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KOMIIO3UIIHUS B ®OPME M YJIbCHH MACJIO-B-BOJIE, CONEPKAILAS
MOJIOTOE CEM$ BEJIOH UJIH )KEJTOM T'OPUHILIBI

O0JsacTb TEXHUKH, K KOTOPOH OTHOCHUTCS H300peTeHHe

Hacrosimee n3o0pereHne OTHOCUTCSI K KOMIO3UILMH B (pOpMe 3MYJIbCUU MAaciO-B-BOJE,
NPEANOYTHTENBHO 3MYJIbCUH MAHOHE3HOTO THIIA, COJepXKalleld MOJIoToe ceMsi Oeqod win
JKENTOW TOopYMLIbl W MOIU(UIMPOBAHHBIA (epMeHTOM sWYHbIH kenTok. Kpome Toro,
n300peTeHne OTHOCHUTCS K CrocoO0y MPUTOTOBIIEHHS 3MYJIbCUU. Jlanee, N300peTeHne OTHOCUTCS
K TMPUMEHEHHIO MOJIOTOTO CEeMEHU OeNofl WJIM JKENTOW TOpYMLbl B KAa4eCTBE WHIPENUEHTa

SMYJIbCUU IJIA CHUKCHHA KOHUCHTpALlMN Macjia B SMYJIbCUU.

YpoBeHb TeXHUKH

Maiione3 sBisIeTCS NMPOAYKTOM IUTAHUS, TPATUIMOHHO COIEPIKAIINM PAaCTUTEIbHOE
MacJIO, SIMYHBIM JKEJNTOK WIM LEJIbHOE fANLo, U ykcyc. KonmmuecTBOo macia, Kak IpaBHIIO,
HaXOJUTCA B JUarasoHe npumepHo oT 75 mo 80%, U OHO MPHUCYTCTBYET B BHUIE AUCIEPCHOM
¢a3bl B HempepbIBHOH BonHOW (pase. B HekoTophIxX cTpanax, ocoOeHHO BO PpaHIMHU, ropyrna
TAKXKe SBJIETCS OOBIYHBIM HHIPEAMEHTOM MaiioHe3a. CeMeHa TOpuYHIbl SIBJISIOTCS TJIaBHBIM
HUCTOYHUKOM ropyunbl. [IOMOJ 3THUX CeMsSH M CMEIIMBAaHHE C YKCYCOM CO3/aeT NPHUIIPABY,
U3BECTHYIO Kak ropunia. CeMeHa ropuyunbl 00eCeYrBaOT Pa3IMuHbIe BUIbI PACTEHUN: Sinapis
alba v Brassica hirta (nns O6enoit m entol ropuuubl), Brassica juncea (s KOPUYHEBOH
WHINHCKOM rOpYMIIbl MJIH BOCTOYHON rOpYHLbI), B Brassica nigra (ans 4epHO# ropyuunLbl).

B Hacrosmiee BpeMst UMeeTCs TeHISHIHs K CHIDKEHHIO YPOBHS Maciia B MaHOHe3ax Iuis
YMEHBLICHHs CONePKaHUs KaJOpHi (M0 TUETHYECKHM U MEIULMHCKUM npudnHaM). CHIKeHne
KOJINYEeCTBA Macjla B CTAaHJAPTHOM B HMHOM OTHOIICHWH MaiOHe3€ NPUBOAUT K IUIOTHOM
yIaKOBKe KaIleJeK Macja B BOAHOH (pasze, 4TO BEAET K CHIDKEHHIO BSI3KOCTH W/WIIM TUIOTHOCTH.
Takoe CHWXEHHE TUIOTHOCTH MalOHEe3a MOXKET MPOHMCXOAHNTb ObICTPO: NMPH CHIKEHHHM YPOBHS
Macia Bcero Ha 1% wmmm 2%, ymakoBKa Karejiek Macja CTAaHOBUTCS MeHee IUIoTHOW. Takoi
NPOAYKT CO CHI)KEHHBIM COAEP’KaHHEM Macia, KaK MPaBHJIO, SIBJISETCS CKOpee TEKyYUM, 4eM
BS3KUM. Takke MpU CHIKEHUH CONEpPKaHHWs Macjia MOTYT BO3HHKAaTh Ae(EeKThl MPOIYKTa,
HAIpUMep HECTaOMJIbHOCTh U CHHEPE3UC 3MYJIbCHUU. B mponake MMeeTcss MHOKECTBO <«JIETKHX
MaiOHEe30B», KOTOPBIE COAEPIKAaT MEHbIIE Macia, YeM MalOHe3 TPAaAHLMOHHOTO COCTaBa, M Kak
NPABUJIO, TAKXKE COAEPIKAT CTPYKTYPATOp Uil BOXHOM (a3bl jerkoro marionesa. CTpykrypaTop
CTYIIAET HENPEPhIBHYIO BOAHYIO (pasy, U COXpaHSET SMYJIbCUIO CTAOMJIBbHOW MPH XPAaHEHUH U

npuMeHeHnH. Kpome Toro, CTpyKTypaTrop CHnocoOCTBYET IMOJYYEHHIO MPOAYKTA, B KOTOPOM
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IUIOTHOCTh U BSI3KOCTh MOJOOHBI COOTBETCTBYIOIIMM MOKA3aTeNsIM TPAaJULMOHHOTO MaloHEe3a.
OOBbIUHBIMH ~ CTPYKTYpPaTOpPaMH SIBJSIFOTCA  SKETATHUHU3UPOBAHHBIE HATHBHBIE KpPaxMabl,
XUMHYECKH MOIU(PHUIMPOBAHHBIC KPaXMaJbl, IPYrHe THAPOKOJUIOUIB], TaKHe KaK KCAHTAHOBAs
KaMellb, TyapoBasi KamMelb M KapparuHaH, U LIEJUIIOJIO3HbIE BOJIOKHA, TaKHWe KaK LUTPYCOBbIE
BOJIOKHAa. OJTHAKO MPHUMEHEHHE TaKUX CTPYKTYpaTOPOB MOKET BJIHMATH HAa apoMaT U BKYyCOBOE
BIleHaTJieHue KoMIo3uuuu. Hampumep, kpaxmanl B 3MYJbCUSIX MOKET NMPUBOJAUTH K JIMIKUM
u/vnn TpeOyIOIUM JKeBaHUS MPOIYKTaM.

Kpome Toro, cHmkeHue macia B KOMIO3ULUSAX NPUBOAUT K CHIDKEHHUIO NPUMEHEHUs
LEHHBbIX HCTOYHUKOB, TaKUX KaK pacTUTENbHOE Macll0 W MAaCIU4YHbIE KyJIbTypbl, U
COOTBETCTBEHHO, K MEHbIIIEH Harpy3ke Ha OKPYKarolLlyI0 Cpeay AJs BbIpallMBaHUS MaCIUYHBIX
kyapTyp. Kpome Toro, morpebutenu Bce Oospine U Oonblne BHIOUPAIOT MPOAYKTHI, OJIHM3KHE K
TPamUIMOHHBIM  peuentaMm. TakuM  0Opa3oM, COBPEMEHHbIE  NPOAYKTBl  ITHTAHUS
MPEANOYTUTENBHO HE JOJDKHBI COAEPKaTh MHIPEAUEHTHI, CUNTAIOIINECs] UCKYCCTBEHHBIMU WIIN
TPaAULIUOHHO HE MPUCYTCTBYIOIIMMM B TaKUX MpOAyKTax nurtaHus. Ilpumepamu sBISOTCS
Takye 100aBKH, KaK KOHCEPBAHTBI, KPACUTENH, BKYCOAPOMATHUECKUE CPEACTBA, CTPYKTYPATOPHI
u xejaropel MetamioB, Takue kak OJTYK. Takum o00pa3oM, WHTPEIUEHTBI, KOTOPBIE
TPamUIIIOHHO TMPHUCYTCTBYIOT B TNPOAYKTaX IUTAHHS, JOJDKHBI Takke 00ecneunBaTh
(YHKLMOHAIBHOCTh TEX HMHIPEIUEHTOB, KOTOpPbIE CUMTAIOTCS HCKycCTBEeHHBIMU. Kpome Toro,
MyTE€M CHIKEHUS KOJMYECTBA WHIPEAMEHTOB, KOTOpblE CUMTAIOTCS MCKYCCTBEHHBIMH, MOXHO
COXPaHUTh LIEHHbIE UCTOYHHUKH, C TOJYYE€HHEM MPOAYKTOB NMUTAHMA, Oojee O€30MmMacHBIX IS
OKpy’kKarolllel cpeapl, 4eM TPaAuLMOHHO W3BECTHblEe MNpoAykThl. Hampumep, B OTCyTCTBHE
UCTIOJIb30BAHUS KpaxMaja U KaMelel OTCYTCTBYET HeOOXOOMMOCTh BBIPAIIMBAHUS KYJIBTYD, U3
KOTOPBIX 3KCTPArupyroT Kpaxmai Ui KaMelb.

Brimi mpeanpuHATEl MHOTHE TIONBITKH U Pa3pabOTKU 3MYJIbCUI MalOHE3HOTO THIIA,
KOTOPBIE COOTBETCTBYIOT NaHHBIM TpeboBaHMsM. Kpome Toro, B mpoaake MMeeTcs MHOKECTBO
JIETKUX MAaHOHE30B, B KOTOPBIX ObUIM MPEANPHUHSTHI MOMBITKA MOJYYEHUS MPOAYKTa XOPOLIETO
Ka4eCcTBa, CBOWCTBA OJIM3KHU K CBOMCTBAM HEOOE3KUPEHHOTO MaloOHE3a.

WO 02/089602 A1 oTHOCUTCST K ChHemOOHOW OMYJNbCHU THIIA MAacClO-B-BOAE CO
CHIDKEHHBIM COJIIepKaHueM JKupa. Takas SMyJIbCHs MOXKET COAEpKaTh ropuully, 0e3 ykasaHus
TUINA FOPYULIBL

EP 663 153 Al oTHOCHTCS K HOBOMY CIOCOOY CHUKEHHS COIEpPKaHUsSI KaJOPHHl JKUpa B
NPOAYKTAaX TMUTAHMS, BKIFOYAIOLINX JKUPbI WM Macia. [IpoxyKTel MOTYT comep:karh Oenyro
rOpyHIy B KOMOMHAINHU C PEPMEHTUPOBAHHBIM 3JIAKOM.

CA 2508 513 Al packpsiBaeT cnocoObl MOJYYEHUs MPOAYKTOB, CONIEPKAIIUX Kamenb

sxkenrolt ropunnbl. Kamenb skctparupyror us cemsH. US 4,980,186 oTHocHTCS K 3KCTpakLUU



KaMeIu U3 CEMSH JKeJITOW ropunLIbL

WO 2013/092086 A1 oTHOCHTCS K CheNOOHOW 3MYJIBCHH MACjIO-B-BOJE, BKITIOYAIOIIEH
HeOOJIbIIOE KOJMYECTBO MOJIOTBIX CeMsiH O0OOBBIX B KOMOHMHALIMK C KaMEIbIO CIIU3HU CEMSH.
Cnusb SKCTParupyroT U3 LIENyXU CEMSH MOPUULIbL

US 4,062,979 packpsiBaeT criocod npou3BoacTBa ropunyHoit Myku. US 4,498,598 Taxoke
OTHOCHTCSl K TPUTOTOBJICHUIO TOPYUYHOH MYKH, KOTOpas 00janaer CHIKEHHOH KIy4eCThIO.
DTOro JOCTUraroT IMyTeM HarpeBaHUs MyKHM A0 TemrepaTypsl B auamnazoHe ot 60 mo 200°C B
TeUeHUe Nnepuosaa speMenu ot 1 1o 60 MuUHYT.

US 2003/044507 Al OTHOCHTCA K COAEPKAIIMM SIMYHBIA KENTOK 3MYJIbIHPOBAHHBIM
MPOAYKTaM Maclio-B-BOJ€, TAKUM Kak MaloOHe3, COyC TapTap U 3alpaBKU [ canaToB. B sTtom
JOKYMEHTE HUYEro He TOBOPHUTCS O OO MK JKeNTON TOpYHLEe, a TAKXKE O MOMOJIE TOPUYHIHOTO
CEMEHH B IPUCYTCTBUHU YKCyCa.

FR 2 349 284 OTHOCUTCS K OMyJIbCUSIM MacjiO-B-BOZAE, B YaCTHOCTH K 3aIlpaBKaM AJis
calaToB M MalioHe3aM. DTOT JOKYMEHT HHYEro He rOBOPHT O OO WM KeNITOH ropuune, a
TaK)Ke O MIOMOJIE TOPUNYHOIO CEMEHU B MIPUCYTCTBUHU YKCYyCa.

EP 0 319 064 A2 otHOcuTCs K criocoOy NMPUTOTOBJIEHUS] HMYJILCHU W3 BOJBI U Macia,
BKJTIOYAIOIIEH docdonunonpoTenH-conepKanuit MaTepua, MOTU(ULIUPOBAHHBIT
docdonumnazoit A, u Mo MEHbIEH Mepe OJUH 3aryCTUTENIb HA OCHOBE Kpaxmajia. ITOT JOKYMEHT
HUYEro He TOBOPUT O OeJOH WM JKENTOW TOpYHMIle, a TaKKe O MOMOJIE TOPUUYHOIO CEMEHH B
MIPUCYTCTBUH YKCYCa.

FR 2 291 707 Al OTHOCHTCSI K 3MYJIbCUSM MAacCJIO-B-BOJIE, COJAEPKAIINM CTaOUTH3ATOP
SMYJIbCUU.

WO 2004/056187 Al oTtHOCHTCS K CHEIOOHBIM 3MYJIBCHSIM (HAIpUMep, 3arpaBKaM Uis
callaTOB WJIM COycaM) JJisl MPUMEHEHHUS C TOPSYMMHU MPOAYKTAMH IUTAHHS, W K crocodam
MPUTOTOBJIEHUS 3TUX SMYJIbCUI.

US 2014/0272075 Al (npeaBapuTenbHO He OMyOJMKOBAHHBIN) OTHOCHTCSI K TOPYHUYHON
1acTe C TMOBBIIIEHHON BA3KOCTBIO. DTOT AOKYMEHT HHYEro He TOBOPHUT 00 SMYJIbCHU Macio-B-
BOJIE, BKJIIOUAIOLIEN MOJIOTBIE CEMEHa JKEITOH TOpYHIbl, a TaKXXe HHYEro He TOBOPUT O
MOU(ULIMPOBAHHOM (HEPMEHTOM STUIHOM JKEJITKE.

WO 2014/124032 A1  (mpenBapuTelnbHO HE  OMyOJMKOBAHHBIA)  OTHOCHUTCA K
JeapoOMaTU3NPOBAaHHON TOPYMYHONW Macte. JTOT AOKYMEHT HUYEro He TOBOPUT 00 SMYJIbCHU
MAacJ0-B-BOJIE, BKJIIOUAIOLIEH MOJIOTOE CeMsl XKEJNTOH IOpYULbL, a TaKKe HUYEero He FOBOPHUT O

MOU(ULIMPOBAHHOM (HEPMEHTOM STUIHOM JKEJITKE.



CymHocTh H3o0pereHust

Maiiones nmeer cnenu(pUIECKyIO CTPYKTYPY, IUNIOTHOCTD, BKYC, BKYCOBOE BIIEYATIICHUE U
CTa0MJIBHOCTb TP XpaHEHHH, OOYCIIOBJIEHHBIE BBICOKMM COAEp)KaHMEM Macia. MHorue
NOTPeOUTENTN MPEANOYUTAIOT TPATUIIUMOHHBIN MalOHE3, W NP CHUKEHUH YPOBHS Macjia HOBBIN
NPOAYKT HE IOJDKEH TEePSATh 3THU CBOWCTBA JJISI YAOBJIETBOPEHHUS 3TUX moTpedurened. Takum
o0pa3oM, IMeeTCs BO3pacTaroiast MoTpeOHOCTh B MPOAYKTAaX MAaHOHE3HOTO THITA CO CHIKEHHBIM
conepKaHreM Maciia 0e3 HapyIIeHHUs] CEHCOPHBIX CBOMCTB, aCCOLIMUPYEMBIX ¢ HEOOE3)KUPEHHBIM
MalOHEe30M, TaKMX KakK IJIOTHOCTb U BKYCOBOE BreuaTyieHHe. Kpome TOro, mpoayKThl AOJIKHBI
COIepKATh JIMIIb HU3KYIO KOHLIEHTPALMIO 3aryCTUTENeH U IPYrux CTPYKTYPaTOpOB, KOTOPBIE
MOTPEOUTEINIIMU CUUTAIOTCSI UCKYCCTBEHHBIMU.

ABTOpBI M300peTeHnst pa3padoTaiy 3MyJbCHIO MacjO-B-BOJE, CONEPIKAINYI0 MOJIOTHIC
ceMeHa Oenoil WM JKeNTOH TOpYHIbl U MOAU(UIMPOBAHHBIA (EepMEHTAMHU SUYHBIA JKENTOK,
UMEIOINYI0 CHIDKEHHOE COJEepKaHWe Macja, U TeM He MeHee OONafaroIyr0 CTPYKTYpOH H
cBOMCTBaMH, MONOOHBIMU TPAAMLIMOHHOMY HEOOE3)KHPEHHOMY MaloHe3y, Oe3 NpHUMEHEHHs
MOJIMMEPHBIX HJIA OJIMTOMEPHBIX CTPYKTYPAaTOPOB BOABL, WM C HWCHOJb30BAHUEM JTHX
WHTPEANECHTOB JIUIIb B HU3KOW KOHILEHTparmu. HeoOXomuMmbl lenbHbIE ceMeHa Oenoi wiu
JKENTOW TOPYHIBI, TaK YTO HE TPeOyeTcs TAaKMX 3TaloB CrHocola, Kak yAaJeHHe IIeNyXd |
sKcTpakiusi cemsiH. [lpy  uCnoNb30BaHUM O€NOW WM JKEeATOW TOPYULIBI TPUMEHSETCS
HATYpaJIbHbII UHTPEANEHT, KOTOPBIA TPAIULIMOHHO MOKET MPUCYTCTBOBATH B AMYJIbCHSIX THIIA
MaiioHe3a. OuH JUIIb TOMOJI IETPHOTO CEMEHHU B IPUCYTCTBHH BOABI M YKCYCA TOCTATOUEH IS
MPOCTOrO TOJYYEHHs] MaTepralia, KOTOPbIH MOKHO MPUMEHSITh B KOMIIO3HIIHUSX MO HACTOAIIEMY
U300peTeHNI0 W Uit O0eCreYeHus] SMYJIbCUU C HHU3KUM COJEp’KaHMeM Macia 0e3 moTepu
TEKCTYPbI U KQ4eCTBa.

