXK

**|=1...6— cbanancupoBanHocts y HXK, > MHXK, > TTHXK,
JINHOJIEBOM, JIMHOJIEHOBOM, apaxUJOHOBOM )KMPHBIX KHCIOT

JlanHble TaONUIIBI CBUAETENBCTBYIOT O BBICOKMX 3HAUYECHUSIX KOIP(OUIIMEHTOB yTH-
JUTAPHOCTA aMUHOKHUCIOTHOIO COCTaBa U MUHUMAIILHOTO cKopa. Takum oOpa3om, mo-

Ka3aTCJIk, XapaKTCPU3YHOHNIUC aMHWHOKHUCIIOTHYIO C6aJ'IaHCI/IpOBaHHOCTB Oenka peucii-

TYpHBIX MOj€eNel, MOATBEPKAAIOT BBICOKYIO OMOJOTHYECKYIO IIEHHOCTh MPOEKTUPYeE-
MBIX MPOJIYKTOB. AHAJIN3 >KMPHOKHUCIOTHOrO cocTaBa no cootHomeHuto cymm HIKK,

MHXK u ITHXK Ry; =1...3 u cymm HXK, MHXK u ITHXK ¢ yuetom cbanmancupo-
BaHHOCTH TI0 JIMHOJICBOM, JJMHOJICHOBOM M apaxua0HOBOM kucioTaM Ry; =1...6 qoka3bi-

BAlOT BBICOKHEC 3HAUYCHUA KOC—)(i)(bI/IIII/ICHTOB }I(HpHOKHCJIOTHOﬁ C6aJ'IaHCI/Ip0BaHHOCTI/I.
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B mpouecce paboTel ObuIM HCCEenOBaHbl (YHKIIMOHATBHO-TEXHOJIOTHUECKHE
ceoiictBa BAJl «TbhIkOBKa», MOpOIIKAa THIKBEHHBIX CEMEYEK M ajJbIMHATa HATPUS U UX
BIMSHUE HAa Ka4E€CTBEHHBIC IIOKA3aTENM MAIITETOB. /[aHHBIE HCCIeNOBaHUM NPEICTaB-
JIEHBI Ha puc. 2, 3 u B Ta0I. 6.

Crnenyet oTMETUTD, uTO Hanu4ue B coctaBe bA [ « ThIKOBKa» MUIIEBBIX BOJIOKOH U
pacTUTENbHBIX 0elIKoB 00ycioBnuBaeT ee Bbicokyto BCC, a Tak e 3TO CBSI3aHO C BBI-
cokuM 3HaueHneM pH. BAJ[ «TrIkOBKa» peKOMEHAyeTcs T'MApaTHPOBAaTh B COOTHOLIE-
Huu 1:8.

10 —8;

(V8]

»]
=

reopel/t

£
N

CBA3aHHLIA BNAra

O N BOY

BAL"ToikOB@LIOK ThIKBEHHbIX CEMEYEK

Puc. 2. YPOBGHB CBA3bIBAHUA BJIAI' paCTUTCIbHBIMH ITOPOIIIKAMH

[Tokazarenb >KMPOCBS3BIBAIOUIEH CIOCOOHOCTH Yy NOPOILIKA THIKBEHHBIX CEMEUEK
Huxe, yeM y bAJ] «ThikoBKa» M ajnbruHaTa HaTpusl, YTO OOBSICHIETCS HAIMYUEM KHUPA
(8,91%) B mopo1ike THIKBEHHBIX CEMEYEK.

8 6,31
2 3,28
1,25

P, 2 :. -
é% 0 - ! ! T 1
2 0
§§ BAL "ToikoBKa"  MopoLok Anbrunar
3
o

TbIKBEHHbIX HaTpuA
cemeyek

Puc. 3. YpoBeHb cBsI3bIBaHUSA )KHUPA PACTUTEIBHBIMU IMOPOIIKAMHU

JlaHHBIE THCTOTPAMM CBUAETENIBCTBYIOT O TOM, YTO ITOPOLIOK THIKBEHHBIX CEMEUYEK
nMmeet Hu3Kyro BCC n XKCC, mo3aToMy €ro pekoMeHAyeTcss BHOCUTh B CyXOM BHJIE.

Tabmuna 6
Bennunna pH 10%-H0 BOTHOW BBITSIKKHA PACTUTEIBHBIX TOPOLIKOB
PacTurenbHble IOPOIIKH pH
BAJI «TBIKOBKa» 7,01£0,01
[Topolok ceMsiH THIKBBI 6,77+£0,01
Anbrunar HaTpus 7,12+0,01
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N3 npuBeneHHBIX TaHHBIX BUAHO, 4TO pH pacTUTENbHBIX NOPOIIKOB NPUOIUKEH K
HelTpaibHoMy (pH=7), m03TOMYy HE OKa)XeT OTPUIIATENILHOTO BIMSHUS HA OpPTraHOJeI-
TUYECKHE CBOMCTBA FOTOBOTO MPOAYKTA, a IPU BHECEHUH B MAIITETHYI0 MACCY MOBBICST
BOJIOCBSI3bIBAIOIIIYIO CIIOCOOHOCTb.

AnbruHaT HaTpHsl MOKHO BHOCUTH B MAIITETHYIO MAacCy B CyXOM BHJIE, HO JJIA MO-
JTy4eHUs CTAOMIBHON TOMOTEHHOM CUCTEMBI 00SI3aTENIbHBIM SIBIISECTCS MTPEIBAPUTEIILHOE
Ha0yxaHue MoyHcaxapuaa B BoJ€. DTO yIJIUMHUT TEXHOJOTMYECKUN Mpoliecc, HO olec-
MEYUT HEKHYIO OJHOPOIHYIO KOHCHCTEHIIHIO.

bbutn mpoBeAeHBI UCCIEA0BAHUS IO ONPEACIICHUIO CTENIEHU PACTBOPEHUS aJlbIH-
HaTa HATpUsA IPU TEMIIEpATYpax 20°C, 40°C, 60°C u 70°C. DKCIIEpUMEHT IOKa3all, 4TO
TeMIIepaTypa HE BIUSET HA CTEIEHb PACTBOPUMOCTHU ajbruHata HaTpus. Uepesz 60 MuH
aJbCMHAT HATPHUS PACTBOPHUJIICA MOJHOCTHIO IPU TEMIEPATYPE OT 20°C o 70°C.

Ananu3 quHamukd HaOyxauus BAJ[ «TeikoBkay» mpu Temmeparype ot 20-65 °C
CBUJIETENBCTBYET, UTO MPH MOBBIIICHUH TEMIEPATYPhl IPOJOJKUTEIBHOCTh HAOyXaHUs
HE3HAYUTENBHO MposioHrupyercss oT 40 no 60 mMuH, 3a cYeT BHYTPUCTPYKTYPHOIO H
MEXCTPYKTYPHOTO HaOyXxaHusl.

C uenbio COBEPILIEHCTBOBAaHMUS TEXHOJOTMH HccieayeM (yHKIUOHAIbHO-
TEXHOJIOTUYECKUE CBOMCTBA MAIITETOB B 3aBUCUMOCTH OT YPOBHSI BHECEHHUS PACTUTENb-
HBIX WHTPEIUEHTOB W TOATBEPAUM YpPOBEHb BHECEHHS, PACCUMTAHHBIA C MOMOIIBIO
KOMITBIOTEPHOT'O MOAEIIUPOBAHUS.