CoOTBETCTBEHHO, B TIEPBOM acleKTe Hacrosimee u3oOpereHue obecrneynBaeT
KOMITO3UIIHIO B (hopMe 3MyNIbCUU MAacCjI0-B-BOJE, coaep:kainyto ot 15 no 72% mac. macna, ot 0,1
no 10% wac. kucnotel, ot 0,25 no 5% mac. MoJoTOro cemMeHu Oeylol WM SKEeNITOW TOPYHIIBI,
MIOJIYY€HHOTO W3 BUIOB Sinapis alba v Brassica hirta, rie Monotoe cemsi 0esoi MIIN JKeNTOH
TOPYHULIBI MOJIYYAIOT MyTEM TIOMOJIAa CEMEHU OeJION MIIH *KEeNTOH roOpYHrIbl B IPUCYTCTBUH BOJIBI U
ykcyca, oT 0,5 mo 10% mac. sMuHOTO KeNnTKa, IIe Mo MeHbInel Mepe 25% mac. SSMYHOrO JKeNTKa
MoaudumMpoBaHo myreM oOpaboTku ¢docdonumnaszol, npeanoutTuTeNbHo Gocdonunazoit A2; u
uMmeroy pH B ananasone ot 3 10 S.

Bo BTOpoM acmekre HacTosimee u300peTeHue o0ecmeunBaeT Croco0 TOMyYeHHs
KOMITO3UIIUH B COOTBETCTBHH C MEPBBIM aCTIEKTOM M300PETEeHUS, BKITIOYAFOIIMI STaITbI;

(a) cmemnBaHMs BOABI, KUCJIOTBI, SUYHOTO KEJITKA W MOJIOTOTO TOPYUYHOTO CEMEHU B

COCyZie C MepeMeLINBaHueM, TJie MOJIOTOe ceMsl OeION MM SKeNTONH TOpUHUIbl MOJYyYaroT MyTeM
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MIOMOJIa CEMEHH OeJIOH MJIH JKeJITONW TOPUYHULbl B IPUCYTCTBUU BOJIBI U YKCYCA,

(b) mobaBieHus Macna K CMecH ¢ 3Tara (a) npu nepeMeInBaHnY,;

(c) romorenusanuu cmecu ¢ stama (b) I MoNydeHUs SMYNbCUM MAacliO-B-BOJE, TTIE
KarneJbKH Macjia UMEIOT B3BELICHHBIH MO 00beMy cpenHuil pasmep kamenbku D3,3 menee 10
MHKPOMETPOB.

B Tperbem acnekre HacTosiee H300peTeHNEe PACKPBIBAET MPUMEHEHHE MOJIOTOTO CEMEHH
Oenol WM JKEeNTOH ropymLibl B KAYECTBE MHIPEAHECHTA SMYJIbCHH MAacCJIO-B-BOJE ISl CHUIKEHUS
KOHIIEHTPALWU Macjia B SMYJIbCHHU, TTI€ MOJIOTOE ceMsl OeJION MM JKENTON rOpUULbl MOJYYatoT
IyTEM TMOMOJIa CEMeHH OeJION WJIM JKeNTOM rOpyHmbl B MPUCYTCTBUU BOZABI U YKCyCa, TPUYEM
yKa3aHHasl SMYJIbCUsl COAEPIKUT SIMUHBIN JKENTOK, U IAe Mo MeHbluel Mepe 25% mac. sIMYHOro

JKeNTKa MOIU(PUIIUPOBAHO myTeM 00paboTku ochonumaszoii.

IoapoGHoe onucanue uzodpereHus

Bce nmporeHTsl, eciii He yKa3aHO WHOE, 03HAYAIOT MacCOBbIE POLeHTHI (%o Mac.).

B HacTosmemM noKkyMeHTe ceMeHa Oesoi UK JKENTOM rOpPUULbl CYUTAIOTCS] CHHOHIMAMH.
Bo muOrmx nyOnukamusix ceMeHa Oeyof TOpuYMIbl M CeMEHa JKEeNTOH ropyuibl 0003HAYAIOT
OJIHU U Te e CeMeHa. 00a TepMHHA MPUMEHSIOTCS Uil CeMsiH BUAOB Sinapis alba. Sinapis alba
TakKe MHOTHa obo3Hauaercs kKak Brassica alba wim Brassica hirta. Ilpu stom Sinapis alba,
Brassica alba v Brassica hirta cuuTaroTcs OMHUMA U TEMH K€ BUTAMHU.

D4,3 sBisiercsi B3BELIEHHbIM IO OOBEMY CPEIHUM AMAMETPOM Habopa Karenek WM
yactull. Jnamerp Ha OCHOBe 00BbeMa SKBHUBAJIEHTEH AUAMETPy chepbl, UMerIIel TOT ke 00beM,
yro u naHHas yactuna (M. Alderliesten, «Particle & Particle Systems Characterization» 8 (1991)
237-241 («YacTuna 1 cuCTeMHast XapaKTePUCTHKA YaCTHID )).

«Bsi3kuity 03HaYaeT, YTO KOMMO3UIINS SIBJISIETCS MTOJYyTBEPOH, HO HE CBOOOIAHO TeKy4el
BO BPEMEHHBbIX MaclTadax, XapakTepHBIX [UIA YyINOTPeONeHHWs MUINM, 4YTO O3Ha4aeT
KOMIIO3ULIMIO, HE SBIISIOIIYVIOCS CBOOOTHO TEKY4eH B MepHo BpeMeHH B TedeHue yaca. O0pasen
TAKOTO BEIECTBA MOKHO 3a4EePITHYTh JIOKKOH M3 KOHTEHHEepa, CoAepKaIero KOMIIO3HIHIO.

«Texyunity 0o3Ha4aeT KOMIO3ULIUIO, SIBISFOIIYIOCS CBOOOIHO TEKYUeH; KaK MPaBUIIO, IS
U3BJICUEHUs] TAKOTO 00pas3lia U3 KOHTEHHepa, CONIep KaIlero TeKy4yro KOMIIO3HLMIO, JIOKKA He
Tpedyercs.

«IlonumepHBIN WM OJUIOMEPHBIM CTPYKTYpPaTop BOABI» O3HAYAET COENMHEHHUE HIIU
CMeCb COENUHEHHH, KOTOpPbIE SIBJISIFOTCS OJIMTOMEPOM (UTO O3HA4YaeT pPAa3BETBJIECHHYIO WU
HEPA3BETBICHHYIO MOJIEKYJy, COIEpKaIllyi0 MakCUMyM 20 MOHOMEpHBIX €IUHHI) WM
MOJIUMEPOM (YTO O3HAYAET PA3BETBJICHHYIO WMJIM HEPA3BETBICHHYIO MOJIEKYJY, COACPKAIIYIO

6ospine 20 MOHOMEPHBIX €IMHHL), SBIISIOIIHECS TUCTIEPTHPYEMBIMU B BOJE MIIH PACTBOPUMBIMU
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B BOJI€, UCIOJb3yEMbIMU AJISl CTYIEHUS WJIM CBSI3bIBAHUS BOJbI U TOBBIIIEHUs] BSI3KOCTH CMECU
[0 CPABHEHHUIO C 4UCTON BOAOHU. IIpm 5TOM «IOJMMEpHBINA WM OJUIOMEPHBINA CTPYKTYpPaTOp
BOJAB» HE TOJIyYeH W3 SIUYHOTO JKENTKA, LENbHOro siina, MoauduuupoBaHHOTO (hepMEeHTOM
SIMYHOTO XKENTKa, MOAU(PHUIUPOBaHHOTO (pocdonaumazoll SUYHOTO JKeNATKa, MOANPHUIIUPOBAHHOTO
bochonmmnazoit A2 AUIHOTO KENTKa, CEMEHU OJION MITH JKeNITOH TOPYHIIbI, 1 MOJOTOTO CEMEHH
Oemnol WM JKEeATON rOpPUULIBL.

3a uckimroueHueM pabodyMx M CPAaBHUTEJIBHBIX NPUMEPOB, HIM TEX CIIy4aeB, I7e
HEJBYCMBICIICHHO YKa3aHO MHOE€, BC€ YHCJIEHHbIE 3HAYeHUs B OINMCAHWUM, YKAa3bIBAKOILIUE
KOJINYECTBA MJIM OTHOIICHUS MAaTepUaOB WJIM YCIOBHS peakuuH, (PU3NUECKHEe CBOKHCTBA
MaTepuaioB W/WIM TNpHUMEHEHHe, HEeOOXOAMMO NOHMMAaTh Kak IpenBapsieMble TEPMHUHOM
KTIPUMEPHO».

B nepBom acnekre n3o0peTeHne pacKkpbIBaeT KOMITIO3ULUIO B (pOpMe SMYIbCUN MaCIO-B-
BOJIE, BKJIFOUarOImyto ot 15 mo 72% wmac. macna, ot 0,1 o 10% wmac. kuciotsl, ot 0,25 go 5%
Mac. MOJIOTOTO CEMEHHU OeJOH MUK JKEeNTOH rOpYMLbl, MOJYYeHHOH U3 BUAOB Sinapis alba nmm
Brassica hirta, rne monotoe cemsi Oenoil MM KENTOW TOPYHIBI MOJYYArT MyTeM MOMOJa
CeMEHU OeNoil WM KEeNTOW TOpuYuLbl B MPUCYTCTBUHM BOABI M ykcyca, oT 0,5 mo 10% wmac.
SIMYHOTO JKENTKA, TAE M0 MeHbLIeH Mepe 25% Mac. sSIMYHOrO JKeNTKa MOAUGHUIIMPOBAHO MyTeM
obpabotku ¢ochonunazoir, mpeanourutenbHo ¢ocdonumazoit A2; m umeromyr pH B
nuarna3oHe oT 3 1o 5.

IIpennoyTHUTEeNTPHO KOMIO3HMLHUS SIBJIIETCS CheNOOHOH sMyibcued. IIpumepsl smyabeuii
MAacJI0-B-BOJIE, OXBAThIBAEMbBIX HACTOSLINM H300pETEHHEM, BKJIIOYAIOT MAaHOHE3, 3aNpPaBKH IS
canatroB u coychl. IlpenmodrurenbHO 3>MyNbCHUS MAaciO-B-BOJE SBJIAETCS MAaMOHE30M WU
coycoMm, Hamboisiee MpeanodTuTenbHO MaiioHe3oMm. Kak mpaBmiio, Takoii MalioHe3 sBIIseTCS
BA3KUM.

MaiioHe3, kKak IpPaBUJIO, HU3BECTEH KaK TIYCTOM CIMBOYHBIA COYC, KOTOPBIH MOXKHO
NPUMEHITh B KauecTBE MpPUIPABbl C APYTUMH MpOAYKTaMH NHUTaHMs. MalioHe3 sBiseTcs
CTaOUIIBHOUW SMYJIbCUEH ¢ HENmpepbIBHOW BOAHOW (ha3ol W3 PACTUTEIBPHOTO Macja, SUYHOTO
JKEJITKa M YKCyca WJIM JUMOHHOrO coka. Bo MHOrmx crpaHax TepMHUH «MallOHE3» MOXKHO
NPUMEHSTh TOJIBKO B Clydae, €CJIU 3MYJbCUSl COOTBETCTBYET «CTaHIAPTYy HAEHTUYHOCTHY,
KOTOPBI ONpenensieT CcocTaB MaloHe3a. Hampumep, cranmapT HWAEHTUYHOCTU MOXKET
ONpeneNnsaTh MUHUMAJbHBIA YpPOBEHb Macla, U MHHHMAJbHOE KOJHUYECTBO SUYHOIO >KENTKA.
Kpome ToOro, asajoruuHble ManOHe3y MNPOAYKTBL, HMEKIOLIME YPOBHU Macjia HUXE
ONPEEeNIEHHOIO B CTAHAApTe WAEHTUYHOCTH, TAK)KE€ MOTYT CUMTAThCS MalOHEe3aMM. JTH BUIbI
MPOAYKTOB YaCTO COAEPIKAT 3aryCTUTENH, TAKHE KaK KpaxMaJ, Ui CTaOMIM3aluy BOJIHOH (ha3bl.

MaiioHe3 MOKeT BAPBbUPOBATBHCA MO LBECTY, U KAaK MPABUJIO, ABJIACTCA 6eJ'IbIM, CJIMBOYHBIM HJIHN
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OnenHO-xKeNThIM. TekcTypa MOsKeT ObITh B AMAMA30HE OT JIETKOW CIIMBOYHOM JIO TYCTOH, M Kak
NPaBUJIO, MaiOHe3 SBISETCS BS3KUM. B KOHTEKCTE HACTOSIIEro HM300peTeHHs «MaioHe3»
BKJIFOYAET AMYJIbCUU C YPOBHEM Macjia B auamnaszoHe oT 5 po 85% mac. mo macce mpoayKTa.
MaiioHe3bl B KOHTEKCTE HACTOSIIEro M300peTeHust He 00s3aTeNbHO JOJKHBI COOTBETCTBOBATH
CTaHIAPTY UIAEHTHYHOCTH KAaKOH-THOO0 CTPaHBL

TepmuH «Macno», NPUMEHSEMbIH B HACTOALIEM JOKYMEHTE, O3HA4aeT JIMIHIBI,
BbIOpaHHbIE W3 TPUTIIUIEPUIOB, AWMNIMLEPUAOB, MOHOTJHMLEPHIOB, M HX KOMOWHALH.
[IpennoyTHUTENHPHO MACIO B KOHTEKCTE HACTOSIIEr0 N300pETeHUs] BKIIOYAET 10 MEHbLIEH Mepe
90% w™ac. TpuUrIUIepuaoB, Ooyee MPEONOYTUTENIbHO TIO MeHblield wepe 95% wac.
[IpennoururensHo wmacno comepxkur Menee 20% wmac. TBepmoro wacma mpu  S5°C,
npeanoutuTenbHo MeHee 10% Mac. TBepaoro macna. bosee npeanoyTHTENHbHO Macio He
conepxut TBeproro mMacia npu S°C. Hanbonee npenmnouTUTENTEHO MACIIO SIBJISIETCS JKUAKUM IIPH
5°C. IlpennouTuTeNbHBIMA MacjiaMH JJIsl IPUMEHEHHsT B KOHTEKCTE HACTOSIIEero M300peTeHus
SIBJISIFOTCSl pacTUTENIbHBbIE Macna, KOTopble sBJstoTCs skufakuMu npu 5°C. IlpeanoututenbHoO
Takoe€ MacjO BKJIKYAeT MOACOJHEYHOE MAacio, ParncoBO€ MAacClO, OJIMBKOBOE MAacio, COEBOE
MAacJIO UM KOMOWHAIINH 3THX Macel.

Kommnosunust mo HacrosiieMy u3o0peTeHuro comepskut ot 15 mo 72% wmac. macna.
[IpennoyTUTeNbHO KOMIO3UIIMS TIO HACTOsAeMy n3o0pereHuto conepskut ot 20 mo 70% wmac.
Macina, npeanouyrurensHo ot 20 1o 70% mac. macna. IlpenqnoutuTenbHO KOHLEHTpaALKs Macia B
KOMIIO3UIIMN HaxXoauTcs B auarnazoHe oT 20 mo 69% wmac. [IpeanouTurenbHO KOHLIEHTPALUs
Macjia B KOMIIO3ULIMKM HaxOAUTCs B auamnasone oT 20 mo 68% wmac., npeanoururenbHo ot 20 a0
66% mac., mpennoututenbHo oT 20 mo 65% wmac., mpeanoyturenbHo oT 25 mo 65% mac.
IIpeanoyTuTeNnbHO KOJMYECTBO Macjia COCTaBisieT MO MeHbliell Mepe 25% Mac,,
MPEANOUTUTENBHO N0 MeHbllel Mepe 30% Mac., NpeAnoYTUTENbHO 1o MeHblIel Mepe 35% mac.
JIro0ast KOMOMHALIMS THANIa30HOB € UCTIOJIB30BAHUEM HTHX YKA3aHHBIX T'PAHUYHBIX TOYEK TaKXKe
CUUTAETCS YaCThIO HACTOSIEro N300PETEHMS.

Kucnora, ucronmpdyemMass B KOMIIO3MLMHU IO HACTOALIEMY H300PETEHHIO, SIBISIETCS
OOBIYHOW KHCJIOTOH, TPAIWULMOHHO HCIOJB3YEMOH B MHIIEBBIX 3MYJIbCUAX. KoMMosumus
copepxkut ot 0,1 mo 10% wmac. xucnotsl, npenmoururesnbHo ot 0,1 mo 5% mac. KHUCIOTEHI,
npennoututenbHo ot 0,1% no 2% wmac. kucnotel. KucnoTa mpeamoyTHTENhHO BbIOpaHa U3
YKCYCHOM KHUCJIOTBI, JIAIMOHHOW KHCIJIOTBI, MOJIOYHOH KHCIOTBHI, (OCHOPHOH KHUCIOTHI U HX
KOMOMHAIMHA. YKCYCHAasl KHCJIOTa MOXKET OBbITh 100aBiieHa B KaueCTBE KOMIIOHEHTA YKCyca, a
JUMOHHAsl KHCJIOTa MOXKET ObITh a00aBlieHa B KadecTBE KOMIIOHEHTa JIMMOHHOTO COKa.
KonuyectBO KHMCIOTBI sBisAeTCs TakuMm, 4To pH HaxoguTca B auamazoHe OT 3 10 9,

MPEeANnOYTUTENBHO OT 3 10 4,6. IIpeanodTuTenbHO KOMMIO3ULMS COAEPKUT MO MEHBLIEH Mepe
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0,2% w™ac. CcBOOOMHOW YKCYCHOW KHUCJIOTHL. TakuMm o0O0pa3oM cO3maeTcsi HaTypalibHas
KOHCEPBUPYIOLIAsl CUCTEMA JJIs YIYULIEHUs BPEMEHU XPaHEHUsI KOMIIO3ULUU.

Kommo3nnmss mo HacrosimeMy H300pETEeHHIO COAEPIKUT MOJIOTOE ceMst Oenod wuiu
JKENITOW TOPYHMIIBL, TOJYIEHHON U3 BUIOB Sinapis alba wnn Brassica hirta. tu cneunduyeckne
CEeMEHa TOpYMLbl OONANAIOT TAKUM CBOMCTBOM, YTO HMX MOJKHO TNPHUMEHSATH Ul TPUIAHUS
JOTIOJIHUTENIbHON CTPYKTYPBbl MAaliOHE3y CO CHMKEHHBIM COAEPKAHUEM Maclsa, IO CPABHEHUIO C
TPaTULOHHBIM HEOOE3KMPEHHBIM MalioHe30M, 0e3 MPUMEHEHHS MMOJIUMEPHBIX CTPYKTYPATOPOB
Boabl. Kpome Toro, Omaromapst Okpacke TakMX MOJIOTBIX CEMsIH, UX MOXKHO IPHMEHSTh B
SMYJIBCHU 0€3 OTPULIATEIbHOTO BIMSHUS HA L[BET UM BHELUTHUHA BUA SMYJIbCHH.

IIpennouturenbHO 1711 NPUTOTOBJIEHUS MOJIOTOTO TOPYMYHOIO CEMEHU NPHUMEHSIOT
LeNIbHOE ceMst Oenoi wim skentoit ropuunbsl. He TpeOyercst ynanenue menyxu, He TpeOyercs
SKCTPAKLUS COEANHEHUH U3 CeMsiH U He TpeOyeTcs cymrka ceMsiH. HeoOxoanM oMo neabHbIX
CeMsIH, 4YTO SIBJISIETCSl TPOLIECCOM, XOPOLIO H3BECTHBIM CIELMAINCTAM B TaHHON obmactu
TeXHUKU. Mosiotoe ceMs Oeoi MM JKEITOH TOpYHLbI MOJYYatoT MyTeM IOMOJIa CeMeHH Oestoi
WJIN KEJITONU FOPUYULIBI B IPUCYTCTBUU BOABI U YKCyca. [IpeanodTUTENbHO MacCOBOE OTHOLIECHHE
MEXIy CEMEHEM TrOpuYMilbl M [BOJOH M YKCYCOM| HaxomuTcs B nuanasoHe ot 1:2 mo 1:9,
npeanoututenpHo oT 1:2,2 po 1:6. IlpeanouturensHo pH BOAHON cMecH, coaep:kallen
rOpYMYHOE ceMs, cocTaBysgeT MakcumyM 3,8, IlpennodrurenbHO KONMMYECTBO TOPYMYHOIO
CEMEHU B CMECHU HaxonuTcs B auamnazoHe oT 10 mo 30% wmac., npeanouturensHo oT 15 mo 25%
Mac. [IpeanoyuTuTeIbHO KOJIMYECTBO BOABI U YKCyca HaXOauTcs B nuama3one ot 70 no 90% mac.,
npeanoututeabHo oT 75 nmo 85% wmac. IlpenmouyruTensHO TemmepaTrypa, NpPU KOTOPOM
OCYILECTBJIAIOT MOMOJI, HAXOAUTCS B fuanasoHe ot npumepHo 20°C po 65°C, npennodTuTeabHo
or 40°C no 60°C. IlpennouTuTeNnbHO IJIsl NMPUTOTOBJIEHUS MOJIOTOTO TOPYMYHOIO CEMEHHU
MPUMEHSIOT kepHOBOHW mnoctas. Ilocne momMona MONOTOE TOPYMYHOE CeMsl SIBJIAETCS OYEHb
MEJIKUM, TPENNOYTHTEIbHO HMEIOIIMM B3BEIICHHBIH 1o oObeMy cpenHuil amamerp D43
TBEpAbIX 4YacTul MeHee 150 MHKpPOMETpPOB, mpeanouTuTresbHO MeHee 140 MHUKpOMETPOB.
IIpennodTurenbHO KanenbKd FOPYUYHOrO MAcja, MOJYYEHHbIE U3 TOPYMYHOIO CEMEHH, UMEKOT
B3BEIIEHHBIN MO 00BEMYy TreoMeTpuueckuil cpenHuil muamerp D4,3 menee 1 muxpomerpa.
IIpenMymiecTBO HCNONAB30BaHMST TAKOIO MaTepHasa 3aKJIIOYaeTCs B TOM, YTO BSMYJIbCHS,
cofeprKaasl 3TOT MaTepuall, SBisAeTcsl Oojee OIXHOPOIHOM, YeM B CiIydae IPYrHX MOJIOTHIX
CEMsIH TOPYHLIbL.

KoHneHTpammsi MOJIOTOTO CeMeHHU OeJIo WJTH KEeJITOW FOPYHIIbI, MOJY4EHHON U3 BUIOB
Sinapis alba wnn Brassica hirta, vaxoputcss B muamasoHe ot 0,25 mo 5% wmac. oT Macchl
KOMIIO3ULIUK TI0 HACTOALIEMY H300peTeHno. [IpearnodTuTenbHO KOHIEHTPALUs MOJIOTOrO

CEMEHHM TopyHlibl HaxoauTcs B auamnaszoHe oT 0,3 mo 4% mac. or Maccel komnosunuu. bonee
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NPEANOYTUTENBHO KOHLEHTPAHS MOJIOTOTO CEMEHH FOPYHLII HAXOAUTCS B tuana3one ot 0,4 no
3,5% m™ac. OT Macchl KOMIIO3MLUH. OJTH KOJMYECTBA TOPUYUYHOIO CEMEHHM OCHOBAaHBI Ha
KOJINYECTBE MOJIOTOTO TOPYMYHOTO CEMEHH KaK TaKOBOTO.

IIpennoyTHUTENPHO MOJIOTOE TOPYMYHOE CeMsl UCIONB3YVIOT B (POpME MacThl, KOTOpas
MPEANOUTUTENBHO COAEPKUT npuMepHO oT 10% no 30% MOJOTOro ropyMvHOrO CEMEHU U OT
70% nmo 90% BomHOMW (a3el (BKIOUAS YKCYC), MPEANOYTHTENBHO MpuMepHO OoT 15% mo 25%
MOJIOTOTO TOPYHYHOTO ceMeHH U oT 75% no 85% BonHoi a3l (Bkmrouas ykeyc). Takas macra,
KaK TMPaBWJIO, TIOJYy4YaeTCs B Pe3yJbTaTeé MOKPOIrO IMOMOJAa TOPYMYHBIX ceMsH. 3HadeHue pH
TAKOH MacThl TNPENNOYTHTEIBHO HAXOAUTCA B IHana3oHe OT 2 A0 4, NPeanoyYTHTENbHO
MakcumyM a0 3,6. Takuwe macTel mocraBistoTcs, Hampumep, Wisconsin Spice, Inc. (bepmum,
Buckoncun, CIIIA).

Cemena >xentoil wiam Oenoi TOPYHUIBI COAEPIKAT TIIOKO3WHOJAT CHHATBOMH. ITO
COCIOMHEHHE TMPEeBpaIlaeTcss C BOAOM B pPsA HM30LMAHATHBIX COCIUHEHMH TPU KaTalnuse
(bepMEeHTOM MHPO3MHA30H. JTH COENWHEHHs OT MPHUPOABI MPHUCYTCTBYIOT B CEMEHHU JKENTOU
ropuunel. [Ipu rugpomuse cuHampOMHA oOpasyercss N-ruApokcHOeH3mwm3oTHolmaHaT. OH
SBJIIETCSI JKTYYMM COEIMHEHHEM, THUIHYHBIM JJII CeMsIH TOpYHLBl. MN-THAPOKCUOCH3HII-
U30THOLIMAHAT SIBJIIETCSI HECTAOMJIPHBIM M pa3pyllaeTcss 3a HECKOJbKO 4acoB, obOpasys 4-
THIPOKCUOCH3UIIOBBIH CITUPT U THOLMAHATHBIN HOH, KOTOPBIE HE SIBJISTFOTCS JKTYIUMH. | uaponms
CHHAITBOWHA, KaK MPABUIIO, IPOUCXOINT MPH MOMOJIE CEMSIH, a TAK)KE KOTTIa MOJIOTOE TOPUYUYHOE
ceMsl MPUXOIUT B KOHTAKT C BOJIOM.

I'mnponu3 cuHaIBOMHA MOXKHO TPENOTBPATHUTH IyTEM HArpPeBaHMs LEIbHBIX CEMSIH
KEeNToW uiu OeJoH TOopuuIlbl, BKIIOUAs LIENYXy, C MapoM, A JeakTUBaUuu (epMeHTa
Mupo3uHasbl. Takoil HarpeB, Kak MPaBUJIO, TPOBOAAT P TeMIlepaType 1o MeHbluel mepe 72°C.
Uem BbILIE TEMIIEpaTypa, TEM MEHBIINH NMEPHOA BPEeMEHU TpeOyeTcsl Il HarpeBaHUs CEMsH.
[IpenmymecTBoM 3TOro cnocoda sBISETCS TO, YTO MPUTOTOBIIEHHBIE CEMEHAa TOPYHIBI HE
00JamaroT KTy4yuM BKYCOM, U TE€M HE MEHEe COXPaHSIT (YHKIMOHAJIBHBIE CTPYKTYPHBIE
cBOWCTBA sl cTabWiM3alMy 3MYJbCHH IO HactosmeMy uzoOpereHnto. CemeHa, KOTOpBIE
oOpalaTbIBarOT TakuM 00Opa3oM, Kak TMPaBHJIO, HA3bIBAIOT CEMEHAMU TOPYULI  C
HEHUTPANIM30BAHHON KTydecTbro. lIpenmoytuTensHO B KOMIO3MLHUM MO  HACTOSILEMY
U300pETEeHUI0  HUCTOJB3YIOT  CeMEeHa TOpYHIbl C  HEWTPAIM30BAHHOW  JKTYYECTHIO.
[IpennoyTUTENPHO TOCJIE HArpeBa CEMEHa TOPYHULBl C HEWTPAJM30BAHHOW KTYYECTHIO CyIIaT
npu KOMHATHOH Temmeparype. IIpenmodTuTenbHO TMOCHE CYIIKH CEMEHa TOpPYHLBI C
HEUTPAIN30BAaHHON JKI'YUECTBIO MOJBEPrar0T IMOMOJy, IOJIydass OY€Hb TOHKOHM3MENbYEHHOE
MOJIOTO€ TOpUUYHOEe ceMst B Gopme macTbl. [IpeanoyTHTeNsHO KOMITO3ULHS MO HACTOSIIEMY

N300pETEHUI0 BKIIIOYAE€T TOPUYUYHOE CeMsl C HEHTPaIM30BAaHHOHN JKTY4YeCTBbIO, IOJABEPTHYTOE
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nomody. IIpenMyIecTBo UCIONB30BaHMsI TAKOTO MaTepHalia 3aKkJIF04aeTcsl B TOM, UTO 3MYJIbCHS,
cozeprKaIasl 3TOT MaTepual, SBISIETCS OJHOPOTHONW M MMEET OYEHb CIa0blii apoMaT TOPYHULBL.
Taxast MOJIOTast TOpPYHIIA C HEHTPATM30BAHHON KIYYECThIO TIOCTABIISIETCS, HarpuMep, Wisconsin
Spice, Inc. (bepnun, Buckoncun, CIHA), nampumep xkak «Ilacta Oenoil ropuuisl ¢
HeNTpanmn3oBaHHON >kryuecThto Dy, mimm kak «l'opumunas macra co ciabeim apomatoM (LF),
BapuanT A».

IIpeanoyTuTeNnbHO KOHLEHTpALMsl W30THOLMAHATOB B MOJIOTOM TOPUYUYHOM CEMEHU
coctaBisieT MeHee 10 MWUIMIpaMM Ha KWIOTPaMM MOJIOTOrO cemeHu. IlpeanouturenpHO
KOHLIEHTpaLusl aJUIMJIN30THOLMaHaTa B MOJIOTOM TOPUYMYHOM CEMEHM COCTaBjisieT MeHee 10
MUJUIUTPaMM Ha KWJIOTPAaMM MOJIOTOrO ceMeHU. IIpeAamnodTurenpHO KOHLIEHTpanus I-
THOPOKCUOCH3MI-U30THOLIMAHATA B MOJIOTOM TOPYMYHOM CEMEHU COCTaBIIIeT MeHee 5
MUJUIUTPaMM Ha KWJIOTPaMM MOJIOTOTO CEMEHH, MPEANOYTUTENbHO MeHee 2 MUJUIMTpaMM Ha
KUJIOTPAMM MOJIOTOTO CEMEHH, MPEeANOYTUTENbHO MeHee | MIIIMrpaMM Ha KWUJIOrpaMm
MOJIOTOTO CeMeHU. MoJoToe ceMs Oenoil WM JKeNTOW TOpYHLbI C HEHUTPaIN30BaHHOM
KTYUECTBIO SIBJIIETCSI MEHEE KI'yUUM, YeM OOBIYHOE MOJIOTOE CeMsl O€JIOH HITH JKENTON TOPUHIIbL.

OMyIIBCUH TI0 HACTOAILIEMY H300pPETEHUIO COIeprKarT sImuHbIA Jkentok. [Ipucyrcreue
SIMYHOTO JKEJITKA MOXKET OBITh ONAronmpHATHO JUIS BKYCa, SMYJbIHMPOBAHUS W/ UM CTA0MIIBHOCTH
KareJiek Macjia B KOMIIO3MLMH MO HACTOSIIEeMYy M300peTeHHto. AWYHBIN JKENTOK COINEpPIKHUT
dochonumuabl, KOTOpbIE HEHCTBYIOT B KauyecTBE OMyJbraropa il KarejleKk Macia.
IIpeanoyTUTeNbHO KOHLEHTpAUusl sSUYHOTO JKEeNTKa B KOMIIO3ULIUM [0 HACTOSIIEMY
n300pEeTEHNI0 HAXOAUTCS B quana3oHe oT 1 1o 8% mac. ot sMysbcuu, 6ojiee IpeArnouTUTENBHO
oT 2 10 6% Mmac. OT dMyJbCUH. AWYHBIA KENTOK MOKeT ObITh NOOABJieH B BHUIE SIMYHOTO
JKENITKOBOTO KOMIIOHEHTa, YTO O3HAdaeT KOMIIOHEHT B OCHOBHOM 0Oe3 smyHOro Oenka. B
anbTePHATUBHOM BapUaHTe KOMIIO3ULUS MOKET TakXKe COJEp KaTh LieJIbHOE S0, coaeprkallee
U SIUYHBbIA OeNOoK, W SAWYHBIA kenToK. OOInee KOIMYECTBO SIMYHOTO JKENTKA B KOMITIO3ULIUH TI0
HACTOSIIIEMY H300PETEHHIO BKJIIOYAET SIMUHBIA JKEJNTOK, KOTOPBIH MOXKET NMPUCYTCTBOBAThH KaK
4acTh ILeNpHOro sina. IlpennmoyrurensHO KOHLEHTpanust (HocOoIUNHUIOB, TMOJYUYEHHBIX W3
SIMYHOTO JKENTKa, HaxonuTcs B auamnazone oT 0,05 go 1% wmac., nmpennourturensHo ot 0,1 1o
0,8% mac. OT 3MyJIbCUH.

YacTp AMYHOTO JKENTKa B KOMIIO3MLIUH MO HACTOSIIEMY HM300PETEHHIO TOIBEPrar0T
npoueccy  (epMEHTaTHBHOTO  MpEeBpalleHuss C  WCMIOJb30BaHUEM  (pochoaumassl
[IpennouturensHo (ocdoanmazol, UCmoabp3yeMoi i 00paboTKH SUYHOTO JKENTKA, SIBISETCS
dochonumnaza A2. DTOT HpoUecC MPUBOIUT K PACIICIUICHUIO Mened SKUPHBIX KUCIOT U3
bochoaumUAHBIX MOJIEKYII, U IAeT TaK HAa3bIBAEMbIH MOAN(ULIPOBAHHBIH (PEPMEHTAMH SUYHBIHI

xkentok. [IponmykTel  peakuuu 3TOro  (EPMEHTATUBHOIO TMPOLECCAa COXPAHSIFOTCS B
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MOIU(UIMPOBAHHOM (PEPMEHTAMHU STUYHOM SKEJITKE, YTO O3HAYAET, YTO MOAN(HUIINPOBAHHBIN
bepMeHTaMH STMYHBIN JKEITOK CONEPKHUT JKUPHbIE KHUCIOTHI, OTAENeHHbIE OT (hoChHONIUIUIOB.
IIponykramu peakuumu u3 mpouecca ¢ ¢ocdonunazoii A2 SBISIOTCS, TIIABHBIM 00paszom,
mm3odochaTuaIIXONMHEl (UM JTM30JIELIUTUHBI) M JKHPHBIE KHCJIOThL. KOHLEeHTparms
docdonumuaos 1-mu3odocharuauixonuHa, 2-nmu3zodochaTHIUIXOTHHA u
m30(ochaTHAMIITAHONAMIHA TIOBBIIIAETCS MO CPABHEHHIO C HATHUBHBIM SIMUHBIM JKEITKOM.
I[Ipy 53TOM ruApONM3e OMYJNbTUPYIOIIUE CBOHCTBA SIMYHOTO JKENTKA MOIYT  OBITh
OTPETyJIHPOBAHBI, B TO BpeMs KaK SIMYHBIA JKEITOK COXPAHSIET CBOM OPraHOJENTHYECKHE
cBoiictBa. IlomxomsammM HMCTOUYHUKOM MOIU(UIMPOBAHHOTO (PEPMEHTAMHU JKENTKA SIBJISETCS
«CTaOunnM3npoOBaHHbIA HarpeBOM sIMYHBIHN enTok (92-8)», mocrasisemblii Bouwhuis Enthoven
(Pante, Hunepnaungel). DtoT obOpaseun comep:xkut 92% moauduIupoBaHHOTO (HepMEeHTaMU
SIMYHOTO xkenTKa U 8% CTOJIOBOM COJu.