OnbITHBIMUA OOpa3LaMu CIIY>KHJIM MSICHBIE TTAIITEThl C 3aMEHOM MSICHOTO ChIPbsl Ha
BAJl «TeikoBka» (TII), ruapatupoBanusiii 1:8, u mopomok cemsiH ToIkBbI (IICT) B cy-
XOM BHUJIE, B KA4ECTBE KOHTPOJIA CIYKHJ oOpasell mamrera, BbipaboTaHHbd 1m0 TY
9213-051-13160604-03. JlanHbie Hccaea0BaHUMN MIPEACTABIICHBI B Ta0M. 7.

Tabnuua 7
BrusHue ypoBHs BHECEHHUS THIKBEHHBIX MOPOIIKOB Ha ()YHKIIMOHAIHHO-
TEXHOJIOTMYECKHUE CBOMCTBA MAIlITETa

O6pa3siib [TokazaTenu O06pa3ziet [TokazaTenu
BCC% pH BCC% pH
KonTponeaeiii | 70,8040,18 5,8540,08 | KoHTpOIbHBIN 70,80+0,18 | 5,85+0,08
5% BAJl «TeikoBKay»
9 + + + +
C 3% TII 71,26+0,33 6,50+0,03 3% (IICT) 71,81£0,17 | 6,51%0,01
5% BAJl «TrikOoBKay
o
C 5% TII 72,03+0,14 6,49+0,01 5% (IICT) 72,42+0,13 | 6,67+0,02
5% BAJl «ThikOoBKay
0
C 7% TII 71,41+£0,18 6,50+0,02 7% (IICT) 72,50+0,28 | 6,72+0,03
5% BAJl «TrikOoBKay
0
C 10% TIT 70,67+0,19 6,51+0,01 10%(I1CT) 72,42+0,33 | 6,81%0,02

Hau6onee Bricokass BCC 3adukcupoBana B mamrere ¢ BHeceHueM 5% BAJ[ «Twi-
KOBKa» U B oOpasue ¢ BHeceHneM 5% BAJl «TeikoBka» u 7% IICT 310 cBSi3aHO C TeM,
YTO THINEBHIE BOJOKHA, COMEPIKAIUECS B THIKBEHHBIX MOPOINKAaX, 00ECIICUNBAIOT HAH-
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OOJBITYI0 YIAEP)KUBAEMOCTh Biaru. VccinenoBanus MOATBEPKAAIOT YPOBEHb BHECCHHS,
PAaCCUMTAHHBIA C TIOMOINBIO KOMIBIOTEPHOTO MoOjeiaupoBaHus. Mcciaegyem BiausHHUE
YpOBHS THApATAIIUU ajJbI'MHATAa HATPUA Ha (PYHKIIMOHAIBHO-TEXHOJOTMYECKUE CBOMCT-
Ba IMAIITETOB. /J|aHHBIC UCCIIEIOBAHUH TIPEACTaBIEHbI B Ta0M. 8.
Tabmuma 8
Brustare ypoBHS THIpaTaIiiy albriHATA HATPHS Ha (PYHKITMOHATBHO-
TEXHOJIOTMYECKHE CBOMCTBA

O06pa3siib ITokazarenu
BCC% BCC% pH pH
MmaruTeTHas FOTOBBIN MalTeTHAas TOTOBBIN
macca MIPOYKT macca MPOJIYKT
Kontposnb 70,80+0,18 72,5+0,23 5,85+0,08 6,21+0,01
[Tamrer ¢ BAJ «ThikoBKa» U 10- 72,03+0,12 73,09+0,19 6,72+0,01 6,75+0,03
POIIIKOM THIKBEHHBIX CEMEUEK
1:15 71,20+0,16 79,8+0,32 6,71+0,01 6,83+0,01
1. 25 73,04+0,25 81,21+0,16 6,84+0,02 6,98+0,03
1:35 73,95+0,19 84,5+0,28 6,98+0,01 7,10+0,02
1:45 74,80+0,34 82,2+0,27 6,69+0,02 6,94+0,01

JlanHbpie TAONMUIBI CBUICTEIBCTBYIOT O TOM, YTO CMelleHHe BenuduHbl pH
oOpasioB Ha 1,13% B o0nacTs 00siee BHICOKMX 3HAYEHHUM MOJIOKHUTEIBHO CKAa3aJI0Ch Ha
BCC. Hau6onbmeit pazuuieit BCC (73,95%) namreTHoi Macchl 1 TOTOBOTO TTPOYKTa
(84,5%) obnamaeT mamTeT CO CTENEHbIO pa3BeaeHus anbruHata Hatpus 1:35. Ilpu aTom
BCC rotoBoro mpoaykra, mo CpaBHEHHIO C KOHTpOJEM, MOBbicWiIach Ha 12%, a mo
CpaBHEHMIO ¢ MaiteToM 0e3 anbrunara Ha 11,4%.

[TonTBEpAMM YypOBEHb BHECEHHS T€lisl albI'MHATA HATPHUS, PACCUUTAHHBIA C TIOMO-
1IbI0 KOMITBIOTEPHOTO MOJEINPOBAHUS,

IIpu pa3paboTke TEXHOJOTHH HEOOXOJAMMO YUUTHIBaTh HE ToJbko ®TC, HO U op-
raHoJIETITUYECKUE ToKa3arenu mnamteToB. Ha puc. 4 mpencTaBieHbl OpraHojenTHYEC-
CKHE MOKa3aTeIM NaIllITEeTOB C Pa3IMYHbIM YPOBHEM BHECEHUS T'eJisl albI'MHATA HATPUSL.

BHewWwHWW BUA

== KOHTPO/Nb
== Ee3 anbruHarta

2% rens anbrHaTa HaTpus
= 5% rens anbruHaTa HaTpMA
=fe=T7% rena anbruHata HaTpus

10%rens anbruHaTa HaTPUA

20% rens anbruHaTU HaTpMA

Puc. 4. OpraHonenTuyeckue IMOKa3aTeld IMAIITETOB C Pa3IUYHbIM YPOBHEM
BHECEHUS Iefisl aJlblrMHATa HAaTpUs

OOpa3iel ¢ ypoBHEM BHeceHUs 2-7/%- WMenn TOCTaTOYHO MPUEMIIEMBIN BKYC U
KoHcucTeHuo. O6pazer; ¢ ypoBHeM BHeceHUs 10% uMeeT HEXHYI0 MaXyIlylocs KOH-
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CUCTEHIIMIO, IPUATHBIN apoMaT U BKYC, CBOMCTBEHHBIM MsicCHOMY namrery. [Ipu BHece-
HUM 20% rens npoAyKT HMpuoOpern HENpPUATHBIM BKYC BOAOPOCIEH M KUAKYIO KOHCH-
CTEHLUIO.

JU1s TOATBEPK/IEHUSI YPOBHS BHECEHUS Telisl alblMHATa HATPUS OBLIM ONPEIEIEHbI
(GYHKIIMOHATFHO-TEXHOJIOTHUECKHE CBOMCTBAa 00pasloB. PesynbraThl uccieqoBaHUN
npecTaBiIeHbl B Ta0m. 9.

Tabmuma 9
Brnusinue ypoBHsI BHECEHUS Telis ajJbrMHATa HATPUS Ha PYHKIIMOHAIBHO-
TEXHOJIOTHYECKHE CBOWCTBA

Ilokazarenu
06 pH pH BCC% BCC%
pasen MaIITeTHON FOTOBOT'O MMaIITETHON FOTOBOTO
MAacChl MPOJIyKTa MaccChl MPOJIYKTa
Kontposnb 5,85+0,08 6,21+0,01 70,81+0,18 72,51+0,23
2% 6,61+0,02 6,67+0,01 72,20+0,12 73,92+0,18
5% 6,65+0,02 6,73+0,02 73,92+0,21 74,51+0,26
7% 6,67+0,03 6,95+0,01 73,51+0,34 74,10+0,16
10 % 6,95+0,01 7,12+0,01 74,01+£0,23 82,19+0,27
20% 7,21+0,02 7,33+0,03 74,23+0,35 83,67+0,43

BBenenue resns B 00pa3iubl NpUBOJIUT K cMellleHHIo pH B 1IEI0YHYI0 CTOPOHY, UTO,
OUYEBHJIHO, CBSI3aHO ¢ BbICOKUM (7,12) 3Hauenuem pH anbrunara Hatpus.

Haubonbmee yBennuenne BCC BbisiBneHo npu BHeceHuun 10 % rens-anbrunHara
Hatpud. [Tpu BHecenun 20% rens-anperunata BCC npoaomxaeT noBbIIATHCS, HO Opra-
HOJIENTUYECKHUE TMOKa3aTeln, mpu creneHu BHeceHus: 20 %, He MOKa3bIBalOT BBICOKHE
MOTpeOUTENHCKUE KauecTBa 00pasIia.

KadecTBO MSCHBIX MAIITETOB OMPENEIAETCS HE TOJBKO ONTUMAIbHBIM Pa3BUTHUEM
MPOIIECCOB BJIArOCBSI3bIBAHUSA, HO U KHUpOyAepkuBatoiieit crnocooHocteio (KKYC), xa-
pPaKTEepU3YIOLIEH TEXHOJIOIMUYECKYI0 YCTOMYMBOCTh MAIITETOB MPU TEIIOBOM 00padboT-
Ke. Pe3ynprarsl HcciienoBaHus, MPUBEACHHBIE HA PUC. 5, yKa3bIBawoT, uTo JKYC nam-
TETHON MacChl C aIbI'MHATOM HAaTPHs YBEIMYHUBAETCS C POCTOM MacCOBOM J0JHU MOJIMCa-
xapuaa. [Ipu 3ToM MakCUMyM OTMEYaeTcsl IpU BHECEHUU Teiisl anibruHaTta HaTtpust 10%.

OYHKIMOHAIBHO-TEXHOJOTMYECKUE W OPraHOJENTUUYECKUE IMOKA3aTENH MOJITBEP-
XKIalT ypoBeHb BHeceHHs, BAJ[ «ThikoBka» B KoinuecTBe 5%, MOPOIIKA THIKBEHHBIX
ceMeuek B KonmuecTBe 7%, rens anbruHarta Hatpus B konuuectse 10%, paccunTaHHbBIN
C IOMOUIBI0 KOMIBIOTEPHOTO MOJEIUPOBAHUS.
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Puc. 5 Biommmie ypopHA BHeceHId aderHHaTa HaTpia Ha KV C macaoro
dapua

2%
70

2 0%./. e
B KYC,%

10% 7%

Puc. 5. Biustnue ypoBHs BHeceHHsI asibruHaTa HaTpust Ha JKY C namTeTHOW MacChl

J1is mpou3BOACTBA (PYHKIIMOHAIBHOTO MAaIITeTa B KauecTBe 0a30Boii ObL1a BHIOpa-
Ha CYLIECTBYIOLIAas TEXHOJIOTMYEcKas cxema. Hapsay ¢ TpaaguIIMOHHBIMU TEXHOJIOTHYE-
CKMMHM OIEpaLUsIMU, JOMOJHUTEIBHO BBOASATCS ONEPALMM, CBA3aHHBIE C IOATOTOBKOMN
BAJI «TpikoBKa», MOPOIIKA THIKBEHHBIX CEMEUYEK, aJIbITMHATA HATPUS U >KHpPA TOIUICH-
HOTO, CBUHOT'O K IPUTOTOBJICHUIO MAIITETHOW Macchl. C LENbI0 YAAIECHHUS SKCTPAKTHB-
HBIX BEILIECTB, a TAKKE IIAKEHUS OPTaHOB MUIIEBAPEHHUSI IIPELYCMOTPEHA TEPMHUYECKAS
00paboTKa MSCHOTO ChIpbsi IyT€M OJIAHIIMPOBKKM B BOjE. TexXHOIOrudeckas cxema
IIpEACTaBIICHA HA pucC. 6.

B npodunaktuke cepaeduHO-COCYAUCTBIX MATOJOTUN OYEHb BAXKEH KOJIMYECTBEH-
HBI M KayeCTBEHHBIN cocTaB >kupa. Hapsny ¢ MOHM)KEHHBIM OOIIMM COAEpXKaHUEM
xupa 1 XC, IpoAYKT NOKEH UMETh cOaTaHCUPOBAHHBIN KUPHOKHUCIOTHBIN COCTaB.

JlaHHbBIE O KUPHOKUCIOTHOM COCTaBE pa3pabOTaHHOTO MPOJYKTa MPEICTaBICHbI B

tabmuue 10.
Ta6numa 10
XHpHOKHCHOTHBIfI COCTaB U C6aJ'IaHCI/Ip0BaHHOCTB pa3pa60TaHHOr0 namrTeTa
XupHsie kucnoTsl,% OT 001Iei
[Tokaszarenu Kontpouns CYMMBI
[Tawrrer [Tamrer
«OpuruHaiapHbINY | «JIF0OUMBIY

Cymma HXXK 19,75 35,06 44,50
Cymma MHXXK 21,42 35,20 35,24
Cymma [THXKK 2,77 29,50 27,02
JIunomneBas 1,30 25,61 22,51
JInnonenosas 0,45 2,82 3,41
ApaxugoHoBas 1,02 - 0,21
DHKO30IEHTACHOBAS 1,04 0,90
Koagpumment »xupHOKUCIOTHOI cOanaH- 0,95 0,92
CUPBAHHOCTH, JIOI. €]I. (RLi) =1...3
HXK:MHXK:TTHXK 1:1:1 0,9:1:0,1 1:1:0,8 1:0,8:0,6
o, : 0)3:(8-2):1 6,6:1 53:1

*1=1...3- coanmancupopannocts XHXXK, EMHXK, ZITHXK
N3 nmanHBIX, IpeACTaBICHHBIX B TaOIMIE, BUAHO, uTo KoaudectBo HXKK, MHXKK

u [THXK npubnusutensHo paBHOE, YTO COOTBETCTBYET 3aJaHHBIM TpeOoBaHUsM. Ko-
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s¢pdunment XKK coamancupoBaHHOCTH — 1, COOTHOIIECHHE /(D3 JKUPHBIX KUCIIOT TPH-
OJI>KEHbI K YCTAHOBJIEHHBIM TpeOoBaHUsIM. [lo pesynbraram wucclieOBaHUN MOKHO
CeNIaTh BBIBOJ], UTO MO MOKa3aTesisiM cOaJaHCUPOBAHHOCTH aMUHOKHUCIOTHOTO M KUP-
HOKHUCJIOTHOTO COCTaBa, pa3paOOTaHHBIN MAIITET COOTBETCTBYIOT CHPOECKTHUPOBAHHOMN
MOJEJIH, CO3JaHHOM C MMOMOIIBI0 KOMITBIOTEPHOIO MMPOEKTUPOBAHMS.