ITo menbmeii mMepe 25% Mac. SIMYHOTO JKENTKA IMPEIBAPUTENBHO MOIU(PHUIIMPOBAHBI
nyreM obpaboTku ¢ocdonunazoii, mpenmnodyrurenbHo ¢pochonunazoinr A2. IIpeumymiecTBo
UCTIOJIB30BAHUST MOIU(PHUIMPOBAHHOTO (DEPMEHTAMH SIMYHOTO JKEJNTKA COCTOUT B TOM, HTO
IUIOTHOCTh 3MYJbCHHM BO3PACcTae€T MO CPABHEHUIO C HCIOJIb30BAHUEM HATHBHOTO SIMUYHOTO
xentka. lpeamouyrurensHo mMakcumyMm 90% mac. STMMHOTO JKENTKa MOAU(DHIHMPOBAHO MYTEM
obpabotku Pochonumazol, mnpenmoururespbHo (ochonunazoit A2,  IlpenmnodrutensHO
KOHIIEHTpaLUUsl SIMYHOTO JKEeNTKa, MOAU(PUIMPOBAHHOTO myTeM o00paboTku (ocdonmmasoi,
npeanouyTuTensHo  pocdommmnazoit A2, Haxomurcs B auamazoHe ot 0,5 mo 4% wmac. ot
KOMIIO3ULIUH, TPEANOUTUTENbHO OT 1 10 4% mac. ot xommno3uuuu. IlpeanoururensHo oOmas
koHUeHTpauust |-mm3odocharummnxonuua u  2-mu30poCchaTUIUIXONIHHA HAXOAWTCS B
nuanasone ot 0,02 no 0,2% Mac. OT 3MyJIbCHH.

Kak Obuto yka3aHO BbIIE, MHOTHE SMYJIbCUH MAHOHE3HOTO THIA CO CHIKEHHBIM
YPOBHEM JKHpa COAEPIKAT CTPYKTYPATOp Ui CTA0MIIN3ALUU HENMPEPBIBHOW BOIHON (ha3bl U s
CTYIIEHHUs] 3MYJbCHH. MHOTHE CTPYKTYPaTOpBl SIBIIIOTCS OJIMTOMEPAMHU WM TOJHMEpPaMU
PacTUTENBHOrO, MUKPOOHOTO WJIM KHBOTHOTO MPOUCXOXAeHUS. CTPYKTypaTopbl MOTYT OBITh
BOJIOPACTBOPUMBIMH HJTH HEPACTBOPUMBIMHU B BOZE, U OHU MOTYT IPHUMEHSATHCS] HATUBHBIMH WJIH
B XUMHUYECKH wWin (pusndecku MoauduiupoBanHoi ¢opme. Ilpumepamu CTPyKTypaTOpoOB
PACTUTENBHOIO TPOUCXOXKICHHS SIBJIIFOTCS BONOPACTBOPHMBIE TIOJHMCAXApHIbl, TaKHEe Kak
HATHBHBIE KPAaXMaJIbl, XUMHYECKH MOAN(HINPOBAHHBIE KPaXMaJibl, KAppParuHaH, KaMe/b MJI0A0B
PO’KKOBOTO JiepeBa, KapOOKCHMETHIILEIUTI0N03a U TMekTuH. Kpome Toro, ommrocaxapuabl U
MIOJIUCAXapHU/Ibl, MPHUCYTCTBYIOLUINE B KYKYPY3HOM CHPONE HWJIM TJIFOKO3HOM CHpPOIE, MOTYT
NPUMEHSTBCST B Ka4deCTBE CTPYKTypaTopa B 3MYJbCUSX MaHoHe3Horo tuma. Kpome Ttoro, B

SMYJBCHAX MACIO-B-BOJIE B KAaueCTBE CTPYKTyparopa MOTYT MPHCYTCTBOBaTh OENKH
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PACTUTENBHOIO MPOUCXOXKACHUS, HATIPUMEDP MOJIOThIE ceMeHa O0OOBBIX MOKHO NMPUMEHATD IS
NPUIAHUS 3MYJIBCHH CTPYKTYphl. llpuMmepaMu HepacTBOPUMBIX B BOJAE CTPYKTYPaTOpOB
PACTUTENBHOIO TMPOUCXOKIACHUS SIBJIIOTCS LEJUTFOJIO3HBIE BOJIOKHA, TAKHE KaK LIUTPYCOBBIE
BOJIOKHA U TOMaTHbIE BOJIOKHA. [IpuMepaMu CTpyKTypaTopoB MHUKPOOHOTO MIJIM BOJOPOCIEBOTO
NPOUCXOXKACHUS SIBJSIFOTCS  TOJIUCAXapUAbl KCAHTAHOBOW KaMenu, arapa W aJIbI'MHATa.
[IpuMepaMu TOJMMMEPHBIX CTPYKTYPATOPOB >KUBOTHOTO TPOMCXOXAEHUS SIBISIFOTCS O€JKH,
TaKHe KaK Ka3eWH 13 KOPOBBETO MOJIOKA U JKEJIATHH.

[IpenMyImecTBOM HACTOSIIIEro HM300peTEeHUs] SABISETCS TO, YTO MOMKHO CHHU3UTH
colepskaHue Macja B OSMyJbCUU 0e3 noOaBieHHs OOJBIIUX KOJUYECTB TOJUMEPOB MU
OJINTOMEPOB ISl CTa0MIN3auu BOAHOH (asel. [IpeanodYTuTenbHO KOHIEHTPAUUs OJIMMEPHBIX
WIA OJIMTOMEPHBIX CTPYKTYPAaTOPOB BOIBI COCTaBJISIET MAakCUMyM 4% Mac. OT 3MYJIbCHH.
[IpennoyTHUTENPHO KOHLEHTPAUUs IOJMMEPHBIX MM OJINTOMEPHBIX CTPYKTYPaTOPOB BOJIBI
COCTaBJsIET MakCUMyM 3% Mac. OT 3MYJbCHH. JTa NPEANOYTHTENbHAS MAaKCHMaJlbHast
KOHIIEHTpaLUs TIOJMMEPHBIX WA OJIMTOMEPHBIX CTPYKTYPATOPOB BOJIBI OCOOSHHO MOAXOIUT IS
KOMIO3ULIMI TI0 HacTosAleMy u300peTeHHo, copepxkammx ot 20% no 50% wmacna, Gonee
npeanoutTutenbHo ot 20% no 40% macna.

[IpennouyTHUTEeNPHO KOHLEHTPALUS TOJMMEPHBIX HJIM OJIMTOMEPHBIX CTPYKTYPaTOpOB
BOJBI COCTaBIISIET MakCUMyM 2% Mac. OT 3MYJIbCHH, NMPENNOYTHTENBHO MakcumyM 1% wmac.,
NPEANOYTUTENBHO KOMITO3ULMS 10 CYIIECTBY HE COAEPIKHUT IMOJUMEPHBIX I OJIMTOMEPHBIX
CTPYKTYpPaTOPOB BOJBL. bosiee mpeanouTUTENbHO KOMIIO3HLUS MO HACTOSIIEMY U300pETEHHIO HE
COIEPKHUT TOJMMEPHBIX MJIM OJIMTOMEPHBIX CTPYKTYPaTOPOB BOZABL. AWYHBIN JKENTOK, LENbHOE
AWN0,  MOOU(UIMPOBAHHBIH  (PEpPMEHTAMHM  SIMUHBIA  JKENTOK,  MOAM(UIIMPOBAHHBIN
dochonmmnazoit AUYHBIA KENTOK, MOAUGPUIMPOBAHHBIN (ocdonnmazoil A2 SUYHBIHA JKENTOK,
ceMst OEJION MM JKeNTON TOPYHLIbI, M MOJIOTOE ceMsi O€JION MIIH JKENTOH rOpUHUIbl MOTYT TaKKe
COIepKaTh TMOJUMEPHBbIE WM OJHIOMEPHbIE CTPYKTYPAaTOpPbl BOABL, M TakUM 00pasom,
COEIMHEHHS, MOJYYEHHbIE U3 3THX HUCTOYHHMKOB, UCKJIOUAOTCS U3 OINpPENeNIeHHUs] MOJUMEPHBIX
WIA OJUTOMEPHBIX CTPYKTYypaTopoB Boabl. Takum oOpa3oM, Hanboiee NPEeArnoYTUTENHBHO
KOMIIO3ULIUSL TI0 HACTOSIIIEMY H300pPETeHUI0 HEe COAEPIKUT MOJUMEPHBIX WM OJHTOMEPHBIX
CTPYKTYpaTOpPOB  BOABI, HE TMOJYYEHHBIX W3 SUYHOTO JKENTKA, LEeJNbHOro sHIa,
MOIU(UIMPOBAHHOTO (PepMEHTaMHU SIMYHOIO KeNTKa, MoauduuupoBaHHOTrO (ochonumnazoi
SIMYHOTO JKeTKa, MOoIuuIupoBaHHOro Gocdonunazoil A2 sMYHOTO JKEITKA, CEeMEHU Oeoil niu
JKENTOW TOPYHULBl, HIM MOJOTOrO CeMeHH Oenoil wuimm kentod ropunnel. Haunbonee
NPEANOYTUTENBHO 3TH TPEANIOYTUTENbHbIE MAaKCHUMAJbHBIE KOHIIEHTPALUHU IOJUMEPHBIX WU
OJINTOMEPHBIX CTPYKTYPATOPOB BOABI OCOOEHHO NMPUMEHUMBI JJIsi KOMIIO3ULUH, COIeprKainux

MacJo B KOHIeHTpauuu B quanaszoHe ot 50 go 70% mac. OT 3MyJIbCUH, MPEANOYTUTENIBHO OT 60
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1o 70% mac. ot smyJbcuu. IIpeanouTuTenbHO KOHLEHTpALMS Maciia HaXOAUTCs B AUAara3oHe OT
63 no 70% wmac., 6ojee mpeAnoYTUTENLHO OT 65 1o 70% mac. IIpeanouTUTENIbHO B 3TOM Clly4ae
KOHLICHTPALIUSA MacJia COCTaBJISIET MaKCUMyM 69,5% Mac. OT 3MyJIbCUU.

IIpennoururensHO KOHLIEHTpauus Kpaxmana, HAaTUBHOTO Kpaxmana,
MOIU(UIMPOBAHHOTO Kpaxmaja, Kamenel, NEeKTHHOB W JPYrUX THUAPOKOJUIOHIOB, He
MOJIYYEHHBIX U3 STMYHOTO JKENTKA, LENBbHOTO siia, MOIU(PUIPOBAHHOTO (PEPMEHTAMH SIMYHOTO
JKENITKA MIJIH CEMEHH O€JIOH WK JKENTOM rOpYHULIbl, B KOMITO3ULIMH MO HACTOSIIEMY H300pPETeHUIO
cocTaBisgeT MakcuMyMm 2% Mmac., NpenrnouTUTeNbHO MakcuMyM 1% Mac., MpennouTUTEIbHO
makcumyM 0,5% wmac., u Oomee mnpennoururensHo MakcumyM 0,1% wmac. bonee
NPEANOYTUTENBHO KOMITO3ULMSI MO HACTOSALIEMY H300PETEHHIO IO CYIIECTBY HE COIEPIKHUT
Kpaxmasia, HATUBHOTO Kpaxmalia, MOAH(PHLUPOBAHHOTO KpaxMmalia, KaMeneH, MEKTHHOB 1 JPyTruX
THIPOKOJIJIOUOB, HE TOJNYYEHHBIX U3 SIMYHOTO SKENTKA, LEJIBHOTO Sia, MOIU(PUIMPOBAHHOTO
(depMeHTaMH SIMYHOTO JKENTKA WM CeMeHH Oenoil wim xentod ropuunsl. Hambonee
NPEANOYTUTENIBHO KOMIIO3UIUSI IO HACTOSIIIEMY H300pETEHHI0 HE COAEPIKHUT Kpaxmala,
HATHBHOTO KpaxMayia, MOAU(PHIMPOBAHHOTO Kpaxmalla, KaMmenel, NEeKTHHOB U JpPYrux
THIPOKOJIJIONOB, HE TOJNYYEHHBIX U3 SIMYHOTO JKENTKA, LEJbHOTO SiIa, MOIU(PUIMPOBAHHOTO
(depMeHTaMH SIMYHOTO JKEeNTKAa WM CeMeHH Oenoil wimu skenroil ropunubl. Hawmbonee
MNPEANOYTUTEIPHO 5TH  MPEANOYTUTENIbHBIE MAKCHUMAJbHbIE KOHLEHTpPALUU  Kpaxmalia,
HATHBHOTO KpaxMayia, MOAU(PHIHUPOBAHHOTO Kpaxmaja, KaMmeneW, NEeKTHHOB M IPyrux
THIPOKOJIJIOUAOB, HE TONYyYEHHBIX M3 STMYHOTO JKENTKA, LEJIBHOTO SHIa, MOAN(PHUIIMPOBAHHOTO
(bepMeHTaMH SIUYHOTO JKENTKA WM CEMEHHU OeJION WM JKEeNTOW TOpUMLb, SBISIOTCS OCOOEHHO
MPUTOJHBIMHU Uil KOMIIO3HLIUH, COAEP KALIUX MAacJO B KOHLEHTpauuu B aAuanasoHe ot 50 mo
70% mac. oT aMyJbCcUHU, NpeAanoyTuTensHo oT 60 10 70% Mac. OT SMyJIbCUH, IPENNIOUYTUTEIBHO
oT 63 mo 70% wmac. oT smynbcud. [IpeanodTUTENbHO KOHLEHTpAIUsl Macjia HaxOIUTCA B
nuamnasone ot 65 nmo 70% wac. IlpenmoyturenbHO B 3TOM Clydae KOHIIGHTPALMs Macia
COCTaBJII€T MaKCUMyM 69,5% Mac. OT SMYJIbCUU.

IIpennodTturenbHO  KOHLIEHTPALMs  HEPACTBOPUMOIO  BOJIOKHA, MNPEANOYTUTEIBHO
LIEJUTIOJIO3HOTO BOJIOKHA, MPEANOUYTUTENBHO LIUTPYCOBOIO BOJIOKHA, HE MOJYYEHHOTO U3 IMYHOTO
JKENITKA, LENbHOrO siila, MOAU(QHUIUPOBAHHOTO (PEPMEHTAMH SIMYHOTO JKENTKA WM CEMEHH
Oenol MM SKEITOM TOPYMLbI, B KOMIIO3HLIMM IO HACTOSIIEMY H300PETEHUIO COCTAaBIISIET
MakcuMyMm 1% wmac., npeanouturensbHo MakcumyM 0,5% Mac., MpennouTUTENbHO MaKCUMyM
0,1% mac. bonee mpeanoYTHTENBHO, KOMIIO3HLIUS 110 HACTOSIIEMY M300PETEHHIO IO CYLIECTBY
HE COJAEPKUT HEPACTBOPUMOIO BOJIOKHA, MPEANOYTUTEIBHO LEJUIOJO3HOIO  BOJIOKHA,
MPEANOYTUTEIBHO LIUTPYCOBOIO BOJIOKHA, HE MOJYYEHHOTO U3 SIMYHOTO JKEJITKA, LeJIbHOTO Sila,

MoAU(PUIMPOBAHHOTO (PepMEHTAMU SIMYHOTO KENTKA VI CEMEHU OeJION WU JKeTOW TOPUYHIIBL
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Haubonee npennmouTHTENsHO KOMIO3HMLHUS IO HACTOSIIEMY H300pPETEHHIO IO CYINECTBY HE
COACPKUT  HEPACTBOPUMOIO  BOJIOKHA,  MPEANOYTHUTENBHO  LEJUIIOJIO3HOTO  BOJIOKHA,
MPEANOYTUTEIBHO LIUTPYCOBOIO BOJIOKHA, HE MOJYYEHHOTO U3 SIMYHOTO JKEJITKA, LeJIbHOTO Sila,
MOIU(UIMPOBAHHOTO (PEPMEHTAMH SIUYHOTO JKEJITKA FJTH CEMEHH OJION MIH KEeNTONH TrOPUHILIbI.

Haubonee npenmouTUTENbHO 3TH NPEATIOYTHTENbHbIE MaKCHMalbHblE KOHIIEHTPALUU
HEpPACTBOPUMOIO BOJIOKHA, MNPEANOYTUTENBHO LEJUIIOJIO3HOIO BOJIOKHA, MNPEANOYTUTEIBHO
LUTPYCOBOIO  BOJIOKHA, HE IIOJYYEHHOIO M3 SIMYHOTO JKENTKA, LEJBbHOro  siIa,
MOIU(UIMPOBAHHOTO (PepMEHTAMU STUYHOTO JKEJITKA, WIIM CEMEHH OEJIOHN HITH JKEeNTOH TOpYHIIbI,
SIBJIIIOTCST OCOOCHHO NMPUMEHHMBIMU JJIST KOMITO3ULIMH, COAEepP KaIIuX Macio B KOHIIEHTPALWH B
nuanasoHe ot 50 go 70% wmac. OT SMyJbCUH, MpeAnodTuTenabHo or 63 mo 70% Mac. oT
sMyJnbcuu. IIpennoururenabHO KOHLEHTpaLUs Macia HaXOAUTCs B AuamnasoHe ot 65 no 70% mac.
B 3TOM ciiy4ae. [IpennoyTuTenpHO B 3TOM Cilydae KOHLEHTPALUsS Macjia COCTaBJIsIeT MAKCUMyM
69,5% Mac. OT 3MyJIbCUH.