OcHOBHOeE KH- OcHoBHOe pacTH- Jpyrue peuentypHbie
BOTHOE CbIpbe TeJIbHOE ChIpbe KOMIOHEHTBI
>< = ©
bapanu- Msco A 0 2 B 2
g 8 g S ) £
Ha OJHO- ITHULBI = E 5 = g 5= = )
copTHas (rpynka) g > = = = = 2 5
A = = = = s 5] S|
& CED 5 o = =S E = E 3
e g =) ) ) Q = S =
= a8 L A o =5 o = o a
HIEH IR NN R
il < 2 = || = S < S
| ] I |
NOATI'OTOBKA CbIPbs
| | |
3auncTka, 00BaIKa, )KUIOB- o
Ka, Hape3aHHe KyCKOB Mac- o S
coit 300-500 rp < w3
| P =
SO =0
Baanmuposka,t=95- ‘E o =<
100 °C, T=20-25 Ly S I g q
MUH, OXJIaXJICHHE, = SIS g =
o) ~ E SE=Y
n3MenbuUeHHE Ha ol =]
Bomuke ¢ d 2-3 MM >
[
B3BELLIMBAHUE
\ 4 v v VL 4 \ 4 4
MPUTOTOBJIEHUE TpuroTopsenue
MALITETHOM MACCBI || 2My/bcHu BKyTTepe |
5-6MuH
HA KYTTEPE. O6mee spe- || M)
Msi KyTTepoBaHus 3-4 MUH < v v v Y v
Tepmoo0Opa- Oxnaxaenne
\ 4 00TKAa B TeyeHnu 10-15 MHUH X0J101HOM
HanoHenue 060/109eK .| (Bapxa pu BOJIOW C TTOCIEIYIOINM OXJIaX-
t=78+3°C, neaneM B kamepe t=0-6 °C no
30-65 mun 2-6°C B 1ieHTpe 6aTtoHa
v
TpaHcnopTupoBaHue YnakoBka, < Kontpoas
W XpaHeHHe < MapKHPOBKa KavecTBa

Puc. 6. TexHosiornueckas cxema
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AMUHOKHUCIIOTHBIA COCTaB Oelika M aMHOKHUCIOTHAas cOaTaHCHUPOBAHHOCTH OTIBIT-

HBIX 00pa3IoB NpecTaBieH Ha puc.7 u Tadn.11.

12
10
8
6 - B KoHTpoO/b
3 ] m GAO/BO3
0 - Nobumblia
SR @ ’\\‘p X\S?D N ;\"‘Q & B OpuriHanbHbI
&€ %
Tabmuma 11
XapakTepucTuKa aMUHOKHUCIIOTHON COAIaHCHPOBAaHHOCTH MAILITETOB AJIA MPOu-
JIJAKTHKH CCPACYHO-COCYAUCTBIX MaTOJOTUN
OnbITHBIE TPOJYKTHI
ITokazarens HOP | Koutpois [Tamrer [Tamrer
«OpUTrMHAIBHBIN» «JIroOnMBII»
MuHUMaNBHBIN CKOp, JOJI.E/I. (Cmin) —1 0,93 0,99 0,98
Koaddbumment YTUIUTAPHOCTH,
JOILE. (Gc) —1 0,78 0,86 0,82
Kosddunment conocraBuMont u30bI-
bdun -0 6,45 6,51 6,89
tounoctH, 1/100 r 6enka (U)

Peuientypbl XxapakTepU3yrOTCsS BBICOKMM aMUHOKUCIOTHBIM CKOPOM U KO3 PuIiu-

€HTOM YTHJIMTAPHOCTH, YTO CBUJETEIBCTBYET O BBICOKOW OHMOJIOTHYECKON IHEHHOCTHU

pa3pabOTaHHBIX MPOAYKTOB.

HpOBeI[eHHBIC HCCIICAOBAaHMs IIOKAa3aJIkd, 4TO IMUIICBAA LCHHOCTHb IIAaIITCTOB COOT-

BETCTBYET MEIMKO-OMOJOTUYECKUM TPEOOBAHUSIM K TPOAYKTaM, IMpeTHA3HAYECHHBIM

U1l TPOUIIAKTUKH CepIeYHO-COCYIUCThIX MaTonoruil (tadmn. 12).

Tabmuma 12
[TuiieBast IEHHOCTH OMBITHBIX OOPA3I0OB MAIITETOB
HaunmenoBanue 3agaHHbIE ITamret ITamrer
IoKasarenen TpeOoBaHMs «OpUTrMHAIBHBIN «JIroOuMBIi»
Benox 15-20 17,9 16,9
Kup 10-15 11,1 11,8
IIuieBrie BOJIOKHA, 6-11 10,4 6,7
mr/100r

benox:xup 1:(0,8-0,9) 1:0,62 1:0,7
Xonecrepus, Mr/100 r 35 26,8 25,9
B — kaporus, mr/100r 0,67 0,62 0,67
Buramun C, mr/100r 39,3 38,9 39,3

Jlns onpeneneHus Cpoka TOJHOCTH, OLICHKU CTaOMILHOCTH CBOMCTB MAIlITETOB U

HaJCKHOCTHN TCXHOJOTIHYCCKHUX PCKUMOB ObLIN IMPOBCICHBbI MI/IKpO6I/IOJ'IOF NYCCKHUEC UC-
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CJI€JOBaHUS U UCCJIEIOBAHUS 110 ONPEACIICHUIO PA3BUTUS CTENIEHU OKUCIICHUS JTUIUIOB.
PesynbTaThl npencrabieHsl B Tadi. 13, 14.

Taomuma 13

PGBYJIBTaTI)I MI/IKpO6I/IOJ'IOI‘I/I‘IGCKI/IX I/ICCJ'ICILOBEIHI/Iﬁ [HamTCTOB

TUTSI PO MITAKTUKY CEPACUHO-COCYAUCTHIX MATOJIOTUN

o &
o
= = 8
S = - 5
E =i~ —_ ) 4
4 B o
< IS m 5 2
= 28 & = | §&S =
g = S ) 2 =) =3 S
z R 2 lzg |2
© 8225 =3 = m )
0] O
2 =33 g = | S5 =S
5 o = X = & L E =
R -~ m E = 4 L = ()
o g E X E = 2 o & n
= Q 35 — M T T g “@
jas] Q e ~ o O ~ [
) O T8 g M = [ SN — O K
= Z .| ES am < © a g = 2
g Sc| 5280 = | §§ 5= | 2=
an) X ol %2 8 5 = 72 E o O 8 m N m
[Tamrer 15 1,2*10 H/0 H/0 H/0 H/0
"OpuruHanbHbIN»" 30 1 8*102 H/0 H/0 H/0 H/0
)
40 8,9*10° H/0 H/0 H/0 H/0
[Tamrer 15 2,2*10 H/0 H/0 H/0 H/0
. 7
"JIroOuMBII" 30 36*10 H/0 H/0 H/0 H/0
)
40 9 1*102 H/0 H/0 H/0 H/0
)

Pa3zpaboTanHbie mamTeTsl COOTBETCTBYIOT TPEOOBAHMSIM, YTO MOATBEPKIACT Mpa-

BUJIbHBIN BBIOOP MHIPEIMEHTOB, PEKUMOB TEIUIOBOM 00OpaOOTKHU M IMO3BOJISIET YCTaHO-
BUTb CPOK TOgHOCTHU 30 CyT.

ITo mokazarensimM 0e30MacHOCTH (COJIEpIKAHUE TOKCUYECKUX DJIEMEHTOB, aHTUOMO-

THUKOB, MECTUIIMIOB, PAIUOHYKJICHIOB), @ TaAKKE MUKPOOHOJOTUYECKUM IMOKA3aTeIsIM
pa3pabOTaHHbIE MAINTEThl HE MPEBBINIAIOT JOMYCTUMBIX YPOBHEH, YCTaHOBIECHHBIX

CanlluH 2.3.2.-01 (uamexcsr 1.1.1,1.1.9, 1.1.1.4, 1.1.9.3).