Kommnoznnmss mo HacrosmeMmy H300pETeHHIO, KaK MPABHIIO, SIBJISETCS BA3KOH, a HE
TBEpAONH WM TeKy4ded. IIITOTHOCTP KOMMO3MIIMM MOKHO OXapaKTepU30BaTb BEIMYUHON
CrtuBeHca KOMIO3MLIMK, KOTOpas OIpenenseT TBEpAOCTb KOMIO3ULMM, TNPEANOYTUTEIbHO
U3MEPEHHYI0 TNOCJE XpaHeHuss B TedeHue | Henmenu. IIpeanodTUTENBbHO 3MyNIbCHS UMEET
BenuuuHy CrtuseHca npu 20°C mo menbuieit Mepe 70 rpamm. IlpeanoyTuTenbHO SMyJbCUs
umeer BenuuuHy CtuBeHca npu 20°C mo MeHbiieil Mepe 80 rpamm, MpenrnoOYTUTENBHO IO
Menblie Mmepe 100 rpamm, npeanouturenbHo B auanaszoH oT 100 mo 200 rpamm. bonee
MPEANOYTUTENBHO dMYJibcus uMeeT BennunHy CtuseHca npu 20°C B auanasose ot 100 go 150
rpamM. Bennuuny CruseHnca onpezenstot npu 20°C ¢ UCNONb30BaHUEM aHAIN3aTOPa TEKCTYPbI
Stevens LFRA (ot Brookfield Viscometers Ltd., CoenunenHoe KoponeBcTBo) ¢ MaKCUMalbHON
Harpyskoit/nuamnazonom usmeperus: 1000 rpaMm, U ¢ HCIIOIB30BAHUEM TE€CTA NIEHETPALIUN 25 MM
C UCTIOJIB30BAHUEM PEILIETKH, IPU CKOPOCTH MEHETPALIH 2 MM/CEK, B YaIllke AHAMETPOM 65 MM,
coAep Kalled 3MyJbCUIO, TA€ pelleTka UMEeeT KBaApPAaTHbIE OTBEPCTUs NPUMEPHO 3X3 MM,
W3TOTOBJIEHA U3 MPOBOJIOKU TOJINUHON OKOoJIO 1 MM, n umeer nuamerp 40 mMm. Pemerka nmeer
76 KBaZpaTHBIX OTBEPCTHM 3X3 MM, H3TOTOBJIEHA U3 NPOBOJOKU TOJIMMHON 1 MM, U HMeeT
nuamerp 40 MM. DTa METOAOJIOT s ONMCaHa HUKE B pasjierie, MOCBALIEHHOM 3KCIIEPUMEHTaM.

BsskocTpe npencraBaeHHON 3MYJIbCUH, KaK MPaBUIIO, HaxoauTcsa B auanasone 100-80000
mlla-c, Gonee mpemnmoururenpbHo B amamasone 200-30000 mlla-c. Bs3kocTh MokeT OBITH
oTpefieNieHa C HCIOJIb30BaHHEM BHUCKo3uMeTpa bpykduimna, paboratomero mpu 50 06./MuH u
20°C, ¢ UCTIOIB30BAHUEM TOAXOSINErO MIMHHASIS sl 0)KUAAeMON BSI3KOCTH (B COOTBETCTBUH
¢ ISO2555).

3My.]'[bCI/I$I MacCJIO-B-BOAEC IIO0 HACTOALIEMY 1/1306peTeH1/1}0 NPpEATIOUTUTCIIBHO HUMECT
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OuHAMHUYeCKuil Moaynb yrpyroctu G°, maMmepenssiii npu 20°C, B mpenernax auamnazona 100-
3500 ITa, 6onee npeanouturenbHo B nuanasone 500-2000 Ia.

G’ 5>MyJbCHH U3MEPSUTH C MCIOJIB30BAHUEM CTaHIAPTHOTO MPOTOKOJA CO CIEAYIOIIMMU
NOCIIeIOBaTeIbHBIMY 3TanaMu. Bravane oOpasern BeIAEPKMBAIN 3 MHHYTHI TOCJIE€ BBEIEHHUS B
peoMeTp st oOecrieueHHs pellakCallii HanpsDKEHUH, HaKOIJIEHHBIX M3-3a 3arpy3ku obOpasia.
3areM MPUMEHSIIN Pa3BePTKy HArPY3KH, B KOTOPOH OCHMIUISIMOHHAS Harpy3ka MOBBIIIANACH OT
0,1 mo 1768 Ila B norapudpmmuueckux stanax (15 Ha mecsaTok). ITOT 3Tan 3aKaHYMBAIH, KOTAA
¢azoseiii yroa npesbiman 80°. C sroro stana 6panu G’ (AMHAMUYECKUH MOZYJb YIIPYTOCTH) B
JMHEWHOH O0NACTH BSI3KOYIPYTOCTH, KaK OMHUCAHO HITKE.

Hunamudeckuii  Moaynb yrpyroctd G’ sABISETCS MaTeMaTH4YeCKUM  OIHCAHHEM
TEHACHIIUN O0OBEKTa WJIM BEIIECTBA K 3JIACTHUECKOW nedopmauuu (T.e. K HENEPMaHEHTHOU
neopmannu), Korma K HEMy MNpPHUJIArarT ycuine. TepMHH «yNmpyrocrb» B JHHAMHYECKOM
MOJIyJI€ YIIPYrOCTH O3HAdaeT HAKOIUIEHWE SHEpruu, npuijaraeMoil k oOpasiy. HakorueHHas
SHEPrusl TOJydaeTcss NMPU CHITHU HArpy3ku. JMHAMUYeCKUH MOIYJIb YHIPYTOCTH 3MYJbCHH
MAacllo-B-BOJIE  MOAXOMSIIAM  OOpa3oM  ONPEeAessIIoT  MOCPENCTBOM — JAMHAMHYECKOTO
OCLUMJUIILIHOHHOTO aHajin3a, i€ CIOBUTOBAas Harpy3ka Bapbupyercs (OT HHU3KOH K BBICOKOIN)
CHHYCOUAATBHBIM 00pazoM. M3MepsroT mosiydeHHOe HampspbkeHHe U (a3oBBIA CIBUT MEXKIY
HArpy3kod W HampspkeHueM. M3 amMIuiTyabl Harpy3kd M HampspkeHust o (pa3oBOro  yria
(¢azoBoro cnBura) pacCUMTHIBAIOT AMHAMUYECKUH Moaynb ynpyroctd. Ilpu stom G' (ITa) 6epyT
HAa 3HAYEHWH IUIATO NMPHU HHU3KOW Harpy3ke (JIMHEHHOH oOmacTu BsA3KoympyroctH). ms sTux
U3MEPEHUH MPHUMEHSIOT MNOAXOIIIuNA peomerp (Hampumep, peomerp AR2000 or TA
Instruments, Hetokacin, denassp, CIIIA).

OMyIbCUsT  MOKET TOAXOMIIIMM 00pa3oM conxepskaTb OIWH HJIM  HECKOJBKO
JOTIOJIHUTEIIbHBIX HHIPEAUEHTOB, OOBIUHBIX UL SMYJIbCHI MaiioHe3Horo Tuna. [Ipumepsr Taknux
HEeoO0s13aTeNIbHBIX MHIPEANEHTOB BKJIFOUAIOT COJIM, CIIELUH, caxapa (B 4aCTHOCTH, MOHO- W/WJIH
O¥iCaxapunbl), BUTAMUHBL, BKYCOApPOMAaTUYECKHE CpPEACTBA, KpPACUTENH, KOHCEPBAHTBHI,
AHTHOKCHAAHTBI, XEJATOPBl, TPaBbl U KYCOUKH oBoIlned. Takue HeoOs3aTenbHble JOOABKH, €CIH
OHH MPUMEHSIFOTCS, B LIEJIOM COCTaBILIFOT He Oonee 40% mac., Oosiee mpeArnouTUTENBHO He Ooniee
20% Mac. OT SMYJIbCHUH.

OnHUM U3 PEUMYINECTB KOMIIO3ULIMH 1O HACTOSIIEMY M300PETEHHIO SIBJISETCS TO, YTO
OHa SBISIETCS YCTOHYMBOM K HArpeBy, M MOXET NPUMEHSThCA KaK HE00e3KUPEHHBINH
TPaTULOHHBIA MalfOHE3 P MCIIOIB30BAHUN B HATPETOM BUJE.

Bo BTOpOoM acmekre Hacrosimee u3oOpereHue obecredmBaeT Crocod MPUTOTOBIICHUS
KOMIIO3ULIUH B COOTBETCTBUU C MEPBBIM aCIIEKTOM H300pETEHHs, BKIIFOYAIOLIUI STAIIbI:

(a) CMCHIMBaHWA BOAbI, KUCJOTHI, AUYHOIO KEJITKAa U MOJIOTOrO ropuynvHOro CEMCHU B
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COCyJle C TepeMEeIINBaHUEM, I7Ie MOJIOTOE ceMst OEJION MM JKENTOW TOPYHULbl MONTYyHA0T IIyTeM
MIOMOJIa CEMEHH OeJIOH MJIH JKeJITONW TOPUYHULbl B IPUCYTCTBUU BOJIBI U YKCYCA,

(b) mobaBieHus Macna K cMecH ¢ 3Tana (a) Ipy NepeMeLTNBaHNY,;

(c) romorenusanuu cmecu ¢ stama (b) I MoNydeHUs SMYNbCUM MAacliO-B-BOJE, TTIE
KarneJbKH Macjia UMEIOT B3BELICHHBIH MO 00beMy cpenHuil pasmep kamenbku D3,3 menee 10
MHKPOMETPOB.

I'omorenusanmio Ha 3Tane (C) MPOBOISAT B TEUEHHE IEPHOAA BPEMEHH, IOCTATOYHO
NPOAOJDKUTENIBHOTO, YTOOBI AUCTIEpCHAst MacisiHas ¢as3a, Kak MpPaBWIO, NMeJa B3BEIIEHHBIH 110
o0bpeMy reomerpuueckuii cpenHuii nuamerp D3,3 menee 10 MEKpOMETPOB, IPEATIOUTUTETBHO OT
0,3 mo 10 mMuxpomerpos, mpeanodyruresbHo oT 0,5 g0 8 muxpomerpos. IlpenmouyrurensHO
KarejgbKd Macjia B 3MYJIbCHUM, TMOJy4eHHOH Ha dTamne (d), UMEIT B3BEIIEHHBIH MO 00BeMy
reOMETPUYECKH cpeaHuil pasmep kameiabku D3,3 meHee 6 MHUKpPOMETPOB. DTOT CpPEOHUM
IMaMeTP MOXKHO TOAXOSIIUM OOpa3oM OIPENeNUTh C MCIOJIB30BAHUEM CIOC00a, OMUCAHHOTO
Goudappel et al. (Journal of Colloid and Interface Science 239, p. 535-542, 2001). Kak npasuo,
or 80 mo 100% ot obOmero oObeMa Kamejnek Macia, COIAEPKAIINXCS B TMPEACTABIEHHOM
SMYJBbCHH, HMEIOT auaMerp MeHee 15 wukpomerpoB, Oonee mnpennoururensHo 0,5-10
MHKPOMETPOB.

I'omoreHu3anmi0 MOKHO TPOBOANTH C HCIOJB30BAHHEM OOBIMHOIO MHKCepa IUis
MPUTOTOBJIEHUSI SMYJIbCUM MAcCjO-B-BOJAE, TAKOTO KaK KOJUIOMAHAs MEJbHULIA WIH Jpyras
MenbHUIa, Kak omucaHo B WO 02/069737 A2. TloaxomsinuM IOCTABIIUKOM ISl TaKOI'O
obopynoBanus it SMyJbrupoBanus sieisiercst Charles Ross & Son Company (Xaanmomsk, Hero-
Wopx, CIIIA).

IIpennouturenbHo Ha 3Tane (C) TOMOTEHH3ALMIO MPOBOIAT C HCIOJB30BAHHEM
KOJUTOUTHON MeJbHHIIBI, padoTaroiel coO CKOPOCThIO BpaleHus B auamazone oT 2000 no 14000
00./muH. IlpumeneHne macTel M3 OENOW TOPYHLBI UMEET TO IMPEUMYLIECTBO, UTO Tpedyercs
0oJiee HU3KAst CKOPOCTh BPAIEHUs] KOJJIOWAHON MENbHULIBL, YeM JUIS IIPUTOTOBJICHUS SMYJIbCHU
06e3 mactel Oenmoit ropumubl. [Ipu 3TOM MOXKHO TPUTOTOBHUTH SMYJIBCHUIO C IUIOTHOCTBIO,
xapakrepusyromericss senuunHoi CtuBeHca no Menbineil Mepe 70 r. Takum 06pa3oM, MOKHO
COKOHOMUTBH 3HEPIUI0 B MPOU3BOACTBEHHOM mpouecce. [IeHCcTBUTeNbHAass CKOPOCTh BPALLEHUs
3aBHCHT OT MacmrTada KOJUIOMIHOW MeJbHULBL KosuonmHas MenpHHUIA OOJbIIEro AMaMeTpa
TpeOyeT MeHbIIell CKOPOCTH BPAIUECHUs AJIS JOCTIDKEHUS TOH K€ JIMHEHHON CKOPOCTH pOTOpa,
YTO y KOJUIOUJHON MENbHULBI MEHBIIETO TUAMETPA.

B Tperbem acniekre HacTosiee H300pEeTeHHE PACKPBIBAET MPUMEHEHHE MOJIOTOTO CEMEHH
Oenol WM JKEeNTOH ropymLibl B KAYECTBE MHIPEAHECHTA SMYJIbCHH MAacCJIO-B-BOJE ISl CHUIKEHUS

KOHLOECHTpaUuKu Macjia B SMYJbCHUU, TAC MOJIOTOC CEMA 0enoi UIu KeaTou ropuuibl nojay4ar0T
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NyTEM IIOMOJIa CEeMEHHU OeNof WM JKeNTON Tropuvibl B NMPHCYTCTBUM BOXIBI M YKCyca, IIe
SMYJIBCHUSI COAEPIKUT SIMYHBIM JKENTOK, WM € MO MeHbIIell Mepe 25% Mac. SIMYHOTO JKENTKa
MonuuIMpoBaHo myTeM oOpaboTku Qochonmnazoir, npeanoutuTensHo ¢Gochonunazon A2.
Monotoe cemsi Oeol WM SKENTOW TOPYHUIBI TOJYYarOT MyTEM IMOMOJIa CEMEeHH Oelloil uiu
JKEJITOH TOpYULbI B TPUCYTCTBUU BOAbL. [IpeanmouTUTENHPHO MOJOTOE€ TOPYMYHOE CeMs
NPUMEHSIOT B (pOopMe MacThl, KOTOpas, Kak IPaBHJIO, MOXKET coaep:kaTb mnpumepHo 20%
MoJioToro ropundHoro cemenu u 80% ykcyca. Takyro macty 3areM MOJy4arOT MOCPEACTBOM
MOKPOT'O [TOMOJIa TOPYUUHBIX CEMSH.

IIpeanoyTurenpHble acCMeKThbl, OMUCAHHBIE B KOHTEKCTE MEPBOTO WJIM BTOPOrO acIeKkTa
HACTOSIIEr0 M300pETeHUs, MPUMEHHMBI TaKXXe M K TPETbeMy AacleKkTy H300peTeHus, ¢

COOTBETCTBYHOLIUMH U3BMECHCHUSAMU.

Onucanue ¢uryp
Ha ¢urype npuseneno nzobOpaskeHHe pelieTkH Ui onpenesieHus: BeanunHbl CTHBEHCA

JJIA BMYJ'II:»CI/Iﬁ MacCJIO-B-BOAEC, KaK OMMCAHO B HACTOALIEM JOKYMECHTC.

IIpumeps!

Crenyromue HEOTPAaHUIHBAIOIIHE TPUMEPH! WILTFOCTPUPYIOT HACTOSIIEeE H300peTeHHE.

Hcxoanbie MaTepHuabl

- Kenrass ropuuna csepxronkoro nomona #211, ot G.S. Dunn Limited (I"'amunbTOH,
Onrapuo, Kanana); cyxol mopomIoK, MPUTOTOBIEHHBIH U3 LEIbHOTO TOPUYNYHOTO CEMEHH.

- Yucrast myka >xentoit ropuunsl #1006, or G.S. Dunn Limited (I"amunsTon, OHTapwmo,
Kanana); cyxoil mMOpOIIOK, NPUTOTOBIEHHBIH W3 3HIOCIEPMa TOPUYUYHOTO CeMEHU (3a
UCKJTFOYEHHEM IIETyXH ).

- TonkomsmenpueHHble OTPyOHM skentod ropumiel #412, or G.S. Dunn Limited
(T'amunbroH, Onrtapuo, Kanana), cyxoif MOpOIIOK, MPUTOTOBJIEHHBIH U3 INETyXH TOPYHYHOTO
CEMEHHU.

- I'opunma DV15, ot Kithne (I'am0Oypr, I'epmanust); ropundHas nacra, copepsxkamas 20%
MOJIOTOTO TopurndHOro cemern u 80% BOABI U YKCyCa.

- Tlacra Oenoli ropyMibl, ¢ BHICOKUM COAEPKAHMEM TBEPABIX BEIIeCcTB, OoT Wisconsin
Spice, Inc. (bepnmn, Buckoncun. CIIIA);, Bsi3kas macta, comepxamasi 20% wac. MOJOTOro
LIEJIbHOTO TOPUYUYHOIO CEMEHH, BOAY U YKCYC.

- ITacra Genoii ropunusl D ¢ HelTpann3oBaHHOMN XrydecTbto, oT Wisconsin Spice, Inc.
(bepnun, Buckoncun. CIIA), Bsaskas macta, coxepkamas 20% Mac. MOJIOTOTO LEJbHOTO

TOPYUYHOTO CEMEHH H YKCYC, (EepMEHT MHPO3MHA3y HHAKTUBHUPOBAIH, MOIBEpras CeMms
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BJIQ)KHOW BPEeMEHHO-TEMITepaTypHOi odpadoTke.

- Bce cnenyromue simuHble npenapathl Obutd mosydeHsl oT Bouwhuis Enthoven (Panre,
Hunepnannsr):

- SluuHas cMech U3 LEeNbHOIO sl U SIMYHOTO JKeNTKa, ucnobszyemas B [lpumepax 1 u 3;

- MomudunupoBaHHblii (pepMEHTaAMU STHMYHBIN JKENTOK (SIMYHBINA JKENTOK, 00padoTaHHbIN
bochonmmnazoit A2, GpparMeHTHI OCTAIOTCS B IPOIYKTE);

- AWYHBIN KENTOK,;

- Mopu¢unupoBanHas GepMEHTaMH sIMYHAsI CMECh (SIMYHAsI CMECh, YIIOMSIHYTasl BBILIE,
obpaboranHas pochonumazoi A2, GparMeHTbI OCTAOTCS B IPOAYKTE).

- Coesoe macio ot Cargill (Amcrepnam, Hunepnannsr).