Tabnmma 14
N3mMeHeHne KUCIOTHOTO, IEPEKUCHOTO U THOOapOUTYPOBBIX UKCE
Cpox Kucnoraoe [IepekucHoe yucno, Th4,
O6pa31ibl xpaHenus, | yucno, mr KOH M/Moutb (1/20)/kr MI/KT
Mec. M S M S M S
[Tamrer 0 0,89 0,11 3,31 0,11 - -
"OpuruHanbHBIN" 15 mueit 1,15 0,12 3,72 0,12 1,39 0,10
30 muei 1,57 0,14 4,21 0,15 1,43 0,01
[Tamrer 0 0,95 0,23 3,13 0,13 - -
"JIroOuMBIi" 15 nHen 1,2 0,15 3,65 0,17 1,51 0,11
30 quei 1,61 0,11 4,17 0,12 1,63 0,15

HpOBeI[eHHBIe HCCIICAOBAHUA ITO3BOJUIIN BBIABUTHL TOPMOIKCHHC OKHCIINTCIBbHBIX

IPOLIECCOB 3a cYeT conepkanust BuTaMuHoB C, B-kapoTtuna, CO, 3kcTpakTa-po3MapuHa
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U aJlbIrMHaTa HATpUs. 3HAYEHUS KUCIIOTHOTO, TIEPEKHUCHOTO U THOOAPOUTYPOBBIX YHCEI
HAXOWJIMCH B TIPE/IeNax, He BIUAIONMX HA KAYECTBO MAIITETOB.

OpHMM W3 OCHOBHBIX TOKa3aTeseld MeTaboIMIeCKON aJeKBaTHOCTH OCITKOBBIX CO-
CTABJIIONINX PEIENTYp MPOJTYKTOB HA MSCHOW OCHOBE SIBIISIETCS OMpeeisieMas in vitro
nepeBapuMocTh Oemnka (Taou. 15).

Tabmuna 15
[TepeBapuMoCTh IN Vitro 0€IKOBBIX KOMIIOHEHTOB ITAIITETOB.
IlepeBapuMocCTSb iN Vitro, Mr Tupo3uHa/ r 6eaka
HaumenoBanue o0Opasua [TepeBapumocThb [TepeBapumocTh OO6mas nepeBapu-
METICHHOM TPUTICHHOM MOCTb
M S M S M S
KonTposnbuslit oOpazern™ 10,30 0,48 11,92 0,56 22,21 1,05
TTamrer "JTroOnMbIin" 11,81 0,65 12,49 0,54 24,33 1,04
[Tamrrer "OpuruHanbHblil" 11,31 0,35 12,10 0,45 23,42 1,06

* - B KaUeCTBE KOHTPOJBHOTO 00pa3iia B3sT MaIUTET MICOPACTUTENbHBIN
JluHaMMKa HaKOIUIEHUS MPOAYKTOB TMAPOU3a MO (azaM «HENCUH-TPUIICHHY IO-
Ka3bIBAET, UTO CKOPOCTh paclIeryieHus Oenka B pa3paOOTaHHbBIX NAIITETaX MPEBBILIAET
JaHHBIN TIOKa3aTellb B KOHTPOJIbHOM oOpasie. [lonmydyeHHble pe3ynbTaThl COrNIacyroTcs ¢
JUTEPATYPHBIMH JAHHBIMH O CIIOCOOHOCTH PACTUTENbHBIX OEIKOB PacCIIEIUISATHCSA MO/
JEHUCTBUEM MUIIEBAPUTENIBHBIX (PEPMEHTOB KEITYAOUYHO-KUIIEYHOTO TPaKTa, 00pa30BbI-

BaTh MENTUJIBI U CBOOOIHBIE AaMUHOKHUCIIOTHI, KOTOPBIE JIETKO BCACHIBAIOTCS B KPOBb.
MHUKpPOCTPYKTYpPHBIE HCCIIEIOBAHUS MAIITETA C BHECEHUEM THIKBEHHBIX ITOPOIIKOB
BBIABUIIM CIEAYIOLIEE: TPAaHMUIBI MEXAY OTIEIbHBIMA YAaCTULAMHU MAIITETa XOPOLIO
I GepeHIUpYIOTCs, PhIXJIOCTh YMepeHHas. YacTh yacTHI] MEHbILIE€ BEIMYUHBI OTAEb-
HOM KJIETKM WJIM K€ MBIIIEYHOTO BOJIOKHA M (DOPMHUPYET MEJIKO3EPHUCThIE OEIKOBBIC
Macchl, IpHIaBasi NalTeTy OOJIBIIYI0 KOMIAKTHOCTh U CIIOCOOCTBYS YIIYUIICHUIO Opra-
HOJIENTUYECKUX XAPAKTEPUCTUK NPOAYyKTa. [[OMMMO KOMIIOHEHTOB KMBOTHOT'O IIPOHUC-
XOJKJIEHMS, B COCTAaBE MPOAYKTA BBIABISIOTCS MHOTOYHCIIEHHBIE KOMILUIEKCHI PACTH-
TEJIbHOTO XapaKTepa, OTHOCAIINECS K THIKBE, PABHOMEPHO PACIIPEAEIEHHBIE 110 MaIlTe-

Ty (puc. 8).

Puc. 8. Ilamrer ¢
THIKBEHHBIMH ITOPOIITKAMH Y aTbTUHATOM HATPUS
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JloGaBieHue anpruHata HaTpUsl B THAPATUPOBAHHOM BHJE B MAIITET, B KA4eCTBE
CTaOUIM3UPYIOLIETO KOMIIOHEHTa MPOAEMOHCTpUpoBal, (puc.9) 4ro Macca naimrera
OJIHOPOJIHAsI, OCHOBHAs €€ 4aCTh TOHKO M3MEJIbYEHA, BKIIFOUAET B CBOM COCTAB MBIIICY-
HYIO TKaHb B BUJE UACHTU(DULUUPYEMBIX (PParMEHTOB MBIIIEUYHBIX BOJIOKOH pa3MepoM
ot 40 mxm go 0,7-0,8 MM. B mamTere mpucyTcTBYIOT (hparMeHThI COCTUHUTEIBHOM
TKaHu (He mpeBblmaonMe 1 MM). DJIEeMEHTHI KMBOTHOTO O€lKa acCOLMUPOBAHBI C
AMYJIbCHOHHOM COCTAaBIIAIOIIEH U OTAEIBHO HE BBISBISIOTCS.

OpraHonenTU4ecKue UCCIEIOBaHUS MOKa3ajlu BbICOKOE MOTPEOUTEIBCKOE KauecT-
BO IpenacTaBieHHbIX 00pa3uoB. [Ipucyrcreue BA/l « ThikoBKay mpuaBajio NpoayKTam
JIETKUH apoMarT TBHIKBBI M NPUATHBIMA 1BET. BHECEHNE alnbruHaTa HaTpUs HE IIPUAABAIIO
BKyca BOjOpociel pazpaboTaHHbIM IpoaykraM. Oba oOpasia UMenu XOpOIIMHA BHEIII-
HUN BUJ, CTAOUIIBHOCTh U PABHOMEPHOCTh KOHCUCTEHIIMHU, HE HAOII01AJIOCh OTACIICHUE
KHpa B IpoAyKTe. Pe3ynbpratel mpuBeneHs! B Tabm. 16.

Tabmanma 16
OpranosienTryecKkas OlEHKa MaITETOB sl TPOPUIAKTUKU CEPICUHO-COCYIUCTHIX
[1aTOJIOTUU
Ol1eHKa OPraHOJICITHYSCKUX CBOMCTB 00pa3IoB
Ne 06- HaumenoBanwue 00- ,
pasua pasna S e
N4
= = = S 3
=
m : - i
E & & S E
= . R <
= = o ) 5 s &
2 2 5 z | 3 g 8
= = 3 = 2 S =
1 KonTpob 4.0 4.0 4.0 4.0 4.0 4.0
2 «OpUTrrHATBHBIN» 4,0 5,0 5,0 5,0 5,0 4.8
3 «JIroOUMBII» 4,0 5,0 5,0 4,0 4.0 4.4

OueHky OHONOTMYECKOM WHEHHOCTH W MpoduiakTudeckoro 3ddekra mamrera
ocymectBisuin B BuBapun CapatoBckoro I'AY um.H.W. Basunora. )KuBoTHble ObUIH
pa30oUTHl MO MPUHIIMITY aHAIOTOB Ha 4 rpymnmbl Mo 12 rojoB B Kaxaoud. Y kpeic 1-3
TPyl BBI3bIBAIM CEPACHYHO-COCYIUCTYIO MATOJIOTHIO, 4 Tpynna - UHTAKTHBIE (310pO-
BbI€) JKMBOTHBIE. CeplIeYHO-COCYIUCTYIO NMATOJIOTMIO Y KPBIC BBI3BIBAIA BHYTPHMBI-
LIEYHBIM BBEACHUEM aJpeHAIMHA. B X01€ MPOBEIEHHBIX MCCIIE0BAHUN YCTaHOBIICHO,
YTO Yepe3 2 - € CyTOK IOCJIE€ BBEJACHHS ONBITHBIM )KMBOTHBIM a/Ip€HAIMHA, TPOU30LLLIN
pe3Kue U3MEHEHUS MOKa3aTeNe KpOBH, YKa3bIBAIOIIME HA CEPACUHYIO MAaTONOTUI0. Tak
y BCEX JKMBOTHBIX OTMEYAJIOCh IOCTOBEpHOE yBenuueHue kpeatnHpocorenasnl (KOK
MB) B 3 pa3sa, 4TO B CBOIO Ouepe/b MPUBEIO K THIIEPTOHUUECKOMY KPU3Y U, KaK CIIeI-
CTBUIO, HIlIEMHUYECKOW Oone3Hu cepana. Ha nmoBpexaenre KapAMOMHOLMTOB YKa3bIBaeT
TaK)Xe Pe3KOe YBEIMYCHUE aKTUBHOCTH UHJIMKATOPHBIX (pepMeHToB anmaHnnHoBoi (AJIT)
u acnaparuHoBoii (ACT) amunotpancdepas, ¢ npeodnaganuem ACT nax AJIT, Hapany
C YBEJIMYEHUEM AaKTUBHOCTHU jJakraraeruaporenasnl JIJII'. Taxxe ormedaercs yBenude-
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HUE KPEaTWHHHA B CHIBOPOTKE KPOBH, YTO MOXKET yKa3bIBaTh Ha HapylIeHHWE MeTabo-
Jau3Ma KapAUOMHOIIMTOB B OpraHu3Me XKHBOTHBIX. Hapsiy ¢ 3TUM OoTMeuaeTcsi CHIKe-
HHE SPUTPOIMTOB U T€MAaTOKPUTHON BEMYMHBI B KPOBEHOCHOM PYCIIE, UTO yKa3bIBaeT
Ha TEMOJIMTHYECKYIO AHEMHIO, BBI3BAHHYIO BEPOATHO, PE3KHM CIa3MOM COCYIHCTOM
CTEHKH U HETIOCPEICTBEHHBIM BO3JICHCTBHEM TOKCHUYECKUX MPOAYKTOB METa0OIM3Ma Ha
DPUTPOIHTEHI.
['eMaTonOrHUeCcKue MOKA3aTeIM KPOBU M OMOXUMUYECKHE TIOKA3aTEIH ChIBOPOTKH
KpPOBH MpECTaBJICHBI B Ta0I. 17.
Taomuna 17
['emMaTonornyueckue mokasareau KPOBU U OMOXUMHUYECKUE TTOKA3ATENN CHIBOPOTKH
KPOBHU B X0JI€ IKCTIEPUMEHTA

Iloxazarenu HaTakr Ilocne BBemeHus [Tocne xopmieHus nuIIEH ITocne kopmiieHus

HBIC aJpeHaTuHa 0oraroif X0JIeCTePIHOM MMaIITeTOM

KH-

BOTHBIE

4r1p 1rp |2Fp |3rp 1 p |2rp |3rp 11p |2rp |3rp

I'emaTosiornyecKue NMOKa3aTeju KpOBU
DPUTPOLUTHI 7,48 £+ 5,68 £ 5,61+ 6,57 £+ 406+ | 445+ 4,49 + 5,20 £ 6,01 3,19+
(RBC), x10%mm® | 0,20 0,21 0,22 0,32 0,16 0,20 0,30 0,15 + 0,43
0,32
Cpennuit 00beM 54 + 43 + 46 + 44 + 48 + 50 + 46 + 48 + 46 + 50 +
SPUTPOIHTA 1,12 1,18 1,48 1,64 1,14 1,42 1,36 0,24 1,65 1,34
(MCV), mxm®
I'emaTokput 40,3 + 244 + 25,8 £ 29 + 19,6 + 22,4 + 20,8 25,1 + 27,9 16,1 £
(HCT), % 1,54 1,29 1,95 1,98 1,23 0,95 +0,98 1,98 + 1,99
2,05
JIeHKOIATEI 5,4+ 6,4+ 6,5+ 59+ 3,1+ 4,5+ 55+ 6,3+ 6,1+ |48+
(WBQ), x10%mmv® | 0,30 0,23 0,26 0,34 0,20 0,16 0,40 0,38 0,23 0,18
BuoxnMuyeckne MoKa3aTejan CbIBOPOTKH KPOBH

XonectepuH, 2,03+ 1,99+ 2,14+ 2,06+ 6,23+ 5,98+ 6,12+ 2,98+ 2,37+ | 4,98+
MMOJIb/T 0,12 0,12 0,21 0,09 0,23 0,26 0,19 0,21 0,34 0,62
Tpurnuuepuasl, 0,84 + 1,03+ 0,98+ 0,86+ 2,89+ 2,56+ 2,67+ 0,98+ 0,67+ | 1,63+
MMOJIB/JT 0,05 0,21 0,08 0,06 0,15 0,32 0,18 0,06 0,08 0,05
Kpeatunus, 68 98+ 106+ 102+ 116+ 124+ 119+ 73+ 64+ 81+
MKMOJIB/JI 2,37 3,10 2,80 1,90 2,36 3,05 3,11 2,64 3,21 3,12
K®K MB, E/a 21 + 71,5+ 69,8+ 72,2+ 26+ 27+ 23+ 23+ 21+ 19+

2,42 2,21 2,13 2,65 1,36 1,96 1,63 1,63 1,38 1,08
AJIT, E/n 32+ 79+ 83+ 78+ 63+ 59+ 61+ 24+ 29+ 26+

3,81 2,36 2,34 2,35 2,31 2,63 1,73 1,39 1,32 1,63
ACT, E/n 29 + 102+ 112+ 109+ 78+ 76+ 81+ 23+ 21+ 28+

2,98 3,12 3,26 2,69 1,65 3,1 2,61 1,39 1,28 2,07
JIAL, E/n 486 + 1856+ 1798+ 1904+ 518+ 563+ 537+ 398+ 432+ | 408+

16 12 21 18 12 21 17 12 19 13
TumonoBas npo- 1,6 + 1,91+ 2,09+ 1,56+ 7,16+ 6,96+ 6,89+ 2,33+ 2,18+ | 2,23+
0a, ex. 0,85 0,68 0,96 1,02 0,38 0,29 0,73 0,21 0,09 0,62

B nanbHeimeM, B X0A€ IKCIIEPUMEHTA, KUBOTHBIM 1,2,3 rpynn ¢ MOAEIUPOBAH-
HOM CepAeYHO-COCYAUCTON MaTOJIOTHEN JUIsl HapyIIeHUs MeTa0omM3Ma JIMIHUJIOB BBO-
JWIN B PALIMOH OOJIBIIOE KOJIMYECTBO XOJIECTEPUHOBOM MUK, Takyro Nuiy KUBOTHBIM
JABAJIA B TEUECHHE MecsAla. BHENHUN OCMOTp MBOTHBIX IOKAa3aJl, YTO COCTOSHUE JKU-
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BOTHBIX 4 TpyNIMbl HE U3MEHUIIOCH, @ B OMBITHBIX Tpynmnax 1,2,3 Habmoganu aguHaMHuIo,
B3bEPOILICHHBINA BOJIOCSHON MTOKPOB, BSUIOCTh M 3aTOPMOKEHHOCTD.