- Momuduuuposannsiii kpaxman: Thermflo, MonudurpoBanHblii NHUIEBOH Kpaxmall,
TOJydeHHbIi U3 BOCKOBOI KyKypy3bl, oT Ingredion (Bpumxyotep, Huto-Hopxk, CIIIA).

- Caxap: caxaposa, Oenbrii caxap W4 ot Suiker Unie (Ayn-I'acren, Hunepnannsr).

- CopbunoBas kuciota: ot Univar (3Belinapext, Hunepnannsr).

- Ykeyce: 12% cnmprosoii ykeyc ot Carl Kithne (I'ambypr, I'epmanms).

- JlumoHHBIH cOK: KOoHLEHTpaT 45°6pukc ot Dohler (Japmmraar, I'epmanus).

- Conp: NaCl «Suprasel» ot Akzo Nobel (Amepchopr, Hunepnanmer).

- OJITVYK: Dissolvine E-CA-10 ot Akzo Nobel (Amepcdopt, Hunepnanner).

- Kcanranosas kamens: FNCS ot Jungbunzlauer (basens, [IIBetinapust).

- I'yapoBas xamens: Tun 2463 ot Willy Benecke GmbH (I"'amOypr, I'epmanus).

- Kamus copOar: rpanyns! ot Daicel Nanning Food Ingredients Co. Ltd.

Metoambl

Inomnocme - eenuuuna Cmusenca. Benuuuny CtuBeHca omnpenensuin mpu 20°C ¢
UCTIOJNb30BaHueM aHanu3atopa TekcTypbl Stevens LFRA (ot Brookfield Viscometers Ltd.,
Coenunennoe KoponeBcTBo) ¢ quama3oHOM MakCHMalibHON Harpy3ku/usmeperus 1000 rpamm,
U C HCIOJIb30BAaHHEM TECTa INMEHETPalrH 25 MM C HCIOJB30BAHHEM PEIIETKH, NMPH CKOPOCTH
MEHeTpauu 2 MM/CEK, B Yalllke AMAMETPOM 65 MM, ConepsKalieidl 3MyJIbCHIO, I/Ie peleTKa
UMeeT KBaJpaTHbIE OTBEPCTUS MPUMEPHO 3X3 MM, U3rOTOBJIEHA M3 MPOBOJIOKH TOJIIUHONW OKOJIO
1 MM, u umeer auamerp 40 mMm. OOuH KOHEI CTEPXKHS COCNUHSUIM C 30HAOM aHAJIU3aTOpa
TEKCTYpBl, a APYroil KOHEIl COEAMHSIN C CePeANHON pelIeTKH. PemeTrky pacronaraiud Ha
IUTOCKOH BepXHEH MOBEPXHOCTU 3MYJIbCUU B Hamike. [Ipu Hadaje Tecra MEHETPALMU PELIETKY
MEIJICHHO TMPOTAJKHBAJIM BHHU3 B SMYJbCHIO AHAJIN3aTOPOM TEKCTYphbl. PerucrpupoBaiu
UTOTOBOE YCHJIME, OKa3blBa€MOE 30HIOM, U mpeodOpa3oBbiBaiu B BenuunHy CTHUBEHCa B
rpammax. @otorpadus pemerku mnpuseneHa Ha ¢urype 1. Pemmerka wusroroBneHa u3

HEp>KaBEIOLEH CTAJId, U UMeEeT 76 OTBEPCTHI, KaXXA0€ OTBEPCTHE UMEET IJIOLAlb IOBEPXHOCTH
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MIPUMEPHO 3X3 MM.

Cunepe3suc. CUHEpPE3UC B OMYJIBCUH MAacCJO-B-BOAE SIBJIIETCSI OTTOPIKEHHUEM BOIHOMU
JKUJKOCTH, KOTOpasi OTAENSIeTCsl OT MPOAYKTAa MPU XPAHEHUHU IOCIE Pa3pyLIeHUs CTPYKTYPHI,
HanpuMep npu otdope JIOKKON. B 3TOM TecTe rpaBUMeTpHUYECKOe CTEKaHUE OTHENSIEMON BOJIBI
OT 3MyJIbCUU MAacCJO0-B-BOJ€ B aKpPWJIOBOM LIWJIMHAPE OMpPENEssan BO BpeMsl EPUONA XPaHEHUs
IIPU Pa3IUYHBIX KIMMATHUECKUX YCIOBUSIX.

Marepuanel: AKpwIOBbIH muiauHAp (mmuHa 45 MM, BHYTpeHHHMH mnuametp 21 wmwm,
TOJIIIMHA CTEHOK 2 MM, OTKPBIT Ha OOOMX KOHIaX) U KauecTBEHHas (puibTpoBasibHas Oymara,
tun 415, nuamerp 75 mm (ot VWR, Amcrepaam, Hunepnaunaer). @uibTp HAHOCHIN Ha OIHH
KOHell, ¥ PUKPEIUISUTH K BHEUTHEH CTOPOHE IMIIMHApa Kieiikoil neHtol. TpyOky ¢ ¢punbsrpom
BEPTUKAJIBHO BCTABJISUIM B 0Opasew sMyJibcuu 225 M B OaHKe, MOKa BEPXHsS 4aCTh LMJIUHIPA
HE JOCTHUraja ypOBHsI MOBEPXHOCTH 3MYJbCHHM. baHKy 3aKkpblBaiy KpPBIIIKOW, W XPaHUJIU MPH
5°C umu 20°C. KonmudecTBO KUAKOCTH B TPyOKe MOCJe XpaHEHHs! OMPENeNsuid MmyTeM oToopa
KUIKOCTH U3 TpyOKH (KOTOpas Mpoxoamsa yepe3 GuiIbTp B TPyOKe) MUMETKOH, U B3BEIIUBAHHS
KOJINYECTBA JKUAKOCTH (B rpaMmax) CIYCTS ONpeAeNieHHOe BpeMs. YeM HIKe 3HaueHHUe
CHHEpe3uca, TeM JIydlle CTa0WIbHOCTh 3MyNbcHU. OOBIMHO M3MEpPEeHHs NMPOBOIWIN B JABYX
MOBTOPAX.

IIpumep 1. Biusinue THNIA rOPYHIBLI HA IVIOTHOCTD 3MYJIbCHH

Hcnonb3oBanyu pas3iuyHble THUIMBI MOJIOTOTO TFOPYUYHOIO CEMEHM ISl MPUTOTOBJICHUS
S5MYyJIbCUI MacjO-B-BOAE MANHOHE3HOIO THUMA, AJIs1 JEMOHCTPALUU BJIMSHUS TUIA FOPYULBI HA
BennunHy CTHUBEHCA W CHHEpPE3UC. OMyJbCUU cofepxkann 72% wmaciaa, U HE COAep:Kalu
MOIU(UIMPOBAHHOTO (PepMEHTAMHU SIMYHOTO JKENTKA, TaKHUM OOpa3oM, 3TH 3KCIEPHUMEHTHI
MOKa3aJIl TOJBKO O(PQPEKT pa3IuyHBIX HMCTOUYHUKOB ropynubl. COCTaB NPHUTOTOBJIEHHBIX
NpoAyKTOB npuBeneH B Tabnuue 1, v BIUSHUE Pa3IUYHBIX TUIIOB TOPYHLIBI TECTHPOBAN B ABYX
KOHLICHTPALUSAX.

Tabmuua 1. CoctaB 3MyJIbCHIA, CONEPIKAIINX PA3ITUIHBIE THITBI TOPUYUYHOTO CEMEHH.

HrpeameHT 1 2 3-1 3-2 4-1 4-2
[% Mac.] [% Mac.] [% Mac.] [% Mac.] [% Mac.] [% Mac.]
CoeBoe Macmo 75 72 72 72 72 72
Bona Jo 100% | Jo 100% | Hdo 100% | Jdo 100% | Jdo 100% | Ho 100%
SuyHas CMeCh 6,7 6,7 6,7 6,7 6,7 6,7
Caxap 1,3 1,4 1,4 1,4 1,4 1,4
Conb 1,7 1,8 1,6 1,6 1,6 1,6
Ykcyc 2,5 2,6 2,1 2,1 2,1 2,1
BxycoapoMaTHYCCKHE BEIECCTBA U 0.3 0.3 0.3 0.3 0.3 0.3
CIICIIUH
Tumnsl ropuuirs *

[Tacra 6em10it TOPYHIBI C BBICOKAM L5 3.0
COJCP KAHHEM TBCPABIX BCIICCTB ’ i
Topuuma DV15 1,5 3,0
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3-1 5-2 6-1 6-2 7-1 7-2
WHrpenueHT [% Mac.] [% Mac.] [% Mac.] [% Mac.] [% Mac.] [% Mac.]
CoeBoe Macmo 72 72 72 72 72 72
Bona Jo 100% | o 100% | Ho 100% | Mo 100% | Hdo 100% | o 100%
Sluanas cMech 6,7 6,7 6,7 6,7 6,7 6,7
Caxap 1,4 1,4 1,4 1,4 1.4 1.4
Coub 1,8 1,8 1,8 1,8 1,8 1,8
Ykcyc 2,4 2,4 2,4 2,4 2.4 2.4
BxycoapoMaTHYCCKHE BEIECCTBA U 03 0.3 0.3 0.3 0.3 0.3

>

[@(53005058

Tumnsl ropuuirs *

Kenras ropumna CBEPXTOHKOTO

momona #211 0.3 0.6

Unctas Myka SKEATOM TOPYHIBI

4106 0,3 0,6

TOHKOW3MENTbUCHHBIC oTpyoHn 03 0.6

> >

SKENTOH ropumIs #412

" macTbl ropunipbl comepkaT 20% TOPYMYHOTO CEMEHH, H TIPH J03UPOBKe 3% rOpuHYHOI

nacThl 3T0 cooTBEeTCTBYET 0,6% TOPUYHMYHOrO MOPOIIKA B COCTABE.

OMyJIbCHH TOTOBWJIM B COOTBETCTBHH CO CIEAYIOMUM CrocoOoM. SWYHYIO CMecCh,
UCTOYHUK FOPYHIBI U BOJHYIO a3y cMmemmBaiy B 60 JUTPOBOM COCYIE C MEPEMEIIUBAHUEM IS
npeasaputensHoro smynbrupoanus (Jongia N750, Jleysapnen, Hupepnawaber). MacnsHyto
a3y mo3upoBadM TPU MOCTOSTHHOM TmepeMmemnnBaHuu. llocine nobaBneHuss Bcero macia
NnepeMelIMBaHue npogosbkanu B TeueHue 10  cexkyHna. IIpenBapurenbHyr0  3MyJIbCHIO
MPOKaYMBaJIl HACOCOM uepe3 kosutounnyr MenabHully (ot Charles Ross & Son, Xaanmomx,
Hero-Hopx, CIIIA) nams SMyJbrUpoBaHMs. IMyIbCUPOBAHHME HPOBOJMIM MHPH CKOPOCTH
Bpawenust ot 7000 no 14000 06./MuH. DMysbcHH cOOUPANTH B CTEKJISTHHbIE OAHKH, U OTIPEIeIIsIIH
KOHCHCTeHIMIO (BennunHy CTHBEHCA) CIyCTs 1 Heleno XpaHeHMs!.

Tabmuna 2. TInoTHOCTh 3Mynbcuii ¢ coctaBoM u3 Tabmuiel 1, BBIpakeHHAsh B BUIEC
BenuuuHbl CtuBeHca B rpammax npu 20°C cmycTst | Hemenro XpaHeHUs, B 3aBUCUMOCTHU OT

KOHLEHTPALHUHU UCTOUHUKA TOPUYULIBI U CKOPOCTH 3MYJIbIUPYIOIIErO YCTPONCTBA.

KoHmeHTpams Bemmumna Ctusenca [r]
0613;36” ucrousma ropummr | (000 | 8000 | 9000 10000 11000 12000 14000
[% Mac.] 00./ 00/ 00/ 00./vMuH | 00./ MuH | 00./ MuUH | 00./ MUH
MHH MHH MHH

1 0 130 140 150 150 150

2 0 100 120 110
3-1 1,5 130 110
3-2 3,0 110 120 130 160 150 160
4-1 1,5 81 100 120
4-2 3,0 90 120
5-1 0,3 100 120
5-2 0,6 120 120
6-1 1,5 110
6-2 3,0 90 100
7-1 1,5 120 120
7-2 3,0 100 110
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ITpu koHuentpaunu 0,3% MojoToro ropundHoro cemeHu (i 1,5% ropunyHON macTsl)
BenmunHa CTHBEHCAa BCeX OOpasnoB He ObUla TakOW BBICOKOH, KaK B LIEJIEBOM MPOAYKTE,
conepxkamem 75% wmacna (obpazer 1). OOpazen, conmepsxkamuit 72% wmacna 0e3 rOpPYUYHOTO
cemenun (oOpaszery 2), uMea MeHblnee 3HadeHWe BenuuuHbl CTHBEHCA, 4YeM OOpasibl,
comepxamue ropundHoe cems. Hawupbicmas BennmunHa CruBeHca OblIa TMOJydeHa C
HCTIOJIb30BAHUEM TACThI O€JIOH TOPUHIIBI C BBICOKUM COAEPIKAHHEM TBEPIBIX BEIECTB (00pa3Lpbl
3-1, 3-2).

IIpu Gonee BBICOKMX KOHLIEHTpauusix 3% TOpuuMYHON macThl (coorBercTByrOUINX 0,6%
MIOPOLIKA MOJIOTOH TOPYHIBI) MOJYyHaIH SMYJIBCHH, coaepskainne 72% macia, KOTOpble MMEIH
BennunHy CTuBeHCa, MOM00HYI0 dMybcuu ¢ 75% macia (6e3 mpenapata ropdMyHOTO CEMEHH).
B dactHOCTH, SMYyJbCHH, COIEpXKal(ue MacTy OeNod TOpYHIBI C BBICOKUM COIEpPKaHUEM
TBepAbIX BemmecTB (0Opasubl 3-1, 3-2), manu Xopomue pe3ysibTaTbl U IJIOTHOCTh MO BEJTUYHHE
CruBeHca.

Bapuanus ckopocTy BpallleHusl 3MYJIbIUPYIOLIEro yCTpoiicTBa MoKas3aia, YTO BEeIUYHUHA
CruBenca koHTposibHOTO OOpasma 1 (75% wmacna), a Takxke oOpasua 3-2 ¢ macrtoit Oejoi
TOpPYHUIBl C BBICOKUM COZEp’KaHMEM TBEPAbIX BewlecTB moBblmuaiack a0 11000 00./muH.
Bennunna CtuBeHca KOHTPOJIbHOTO 00pa3na 1 3aTeM CHIKaach NMpH AaJbHENUIIIEM MMOBBIIEHUH
CKOPOCTH BpallleHusl. DTO MOBENIEHUE TaKKe ToKa3aHo ajist oopasua 2 (72% macna).

OMynbcHuH, coaep:kamue 0o cyxue oOpas3ibl MOJIOTOH skenTod ropunibl #211 (5-1,
5-2), mubo Myky >kentoit ropunusl #106 (6-1, 6-2), mubo oTpyOu sxenroit ropunusl #412 (7-1,
7-2), HEe UMENIN TaKOE BBICOKOE 3HaueHue BeanunHbl CTUBEHCA, Kak y 00pa3loB ¢ nmacToh Genoit
TOPYHIIBI C BBICOKUM COZEPIKaHNEM TBepAbIX BemecTs (3-1, 3-2).

Kpome Toro, onpenemnsiii cMHEpe3HUC sl STHX 0Opa3LoB B 3aBUCUMOCTH OT CKOPOCTH
BpallleHHUsL.

Tabnuua 3. CuHepe3nc 3MyJIbCHI € cOCTaBaMU M3 TaOJIHMLBI 1, BEIpAKEHHBIH B rpaMMax
OTXOAALIEeHN KUAKOCTHU cycTs 4 Henenu xpaHeHus npu 20°C, B 3aBUCUMOCTH OT KOHLIEHTpaLUU

HWCTOYHHKA FOPYHULIBI U CKOPOCTH 3MYJIbIUPYIOLIETO YCTPOUCTBA.

3HaucCHHE CHHEpEe3nca 1]
Ob6pasen # KonueHTpanusa uctouanka ropuuisl [% Mac. | 8000 9000 10000 11000
00./MuH | 00./MuH | 00./MuH | 00./MUH
1 0 3 2 2
2 0 5 4
3-1 1,5 3
3-2 3,0 3 2
4-1 1,5
4-2 3,0 3
5-1 0,3 3
5-2 0,6 4
6-1 1,5 4
6-2 3,0 5 4 3
7-1 1,5 2
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72 ] 3,0 | 1 3 1 2 1 1 ]

OTH pe3ynbTaThl MOKA3bIBAKOT, YTO JIYYLINE 3HAYEHHs] CHHEpe3nca ObUIM TOJYHYEHB,
KOTZ]a CKOPOCTh BpAaIlEHUs] NOBbIIANAch. lIpW HMCHOSB30BaHMM MACThl OENOW TOpYHLBI C
BBICOKUM COJIepKaHMEM TBepAbIX BemecTB (oOpasubl 3-1, 3-2) moBbIIEHHE KOHLEHTPALHH
rOpuUULIbl IPUBOJIUIIO K CHIKEHHUIO CHHepe3uca. 3HaueHue cuHepesuca 1,6 T sABJIseTCs caMbIM
HU3KUM 3HAu€HHEM CHHepe3uca IUJIsl AMYJbCUH, COAep KallluX pas3jMuHble IpernapaTbl CEeMsH
rOpPUULIbL, MPU OTHOCUTENBHO HU3KOM CKOPOCTH BpAallleHHs] KOJUIOMAHON MEJIbHHULBL ITO
03HAa4aeT, YTO SMYJbCUHU C XOpOIled KOHCUCTEHLMEeN MOKHO NPUrOTOBUTH MPU OTHOCUTEIBHO
HU3KOH notpebisieMol SHEPTum.

IIpumep 2. Bausinne moanpuUUPOBAHHOrO (epMEHTAMH SIMYHOIO IKEJITKA HA
MJIOTHOCTE MYJIbCHH.