UYepes Mecsll KOPMIICHHS Y KMBOTHBIX ONBITHBIX T'PYII HAOIIOJAIN MOBBIIMICHUE
KOHIIEHTpAIlMU XOJIeCTepUHA U TPUTIMLEPUAOB B 3 u Oosiee paza. Kpome toro, ormeua-
€TCsl HAKOTLJICHUE B OPTaHU3ME JKUBOTHBIX CYIb(TUIPUIBHBIX TPYIII, O YeM CBUICTEIb-
CTBYIOT IOBBIIIEHHBIE ITOKA3aTEIN TUMOJIOBOI NpoObl. Bee 3710, Ha HalI B3IJIsL, YCHIIN-
JI0O TOKCUYECKOE BIIMSIHUE HAa KPOBETBOPHYIO CUCTEMY, O UYEM CBUJIETEIBCTBYET OTpHUILIA-
TelbHAsl TUHAMUKA CHIDKEHHUS KOJIMYECTBA SPUTPOIUTOB, TEMOTTIOONHA U TeMaTOKPUT-
HOI BenmuuHbl. [locne kopmiieHus nuied, 0oraToi XOJIECTEPUHOM, B KPOBH Y KPBIC
XOJIECTEpHH MOBBICWICS Yy 1-0i rpynnel B 3,1 paza, y 2-oil rpynnsl B 2,79 paza, y 3-eit
rpynnsl B 2,97 pa3a 110 CpaBHEHUIO € NTOKA3aTENSIMU 10 KOPMJICHUS.

JIist HopManu3auuu MeTadoIu3Ma JIUIUI0B, )KUBOTHBIM | ONIBITHOM TPyIIIbI BBEIU
B paIMOH mamrTeT, pa3padoTanHsid mo TY 9213-051-13160604-03; >KUBOTHBIM 2 TPYyII-
bl — MMAIITET C THIKBEHHBIMU IMOPOILIKAMH U aIbIMHATOM HATpHs, 3 TPYIIbI - CTaHIAPT-
HbI BUBapHbIA panuoH. Pe3ynpTaThl OMOXMMUYECKUX HMCCIECIOBAaHUM MOKA3alIH, 4YTO,
1pu ucnoJib3oBaHuu B namrere bAJ[ « TrIkOBKa» MOPOIIKA THIKBEHHBIX CEMEUEK U allb-
ruHaTa HaTpusi, YPOBEHb XOJIECTEPUHA, TPUTIMIICPUIOB, CYIb(PTUIPWIBHBIX TPYII U
KpeaTMHHHA BO 2 OIBITHOM IpyIIe CHUXKAETCs HanboJiee MHTEHCUBHO, YTO MOXET CBU-
JETENbCTBOBATH O MOJOKUTEIbHOM BIIMSHUH IMAIITETA HA JTMIIUIHBIA OOMEH, a TaK K€ O
MOJIOKUTEIBHOM BJIMSIHUM Ha MpenoTBpallieHrue oO0pa30BaHUs MEPEKUCEN B OpraHu3mMe
KUBOTHBIX M TEM CaMbIM Ha CTaOMJIBHOCTH KJIETOYHBIX MEMOpPAH B YACTHOCTU KapAHO-
MHUOIUTOB.

[Tocne kKopMIIeHHS TTAIITETOM XOJECTEPUH CHU3MICA y 1-0# rpynmnsl B 2,09 pasa, y
2-oi1 Tpynmsl B 2,52 pasa, y 3-eii rpynmsl B 1,22 paza o cpaBHEHHIO ¢ TIEpBOHAYAIb-
HBIMH TIOKa3aTeIsIMU.

JUIsl XapaKTepUCTUKN aHTUOKCUIAHTHOIO JACHCTBUS MAITETa ONPENEISIIA COAEP-
’KaHUE MaJOHOBOTO JMAJIbJIETHAA B CHIBOPOTKE KPOBH. JlaHHBIE HCClieIOBaHUS Tpea-
cTaByieHbI Ha puc.10.

8

5]
B MHTaKTHbIE
B rpynna
W2 rpynna
M3 rpynna

MJTA, avosb/ /vt

I 11 I11 v

3Tankl IKCNepHUMeHTa

|.-mocnie BBeneHus aapeHanuua; ll.-mociae kopmieHus nuie ooraToit

xonectepuHoM, lll.-mocine kopMiieHHs: mamTeToM B TeueHue 14 mHe;
IV.-niocie KopmIIeHus MAIITETOM B TeUEHHUE 28 THEH.
Puc.10. ConeprkaHre MaJIOHOBOTO JUANIBJETH/IA B CHIBOPOTKE KPOBH

21



[Tocne BBeneHUs apeHaInHa, OTMEUYEH MOBBIIICHHBIN YPOBEHb COJEpKaHUs MPO-
JTYKTOB MEPEKUCHOTO OKUCIeHUs aunuaoB. [lociie kopmiienus nuiei 6oraToi Xose-
CTEPUHOM MPOAYKTHI MEPEKUCHOTO OKUCJICHUS JUMUAOB MOBBICWIKCH Y 1 TpyIIbl B
1,79 pa3, y Bropoii rpynmsl B 2,13, y TpeTbeit rpynisl B 1,93 pa3za.

CHIXEHHE COJAEpKAaHUS MaJOHOBOI'O JUANBJAETHIA B CHIBOPOTKE KPOBH, IOCIIE
KOPMJIEHHS TTAIITETOM, MOXKET PACCMaTPUBATHCS KaK CBUAETEIHCTBO AHTHOKCHIAHTHON
CIIOCOOHOCTH NAIITETA U €ro BIUSHUS HA CHI)KEHHE aKTUBHOCTH MEPEKUCHOTO OKHCIIE-
HUSI JIUTIHJIOB.

[IposiBjieHME aHTUOKCUIAHTHBIX CBOMCTB MaIliTeTa 00YCIOBJICHO HAMYMEM BUTa-
muHa C, HEKOTOPBIX BUTAMUHOB IpyIiibl B, B-kapoTuHa, KOTOpbIE 3alllMIIAIOT Opra-
HU3M YeJIOBEKA OT CBOOOJIHBIX PAJUKAJIOB , TPOSBIISIIOT aHTUKAHIIEPOTEHHOE JCHCTBUE,
a TakK ke OJIOKUPYIOT aKTHBHBIE MEPEKUCHBIE PAJIMKAJIbI, 3aMEJIsis MPOLECC CTAPEHUS
opraHu3ma.

Ilo pe3ynbraram MpoBEACHHBIX KOMIUIEKCHBIX UCCIEA0OBaHUI pa3paboTaHa TEXHHU-
yeckas mgokymeHtanus «lIpomykTtel mscocoaepxkamue. Ilamrersry (TY 9213-001-
00493497-07). [lonyyeH TMrUEHUYECKUNA CEPTUPUKAT O COOTBETCTBUU T'OCYJIAPCTBEH-
HBIM CaHUTAPHO-3IUIEMUOJIOTHYECKUM MpaBUiaM U HopMaMm. PazpaboTaHHasi TEXHOIO-
TSl MPOIIIA ONBITHO-MPOMBINUIEHHYIO anpobanuio Ha OO0 MK «JlyOku» 1 pekoMeH-
JI0OBaHa K BHEJIPEHUIO HA IPEANPUATUAX MsCONEpepadaThIBAIOLIEH OTPACIIH.

[To mpou3BeAEeHHBIM pacueTaM SKOHOMUYECKUX IOKa3aTelield, YCTaHOBJIEHA 3KO-
HOMHUYECKas 11eJ1ecO00pa3HOCTh MPOU3BOJICTBA MAIITETOB MO pa3pabOTaHHBIM PELENTY-
pam.

B npwioxkennu npenctaBieHbl KONUU JTOKYMEHTOB, MOJATBEPXKIAIOLIUX 3aBEP-
meHHocTh padotsl (TY, TH), Harpaasl 1 JUNIOMBI BCEPOCCUMCKUX KOHKYPCOB 3a pas-
pabOTKy MPOIYKTOB ISl PYHKIITMOHATHHOTO MTUTAHMUSI.

BbIBO/IbI

1. OcymiectBiieHa ¢dopMaau3anus MEAUKO-OMOJIOTHYECKUX TpeOOBaHUM K
(YHKITMOHATBLHBIM MPOJYKTaM JUIs MPO(UIAKTUKH CEPJACUYHO-COCYIUCTHIX MATOJOTHM,
COTJIaCHO KOTOPBIM MPOAYKT JOJDKEH conepxkarh 15-20% Oenka, ne 6omee 15% xwupa,
MOHW)XCHHBIA YPOBEHb X0JIECTEPUHA, UMETh COATAaHCUPOBAHHBIN KUPHOKHUCIOTHBIA CO-
craB ( HKK:MHXK:ITHXK—1:1:1, 06 : ®3=(8-2):1), ObITb HOMOTHUTEIBHO 00OOTa-
meHHsIM Ha 30-50% oT cyTouHO# moTpeOHOCTH f — KapoTuHOM, BuTaMuuoM C; cozep-
KaTb MMUIIEBBIC BOJIOKHA.

2. MetonaMu KOMITbIOTEPHOTO MPOCKTUPOBAHUS pa3pabOTaHbl PElCNTYypPHbIC
KOMIO3UIIUKA Mojiesiel npoaykToB st npodunaktuku CCII, BkiIroyaronme rpyaKy Ky-
puHyto, OapaHuHY, CBUHOM TOMIeHbIH xup, BAJ] « ThIkOBKa», MOPOILIOK CEMSIH THIKBBI,
aNMbTUHAT HATPHS, JTHHSIHOE MACJIo, IO TOKA3aTesIM aMUHOKHUCIOTHOW COaTaHCHPOBAH-
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HoctH 6enka (Cmin=1,0-1,01, 6=0,80-0,82, U=7,97-9,08) u >kupHOKHUCIOTHOW cOaaH-
cupoBanHoctu gunuaoB RLi1 (1...3)=0,89-0,92 u RLi (1...6)=0,85-0,90.

3. HccnenoBansl GyHKIIMOHATEHO-TEXHOJIOTHIECKIE CBOWCTBA PACTUTEIHHBIX
MHTPEIUCHTOB. Y CTAHOBJICHO, UTO cTeneHb ruaparanuu bA /] « TeikoBkay 1:8, aneruna-
ta Hatpusa 1:35. O6ocHoBaH ypoBeHb BHeceHUs BAJl «TrikoBka» 5%, mOpOIIKa THIK-
BEHHBIX cemeuek 7%, rens ansrunata Hatpus 10%.

4. Ha 0a3e cymiecTByrome TEXHOJOTHYECKOH CXEeMbl 00OCHOBaHA TEXHOJIO-
TUsl TAITEeTOB I (PYHKIIMOHATBLHOTO THUTAHUS JIFOACH, MPEApacIOI0KEHHBIX K Ccep-
JICYHO-COCYTUCTBIM TIATOJIOTHSM, C BBEJACHHEM JIOMOJHUTEIBHBIX OINEpaIyid, YIUThI-
BAIOIUX MOATOTOBKY MHTpeaueHToB. [1o pe3ynpraraM MUKpOOHOIOTHYECKUX U (HU3H-
KO-XUMHUYECKUX UCCIEAOBAaHUIN YCTAaHOBJIEH CPOK rOAHOCTU mamTeTa B TedeHue 30 cy-
TOK, O€3 CyIIeCTBEHHOTO M3MEHEHHUS Ka4eCTBCHHBIX TTOKa3aTeiel IPOIyKTa.

5. OmnpeneneHa HYTPUEHTHAs aJeKBATHOCTh pa3paOOTAHHBIX MAIITETOB IIO
MOKa3aTeNIsIM, PETJIaMEHTUPOBAHHBIM MEIUKO-OMOJOTHISCKUMHA  PEKOMEHIAITUSIMHU.
KommiekcHasi olieHka aMUHOKHCIOTHOTO W KHPHOKMCIOTHOTO COCTaBa MOJTBEpAMIa
COOTBETCTBHE KAYECTBEHHBIX TIOKa3zaTelied pa3pa0OTaHHBIX MPOIYKTOB MEIUKO-
ounonorunueckuMm pexkomenmanusam (C min=0,98-0,99, ¢=0,82-0,86, U=6,51-6,89) u
KUPHOKHUCIOTHOM cOanancupoBanHoctu aunuaos RLi (1...3)=0,92-0,98

6. B ompITax Ha JKMBOTHBIX YCTAHOBJIEHO JOCTOBEPHOE CHMKEHHUE COACpIKa-
HUS XOJICCTepUHA W TPUTIHUIICPUIOB B KPOBU KUBOTHBIX. CHIDKEHUE COACpPIKAHUS Ma-
JIOHOBOTO JHABAETHIA MOXET pacCMaTPUBATHCS, KaK CBHUCTEIHCTBO aHTHOKCHIAHT-
HOHM CITOCOOHOCTH TAINTETAa W €T0 BJIMSHHEC HA CHIDKCHHE aKTUBHOCTH TIEPEKHUCHOTO
OKHUCJICHUS JIMITHJIOB.

7. YcTaHoBIeHa YKOHOMHUYECKAs 11€J1eCO00Pa3HOCTh MPOU3BOICTBA MAIITETOB
st GYHKIUOHAIBHOTO THUTAHUS  JIIOJEH, TPEIpacloyiOKeHHBIX K  CEepIeYHO-
cocyaucTeiM matojiorusiMm. [lo pe3yiabTaTam MpOBENCHHBIX KOMIUJIEKCHBIX HCCIIEIOBA-
HUW pa3paboTaHa M yTBEpXKAcHA TeXHUUYECKas MokyMeHTanus «lIpoaykTel Mscocoaep-
xamue. [Tamrersr» (TY 9213-001-00493497-07) u TexHOMOTMYECKAss MHCTPYKIMS Ha
MIPOU3BOJICTBO.
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Cnucok ycJI0BHBIX 0003HAYeHUT

BCC - BnarocssizbiBatomiasi cniocoonocts, CCII — cepaeuHo-cocynucras maro-
norus, [ICT — nmopomok ceMsaH ThIKBBI, T1I — TeikBeHHBIN nopomok, XC — xoJecTe-
puH, AOC — antuokcuaantHas cuctema, KOK — kpeatundocdokenasza, JIAI' —
nakrataeruaporenasa, AJIT  —ananumHoBass  amuHoTpancdepaza, ACT —
acriaparuHoBasi amuHoTpaHcepasa, XKYC — xxupoyepKuparoiias criocCOOHOCTb.
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