OMyJIbCUN TOTOBWJIM C COCTABOM, B 3HAYHUTEIBHOHN CTEneHH MOJOOHBIM oOpasuy #3 B
tabmune 1, ¢ WCHOJB30BAHMEM TMACThl OENOW TOPUYHIBl C BBICOKUM COAEPIKAHUEM TBEPIBIX
BemecTB (oT Wisconsin Spice, Inc.). Cocras sinunoi (ha3bl MEHsUIH, U MPUMEHSIIN NacTy Oenon
rOpUHIlbl, Kak yka3aHoO B Tabmuue 4. Bonay mpuMeHsIM B KadecTBE YPaBHOBELIMBAOLIETO
UHTPENUEeHTa U 3TUX KOMITO3ULMA. Mcromp30Bany TOT k€ caMblil criocod u o0opyaoBaHUeE,
kak B Ilpumepe 1, n xoytompHas MenbHHIA paboTajia Mpu cKopocTu BpameHus ot 8000 no
10000 06./muH.

Tabmuna 4. CocrtaB sMmynbcwid, comep:kamux 72% Macia, pa3iuyHbIe KOJMYeCTBa
MOIU(UIMPOBAHHOTO (PEPMEHTAMM SIUYHOTO JKEITKA W NacTel OeJol TOpYMYHOH MacThl C

BBICOKUM COZep>kaHHeM TBepAbIX BellecTs, U BeanunHa CtuseHca npu 20°C cnyctsa 1 Henenro

XpaHEHU.
O6paserr Swmanas MomudpunupoBaHHas IMacra Oemoit Bexwrama CHE]G Hea mpu 20°C
[V [V [V
4 CM;SI(; ][A) (epMeHTAMH h;l;r:;{aa cmech [% rop;p:([:b]l [% 3000 9000 10000

) ) ) 00./MuH | 00./MuH 00./MuH
3-3 6,7 0 170 170 220
3-4 6,7 3 210 240 270
3-5 6,2 0 150 180 210
3-6 6,2 3 170 210 220
2 * 6,7 0 100
3-2% 6,7 3 120 130 160

* OOpasubl U NaHHbIE U3 TAOIULBI |

OTH pe3yabTaThl MOKA3bIBAIOT, YTO MPUMEHEHHE MAaCThl OENol TOPYHIIbI MPUBOAUT K
0oJiee BBICOKMM 3HaYeHHUM BequurnHbl CTHBEHCA MO CPaBHEHHUIO ¢ oOpa3namMu Oe3 mactsl Oeson
rOpYHIlbl. 3aMeHa YacTH HATHBHOIO SIMYHOTO JKEITKa MOAU(DHUIMPOBAHHBIM (EepMEHTaAMU
SIMYHBIM KEJITKOM TaK)Ke MPUBOAUT K OOJiee BHICOKHMM 3HadeHUsIM BenudrHbl CTHUBEHCA, Hake
OoJiee BBICOKUM, 4YeM JIJIsl MalioHe3a, coaepkamero 75% macia, KOTOPBIN SIBJISIETCS LEIEBBIM

(obpazen 1 B Tabmune 1 u tabnuie 2).
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OTH pe3yNnbTaThl TAKXKE NMOKA3aJIH, YTO C MOBBIIIEHHEM CKOPOCTH BpallleHUs KOJUIOMAHON
MenbHULBl BennunHa CtuBeHca Bo3pacraer. C HCMOJIB30BAaHMEM MACThl OO TOPYHIBI, 1O
BO3MOJKHOCTH B KOMOMHAILMH ¢ MOAMDULIUPOBAHHBIM (PEPMEHTAMH SIMYHBIM JKEITKOM, MOKHO
CHHU3UTH CKOPOCTb BPAIIEHUs KOJJIOUWAHON MEJNBHHUIBI 10 CPABHEHUIO ¢ KOMIIO3ULUSAMU ¢ OoJiee
BBICOKHMH YPOBHSIMH Macja 0e3 macThl OeJION ropurLibl U MO BO3MOKHOCTH C SIMYHBIM JKEJITKOM,
MOIU(UIMPOBAHHBIM (hepMEeHTaMH. TakKe MOXHO MOJYYHTh IJIOTHOCTb, HEOOXOAMMYIO ISt
3TOrO BUJA MPOIYKTOB, KOTOpas HE SIBJISIETCS CIMIIKOM BbICOKOH. TakuM oOpa3oMm, MOXKHO
C3KOHOMHTD 3HEPTHIO, TI0 CPABHEHHIO CO CTAHIAPTHBIMU CIIOCOOaMH MTPOU3BOICTBA.

I'oToBUAM ueThIpe AOMOJHUTENBHBIX AMYJIbCUU C COCTABOM, B 3HAUUTENBbHOI CTENeHU
CXOIHBIM ¢ mpuMepoM #3 B Tabmuue 1, ¢ uCnonbp30BaHUEM MACThl OO rOpPYULIbI ¢ BBICOKHM
conepkaHneM TBepablx BemecTB (0T Wisconsin Spice, Inc.). Coctas stmuHON (ha3bl MEHsUH, U
NPUMEHSUTH TIacTy Oenoi ropuuipl, Kak ykasaHo B Tabmuue 5. Bomy mpuMmeHsnn B kadecTBe
0aaHCOBOTO WHTPEAMEHTA JUIsl 3THX KoMmo3umwmid. Mcrmosp30Baam TOT k€ CaMblil Croco0 u
obopynosanue, kak B [Ipumepe 1, u komonaHas MeIbHUNIA paboTasa MPU CKOPOCTH BPALEHHS
ot 8000 mo 10000 00./MuH.

Tabmua 5. CocrtaB sMmynbewid, comep:kamux 72% Macia, pa3iudHbIe KOJMYeCTBa
MOIU(UIMPOBAHHOTO (PEPMEHTAMHU SIUYHOTO SKENTKA M MacThl OENOoi TOPYMYHOW MacThl, H

BennunHa Ctusenca nmpu 20°C cnycTs 1 Henemo xpaHeHus!.

ot | o oREs T e o repas |— B Cs 1
o [% Mac.] 12000 06./MuH 14000 06./MuH
[% Mac.]
3-7 5,6 0 120 160
3-8 5,6 3 210 240
3-9 52 0 150 190
3-10 52 3 190 230

IIpumep 3. Biusinue THNA AL HA IVIOTHOCTDL 3MYJIbCHI

ITacTy 6enoif ropuurIIbl ¢ BBICOKUM COAEpPKAHUEM TBEPAbIX BemecTs (0T Wisconsin Spice
Inc.), kak OHa UCHONB30BANIACH B IpUMepe |, MPUMEHSIH [T PUTOTOBJICHUS SMYJIbCUH Maclio-
B-BOJIeé MAallOHE3HOro THMA C ABYMsSI THIAMH SIMIHBIX HCTOYHHUKOB. COCTaB NMPHUIOTOBJIEHHBIX
NPOAYKTOB M HM3MEpeHHble BennunHbl CTHUBEHCA U CHHEpPEe3UC MpHUBENEHBI B Tabmune 6. DTH
SMYJIBCHH TOTOBHIJIM C HCIIOJIb30BAHMEM TOTO K€ CaMOro IMpOLEecca, YTO M ONHCAHHBIA B
npuMepe 1, ¢ UCNOIB30BaHNEM KOJIJIOUIHON MENbHHUILBI, paboTaroIel Mpu CKOPOCTH BPALEHHS
10000 06./muH.

Tabmuua 6. CocraB >MyJNbCHUH, COIEpPIKAIMUX PA3IMYHBIA THIBI MLl Macty Oeon

ropuuibl ¢ BEBICOKUM COACPKAHUEM TBEPABIX BEIICCTB.

19 20 21 22
WHrpenueHT [% Mac.] [% Mac.] [% Mac.] [% Mac.]

CoeBoe Macio 66 66 66 66
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SluaHag cMech 4.1 41
MoauunupoBansas  (QepMEHTAMHU  SIHIHASA 41 41

CMECh ’ ’

Boaa 10 100% 10 100% 10 100% 10 100%
Caxap 1,5 1,5 1,5 1,5
Comp 1,5 1,5 1,5 1,5
Ykcyc 2.4 2,0 2.4 2,0
BxycoapoMaTHYeCKHE BEMIECTBA U CICLHU 0,3 0,3 0,3 0,3
Ilacta Oemolf  TOpYMIBI C  BBICOKHM 30 3.0
COJCP KAHHEM TBCPABIX BCIICCTB i i
Benuuuna Cmusenca [2] 90 140 40 40
Cunepesuc [2] 3 1 10 10

OTH pe3ynbTaThl MOKAa3aJId, YTO MNPH OOBEOUHEHMU TMAacThl OeJoH Tropuuipsl ¢
MOIU(UIMPOBAHHBIM  (PEPMEHTAMH  SIMYHBIM  JKEITKOM KOMIIO3MLIUH IO  HACTOSIIEMY
N300pETEHNI0 MMEIOT KOHCHUCTEHLMIO, MOAOOHYI0 KOHCUCTEHLMH COBPEMEHHOTO MaHOoHe3a C
BBICOKUM cozep:kanueM macina. [IpucyrctBue mactbl 0eiol ropyumbl NPUBOIUT K CHIBHOMY
MIOBBIIEHUIO BeTNYHHbBI CTHBEHCA SMYJIBCUH, TIO CPABHEHHIO ¢ KOMIIO3ULIUSMH O€3 TacThbl Oesoi
ropuuiiel. Kpome toro, komOMHaImsi MOIU(PHUIIMPOBAHHOTO (DEPMEHTAMH SIUYHOTO JKENTKA C
nacToit Oenoil ropyUrIIbl YIIyUIIaeT yCTOHYUBOCTh 3MYJICUU K CHHEPE3HCY.

[pumep 4. Imyabcuu, coaep:Ramue nacty 0ejiod ropuuubl ¢ HEHTPATHIOBAHHOM
KIy4ecThIO.

OMyJIbCUN TOTOBWJIM C COCTABOM, B 3HAYHUTEIBHOHN CTEneHH MOJOOHBIM oOpasuy #3 B
Tabmune 1, ¢ UCNOIB30BaHNEM MACThI Oeol ropyrunbl D ¢ HEHTpann3oBaHHOHN JKI'y4eCThiO (OT
Wisconsin Spice, Inc.). Coctas ssuyHOM (ha3bl, a TaKKe KOHUEHTPALMIO TACThl OeJIOi TOPYHIIBI C
HEHTPaTN30BAHHON KTYYECThIO BapbUPOBAJH, KaK ykasaHo B Tabnune 7. Bony npumensuiu B
KadyecTBe OaaHCOBOrO MHrpenuenTa. Mcmonp3oBanu TOT ke camblii crioco0, uro u B [lpumepe 1.
CkopocTb KOJUTOMAHOH MeNbHUIIbI cocTaBmia ot 12000 no 14000 06./mMuH.

Tabmuua 7. CocraB smysnbeuii, conepxamux 70% wmacna, MOAU(PHUIMPOBAHHBINA
dbepMeHTaMH SUYHBIA JKEITOK, W pa3Hble KOJIWYECTBA MAacThbl O€NOH TOPYMYHOW MacThl C

HEeNTpaIn30BaHHOMN XKIy4ecTho, U BenuunHa CtuseHca npu 20°C ciycts 1 Heaento XpaHeHus!.

Moaugummposa [Nacra Gemoit Bemmunaa Ctusenca
O6paserr Coneprxanue Sanas HHasA _ropummBIC mpu 20°C, [r]
4 Macia CMECh (epMeHTAMH | HCHTPATH30BAHHOM 12000 14000
[% Mac.] [% Mac.] SIMYHAS CMECh JKTYICCTHEO
[% wac. ] [% wac.] 00./MuH 00./MuH
30 70 6,3 1% 150 200
31 70 6,3 2% 170 220
32 72 7,3 1,5% 130 160
33 72 7,3 3,0% 150 180
34 70 7,3 3,0% 130 160

OTH KOMIIO3ULIMHM TIOKA3aJH, YTO 3MYJbCHH, CoAepKamue Tojbko 1% macter Genoii

rOpUULIbl C HEUTPaNIU30BAaHHON JKIY4ECTbIO, HMEIOT KOHCHUCTEHIMIO, COINOCTaBUMYK C
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oOpa3namu, cozepKaluMH NacTy Oeyoi ropyuuIbl ¢ BBICOKHM COAEPIKaHUEM TBEPIBIX BEIIECTB
(3-4, 3-6 B Tabnuue 4). Bkyc u apomar 3TUX 3MyJIbCUl ObUT MOAOOEH CTAHIAPTHBIM SMYJIbCHSIM
0e3 TOpUYNYHOMN NaCThI.

KoHuenTpamu aqummian30THOLMAHATA U M-THAPOKCHOCH3MII-M30THOLMAHATA ONPEAeIIsIN
B macte OeJIoN ropUHrLIbl C BBICOKUM COAEPIKAHUEM TBEPIbIX BEIECTB, U MacTe Oeyoil ropYrubl ¢
HEUTpaNIn30BaHHOM KrydecTbio. KoHIeHTpanny ObUTH CIEAYIOIUMHE.

Tabmuua 8. KoHueHTpanmmu ajumiin3oTHOLMAHATA U T-THAPOKCUOSH3MII-M30THOLIMAHATA

B IT'OPYUYHBIX IMaCTax.

KonuenTtpanus Konnenrparmsa n-ruapokcHOeH3mI-
AJUTHTH30THOMAHATA [MI/KT| HM30THOLMAHATA [MT/KT|

IMacta Oecmoli rTOpUHIBI C
BBICOKHUM COACpKAHUEM 2,1 <1
TBCPIBIX BCIICCTB

INacra 6eno#t ropumuer D c
HEUTPaTU30BAHHOU 1,7 <1
JKTYUCCTBE)

PesynbraTel mokaszanu, 4To macta Oenoil ropuribl ¢ HEHTPATU30BAHHOW JKIyYECTBHIO
umeeT 0oJiee HU3KYI0 KOHLIEHTPALMIO M30THOLMAHATHBIX COSNUHEHHH, YeM CTaHIapTHasl Macta
Oemnoii TopYHLIBL.

IIpumep 5. Imyascuu ¢ 25% u 50% macaa.

I'oToBUAM 3MyJBCUM Macio-B-BOJE, COJAEpKalllue HU3KUE KosndecTBa Macha, 25% u
50%, cooTtBercTBeHHO. Onpenensyii BIUSHUE MPUCYTCTBUS MOIU(PHUIIMPOBAHHOTO (hepMEHTaMU
SIMYHOTO JKEJITKAa M MAacThl 0ol ropuHmbl Ha IJIOTHOCTh 3MyJbcuU (BennmunHy CTHBEHCA).
CocraB mNpHUrOTOBJIIEHHBIX AMyJbcHH mpuBeneH B Tabmuue 9 wu Tabmmue 10. Crnocob
NPUTOTOBIIEHHUSI SMYyJIbCHH Obul  cienyromuMm. HMHrpenueHTbl M3 KpaxMaibHOH a3kl
aucrnepruposajin B Boge. CMech HarpeBalid B mepeMernnBaeMoM cocye ¢ pydamkoit no 85°C u
BbIICPXKUBAIM IIPU STON TeMIepaType B T€UEHHE MUHUMYM 5 MUHYT. 3aT€M CMeCh OXJaKIalu
10 25°C u XpaHWIH MPHU 3TOH TeMmepaType 10 NpuMeHeHus. MacisHyo a3y TOTOBHIN MyTeM
CMEIIMBAHUS PACTBOPUMBIX B Macjle apOMaTH3aTOPOB M Macjia, U XpaHWUIU OO NPUMEHEHHs.
Bonnyro ¢a3y rotoBuim myreM AUCHEPrHPOBAHMUSA YKCyCa W MACTbl O€JOH rOpyumBbl B BOJE.
[IpenBapuTeNnbHYIO SMYJIBCUIO Maccoil B 1esoM S50 Kr (32 MCKIFOUEHHUEM KpaxMallbHOH (a3bl)
TOTOBHJIM JUIAI KaXAOro o0pasna B COOTBETCTBHH CO CIIOCOOOM M3 BTOPOrO AacIleKTa
nu3obperenus. IlpeaBapuTenpHble SMYJIbCHU JOTOJHUTENBHO 3MYJBIHPOBAIN MPHU CKOPOCTH
notoka 200 Kr/4ac ¢ UCMOJIb30BAaHUEM KOJIJIOUIHON MEJIbHUIIBI, OnucaHHOU B ipumepe 1. IToce
SMYJIBTUPOBAHUS CMELINBAIN 3MYJIbIHPOBAHHBIA MPOAYKT C KpaxMmaibHOU (a3oil. 'oToBbIE

SMYJIbCUM TTAKOBAJIU MPU KOMHATHOHN TeMInepaType.
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copepxamux 25%

Macra,

MO UITIPOBAHHBIH

(I)epMeHTaMI/I STMIHBIH JKCJTOK, U PA3JIMYHBIC KOJIMYCCTBA IMMACThI Oemolt ropuuupl, 1 BEJINMYMHA

Crusenca mipu 20°C cniycts 1 Heaento XpaHeHHUs!.

Obpasen 41 O6pasen 42 Ob6pasen 43 Ob6pasen 44
HHarpenueHT Konuentp. [% | Koxumenrp. [% | Komueutp. [% | Koxuentp. [%

Mmac. | Mmac. | Mmac. | Mmac. |
MOI[I/I(I\)’I/II.[I/IPOBEIHHBII\/'I (epmeHTAMH 15 15
SIMIHBIN JKEITOK i i
SIMJHBIH JKETOK 1,5 1,5
JemuHepann3oBaHHas BOJA Jo 100% Jo 100% Jo 100% Jo 100%
Ykcyc 3,1 2,5 3,1 2,5
MomupuumpoBaHHBIH KPaxXMa 4,0 4,0 4,0 4.0
Caxap 2,2 2,2 2,2 2,2
Coup 1,7 1,7 1,7 1,7
Kcanranosas u ryapoBast kKaMeab 0,1 0,1 0,1 0,1
Kamms copbar 0,10 0,10 0,10 0,10
CoeBoe Macmo 25,0 25,0 25,0 25,0
ApoMaTH3ATOPHI H CIICITHH 0,2 0,2 0,2 0,2
INacra Oemoif TOpPYMIBI C BBHICOKHM 30 3.0
COJCP KAHHEM TBCPABIX BCIICCTB ’ i
Benuuuna Cmusenca [2] 75 85 41 41

Tabmuma 10. CocraB smysbcuii, comepxkamux 50% wMacia, MOIUQUIIMPOBAHHBIN
Yy p p

bepMeHTaMH  SIMUHBIN

JKEINTOK,

U  PA3JIMYHBIC KOJIUYECCTBA IACThI

Oenoll TopUHLBI C

HEeNTpaIn30BaHHOMN XKIy4ecTho, U BenuunHa CtuseHca npu 20°C ciycts 1 Heaento XpaHeHus!.

O6pasen 45 O6pasen 46 O6pasen 47 O6pasen 48
HHarpenueHT Konuentp. [% | Koxumenrp. [% | Konmenrtp. [% | Koxueutp. [%

Mmac. | Mmac. | Mmac. | Mmac. |
MOI[I/I(I\)’I/II.[I/IPOBEIHHBII\/'I (epMeHTAMH 55 55
SIMIHBIN JKEITOK i i
SIMJHBIH JKETOK 5.5 5.5
JemuHepann3oBaHHas BOJA Jo 100% Jo 100% Jo 100% Jo 100%
MoaudurmpoBaHHBIH KpaxMall 3 3 3 3
Coup 1,6 1,6 1,6 1,6
Caxap 1,3 1,3 1,3 1,3
Ykcyc 2,5 1,7 2,5 1,7
ApoMaTH3ATOPHI H CIICITHH 0,2 0,2 0,2 0,2
CoeBoe Macmo 50,0 50,0 50,0 50,0
INacra ©Oemodf TOpPYHIBI C BBICOKHM 30 3.0
COJCP KAHHEM TBCPABIX BCIICCTB ’ i
Benuuuna Cmusenca [2] 290 330 130 120

KomOnnanms mactel Oenodl ropumibl ¢ MOAUGUIMPOBAHHBIM (pepMEHTAMHU SMYHBIM

KCITKOM TMPUBOAWUT K CHIJIIbHOMY TIOBBIIICHUIO BCJIUMYMUHBI CtuBeHca 10 CpaBHCHUIO C

OMYJIbCUAMH C HATUBHBIM SANMYHBIM KCJITKOM U MO CPABHCHHUIO C KOMIIO3ULIUAMU oe3 FOp‘{PI‘{HOfI

macThbI.
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DPOPMYJIA U3OBPETEHUA

1. Komnosunust B opMe >3MysbCUH Macio-B-Boje, conepramas ot 15 mo 72% wmac.
macia, ot 0,1 go 10% mac. kucaotsel, ot 0,25 10 5% Mac. MOJIOTOro ceMeHU OeJION WM KEJITOMN
TOPYHIIBL, TIOYYEHHOTO U3 BUAOB Sinapis alba wim Brassica hirta, rae MonoToe ceMst Oesoi niu
JKEJITOW TOPYHIIBI TIOJYUEHO MyTEM MOMOJIA CEMEHH OEJIOHN HITH JKENTOH rOpYULIbl B TPUCYTCTBUH
BOAbI U ykcyca; oT 0,5 no 10% mac. ssMuHOrO JkenTKa, rie no MeHbluei Mepe 25% Mac. SHYHOTo
JKeNTKa MOIu(UIIUpOBaHO yTeM oOpadoTku (ocdonumnazoi, mpeanodTuTenbHo Gocdoumnaszoit
A2; u umeromas pH B nuanasone ot 3 10 5.

2. Komnosuumss nmo m. 1, sABIsIOIascs ChEOOOHOW OMYJIbCHEH, NPEenrnouTUTENHbHO

>
MaNHOHE30M.

3. Komnoszuuws mo 1. 1 uim 2, conepxamasi ot 20 1o 70% mac. macna.

4. Komnosuuus no grodomy u3 1.1 1-3, B KOTOPOH MaccOBOE OTHOIIEHHE TOPYHYHOTO
CEMEHHU U [BOBI U YKCYyca] HaxoAuTCs B Auamnasone ot 1:2 no 1:9.

5. Kommosunust no mobomy u3 m.m. 1-4, B KOTOpOH KOHLIEHTPALUSI MOJIOTBIX CEMSIH
ropuuLibl HaxoauTcs B Auanasose ot 0,3 1o 4% mac. OT KOMIO3ULUH.

6. Komnozumus no mobomMy u3 m.am. 1-5, B KOTOpOH KOHIEHTpaLUs W30THOLMAHATOB B
MOJIOTOM TOPYMYHOM CEMEHH COCTaByisieT MeHee 10 MMIIMrpaMM Ha KWJIOTPAMM MOJIOTOTO
CEMEHH.

7. Komnosumust o mo0oMy w3 m.m. 1-6, B KOTOPOH KOHLEHTpAIUsl SUYHOTO JKEJTKA,
MOIU(UIMPOBAHHOTO MyTeM 00paboTku docdonumazol, HaxonuTest B quamasoHe ot 0,5 no 4%
Mac. OT KOMIO3ULIUH.

8. Kommosunust mo modomy u3 m.m. 1-7, B KOTOPOH KOHIEHTPALUS TOJUMEPHBIX HIIH
OJINTOMEPHBIX CTPYKTYPaTOPOB BOJbI COCTABISAET MAKCUMYM 4% Mac. OT SMYJIbCUU.

9. Komnozumust mo mobomy u3 m.m. 1-8, B KOTOpOH KOHLEHTpauus MOJMMEPHBIX TN
OJINTOMEPHBIX CTPYKTYpPaTOpOB BOJbI COCTaBisieT MakcUMyM 2% Mac. OT BMYJIbCHUH,
npeanouTuTenbHo 1% mac., U NpeAnoYTUTENbHO KOMIO3ULMS IO CYLIECTBY HE COIEPKUT
MOJIMMEPHBIX WJIH OJIMTOMEPHBIX CTPYKTYPaTOPOB BOABL

10. Komnosunus no n. 9, comepxxainasi Macjao B KOHLEHTpaUUH B auanasoHe ot 50 no
70% mac. OT 3MyJIbCUH, TPEANOUTUTENBHO OT 60 10 70% Mac. OT HSMYJIbCUH.

11. Komnosuuusa mo nmobomy u3 mi. 1-10, B KOTOpOH 5MyJbCHS HMEET BEIHMYUHY
Crusenca npu 20°C no mensbiueil mepe 70 rpamm, U riae BeauduHy CTUBEHCA OMpPENENsIIOT C
UCTIOJNb30BaHueM aHanu3atopa TekcTypbl Stevens LFRA (ot Brookfield Viscometers Ltd.,
Coenunennoe KoponeBcTBoO) ¢ quama3oHOM MakCUMallbHOW Harpy3ku/msmeperus 1000 rpamwm,

U C HUCNOJB30BAHUEM TECTAa MCHECTPAUU 25 MM ¢ HCIIOJIB30BAaHUEM PEUWIECTKHU, MPpU CKOPOCTU
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MEHeTpauu 2 MM/CEK, B 4allke AUaMeTpoM 05 MM, COoaeprKaliedl 3MyJIbCHIO, IJIe peleTKa
nMeeT 76 KBaIPaTHBIX OTBEPCTUH MPUMEPHO 3X3 MM, U3rOTOBJIEHA U3 MPOBOJIOKH TOJILIUHOMN
okoi10 1 mm, u umeet nuametp 40 Mm.

12. Cnocob nojydeHust KOMIIO3HIHH IO JIF000oMy U3 ML 1-11, BKIIFOUArOIWii 3Tamnsl, Ha
KOTOPBIX:

(a) cMemuBarOT BONYy, KUCJIOTY, SIMUHBIHN KEJNITOK U MOJIOTOE TOPUYUIHOE CeMsI B COCYAE C
NepeMeIBaHNuEM, TI€ MOJIOTOE ceMsi OeJION MM JKeNTOH rOpYHUbl MOJYyYaroT MyTeM MOMOJa
ceMeHHU OeJIoN WIIH JKEJITON rOpUYHrLbl B IPUCYTCTBHH BOJABI U YKCYCa,

(b) x cmecu ¢ sTana (a) npu NepeMemuBaHuN TOOABIISIOT MACIIO;

(c) cmechb ¢ srama (b) TOMOTEHU3UPYIOT AJIsl TIOJNYYEHHUsS] SMYJIbCHH MAacCO-B-BOZE, TIe
KarneJbKH Macjia UMEIOT B3BELICHHBIH MO 00beMy cpenHuil pasmep kamenbku D3,3 menee 10
MHKPOMETPOB.

13. Cnoco6 mo m. 12, B koTOpoM Ha 3Tame (C) TOMOI€HHM3alMK MPOBOIST C
UCTIOJIb30BAHNEM KOJJIOWAHON MENbHUIIBI, paboTaromeld nmpu ckopoctu BpameHus ot 2000 mo
14000 06./muH.

14. TlpuMeHeHHEe MOJIOTOTO CEMEHH Oelloi WM JKeNTOM TOPYHIBl B KadeCTBE
UHIPENEeHTa 3MYyJIbCUM MAacjO-B-BOJE AJIl CHM)KEHUsI KOHLIEHTPaLUU Maclia B OMYJbCHH, ITie
MOJIOTOE ceMsi OeJOH WIIM JKENTOH TOpUYMLbl MOJYYeHO MyTeM IIOMOJa CEMEeHHM OeNoi Wiu
JKEJITON TOpUMLbl B MPUCYTCTBUM BOABI U YKCYCA, SIMYJIbCUSI COAEPIKUT SIMYHBII JKENTOK, U IO

MeHbIel mepe 25% mac. SMYHOTO KeNTka MoauduIrpoBaHO myTeM 00padoTku pocdonumnason.
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N3MEHEHHAS ITIO CT. 34 PCT ®OPMYJIA U30OBPETEHWS,
MNPEJJIOKEHHAA 3AABUTEJIEM K PACCMOTPEHUIO

1. Kommnosunus B opMe 3MyJIbCHH MaCIO-B-BOIE, CONEpIKaras

ot 60 go 72% mac. Macina,

ot 0,1 mo 10% mac. KHUCIOTHI,

ot 0,4 mo 3,5% mac. MOJIOTOrO CeMeHU OeJION WJIM JKEeNITON TOPYHIIBI, MMOJyYeHHOTO U3
BUIOB Sinapis alba wnm Brassica hirta, roe mMonotoe cemsi OeoW WM SKENTOW TOPYHIIbI
MOJIYYEHO IyTEM IOMOJIa CEMEHU OO WM JKeNTOH ropyHribl B PUCYTCTBUHU BOZIBI M YKCYCA,
r7le MacCoBO€ OTHOLIEHHE FOPYMYHOIO CEMEHU U [BOAblI U yKCyca]| HaAXOAUTCSA B JUAINa30oHe OT
1:22101:9;u

r7ie MOJIOTOE€ TOPYHYHOE CeMsl UCTIONb3yeTcst B (hopMe macThl, comepkameit ot 10% mo
30% mosoToro ropundHoro cemenu u ot 70% 1o 90% BomHOM (hasbl, BKIFOYAKOIIEH YKCYC, U

oT 0,5 no 10% mac. ssMYHOTO JKeNTKa, T1Ie 0 MeHblIel Mepe 25% Mac. SSMIHOTO JKeJTKa
moaudumpoaHo nytemM odpadboTku pochonunazo, npennodrurenbHo Gocdonumnazoit A2,

u umerowmas pH B quanasone ot 3 10 5,

r7ie yKa3aHHasi KOMIIO3ULIMS sIBJIsieTCs MaOHEe30M, U

rie KOHLEHTpaLusl TMOJMMEPHBIX WM OJUIOMEPHBIX CTPYKTypaTopoB BOJbL, He
MOJIYYEHHBIX U3 SIMYHOTO JKEJITKA WJIM CEMeHH OeJION ropuuIlbl, COCTaBIsIeT MakcumMyM 1% mac.
OT DOMYJbCHM, TIJl€ CTPYKTypaTop SBJISIETCS COEIWHEHHEM WU CMECbI0 COEIUHEHUI],
SBJIFOLIMXCST OJIMTOMEPOM (YUTO O3HA4YAeT PAa3BETBJIEHHYIO WJIM HEPA3BETBJICHHYIO MOJEKYIY,
comepXKamy MakcuMyM 20 MOHOMEPHBIX €OUHHI) WJIM [OJUMEPOM (YTO O3Ha4aer
Pa3BETBIICHHYIO WJIM HEPa3BETBJIICHHYIO MOJIEKyly, conepkamyr Oosee 20 MOHOMEpHBIX
€IVUHUL]), OUCIEePTUPYEMbIM B BOJE HJIM PACTBOPUMBIM B BOJIE C IIEJbI CTYIIEHHUS WU
CBSA3BbIBAHUS BOJIbI U MOBBIIIEHUs BSI3KOCTH CMECH IO CPABHEHUIO C UUCTOM BOAOH, U

r7ie yKa3aHHBIH CTPYKTypaTop He IMOJy4YeH U3 SUYHOTO JKENTKa, LENbHOIo siila,
MOIU(UIMPOBAHHOTO (PepMEHTaMHU SIMYHOIO KeNTKa, MoauduuupoBaHHOTrO (ochonumnazoi
SIMYHOTO JKENTKa, MOIUpUIHPOBaHHOTO (hocdonmmnazoil A2 sMIHOTO JKeITKa, CEMEHU Oeon 1t
JKENITON TOPYHIIBL, U MOJIOTOTO CEMEHH OEJION WIIK JKENTOH TOPUHULIBL.

2. Komnozuuwms nio 1. 1, comeprxariast ot 60 no 70% mac. macna.

3. Komnosunusa no n. 1 uinu 2, B KOTOPOM KOHUEHTPALUsl U30THOLUAHATOB B MOJIOTOM
rOPUYUYHOM CEMEHH COCTaBJsieT MeHee 10 MUIIurpaMm Ha KUJIOTPaMM MOJIOTOTO CEMEHM.

4. Komnosuuus no mo0oMy u3 ILI. 1-3, B KOTOPOH KOHLEHTpAIMs SUYHOTO JKEJTKA,
MOIU(UIMPOBAHHOTO MyTeM 00paboTku docdonumazoi, HaxonuTest B quamasoHe ot 0,5 no 4%

MacC. OT KOMITIO3UITHUH.
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5. Kommosunust mo mobomy w3 mam. 1-4, B KOTOPOH KOMIIO3WLMSI HE COAEPIKUT
MOJIMMEPHBIX UJIN OJIMTOMEPHBIX CTPYKTYPaTOpPOB BOJIBL

6. Komnosunust mo nmoboMy u3 1. 1-5, B KOTOPOW 3MyNbCHUS HMEET BEIUYHHY
Crusenca mpu 20°C nmo mesblueil mepe 70 rpamm, rae BenuuunHa CTHBEHCa OmNpenensercs ¢
UCTIOJNb30BaHueM aHanu3atopa TekcTypbl Stevens LFRA (ot Brookfield Viscometers Ltd.,
Coenunennoe KoponeBcTBo) ¢ quama3oHOM MakCHMalibHON Harpysku/msmeperus 1000 rpamwm,
U C HCIOJIb30BAHHEM TecTa MeHeTpaluu 25 MM C HCIOJb30BAaHHUEM pEeLIeTKH, IIPU CKOPOCTHU
MEHeTpauu 2 MM/CEK, B Yalllke AMAMETPOM 65 MM, ConepsKalieidl 3MyJIbCHIO, I/Ie peleTKa
nMeeT 76 KBaIPaTHBIX OTBEPCTUM MPUMEPHO 3X3 MM, U3rOTOBJIEHA U3 MPOBOJIOKU TOJIIUHOMN
okoi10 1 mm, u umeet nuametp 40 Mm.

7. Cnoco® mosyueHus: KOMIIO3ULIUH MO JE0OOMY H3 IL.I. 1-6, BKIFOYAIOIIUN 3TaIbl, HA
KOTOPBIX:

(a) cMemuBarOT BONYy, KUCJIOTY, SIMUHBIHN KEJNITOK U MOJIOTOE TOPUYUIHOE CeMsI B COCYAE C
NepeMeIIBaHUEM, TI€ MOJIOTOE CeMsi OeJIOH WIIM KENTOW ropYHUbl MOJYHaroT MyTeM MOMOJa
CeMEHU OeyNiofl WM JKeNTON TOpYuIBl B MPUCYTCTBHHM BOIBI M YKCyCa, NMPUYEM MAacCOBOE
OTHOLIEHNHE FOPUUYHOIO CEMEHH U [BOJBI U YKCyCa| HaxoAuTcs B AuanasoHe ot 1:2 no 1:9; u

r7ie MOJIOTO€ TOPYHYHOE CeMsi HUCTOJIb3VIOT B (popme mactel, comep:kamei ot 10% mo
30% mosoToro ropundHoro cemenu u ot 70% 1o 90% BoxHOM (ha3bl, BKIFOYAIOIEH YKCYC, U

(b) x cmecu ¢ sTana (a) mpu nNepeMemuBaHuN TOOABISIOT MACIIO;

(c) cmechb ¢ srama (b) TOMOTEHU3UPYIOT AJIsl TIOJNYYEHHUsS] SMYJIbCHH MAacCO-B-BOZE, TIe
KarneJbKH Macjia UMEIOT B3BELICHHBIH MO 00beMy cpenHuil pasmep kamenbku D3,3 menee 10
MHUKPOMETPOB, C HCIOJb30BAHNEM KOJUIOMIHONW MEJbHHLBL, paboTaromeil mpu CKOPOCTH
BpaieHus B quana3one ot 2000 no 14000 00./muH;

U rie KOHLIEHTpalMsl MOJHMMEPHBIX WM OJUIOMEPHBIX CTPYKTYpaTOpOB BOJbI, HE
MOJIYYEHHBIX U3 SIMYHOTO JKEJITKA WJIM CEMEeHH OeJION ropuurIibl, COCTaBIIsIeT MakcuMyM 1% mac.
OT BMYJbCHM, U TJ€ CTPYKTypaTop SBISETCS COEAMHEHHEM WJIH CMECbI0 COEAUHEHMH,
SIBJIIFOLIMXCST OJIMTOMEPOM (YTO O3HA4YAaeT PAa3BETBJICHHYIO WJIM HEPA3BETBJICHHYIO MOJEKYIY,
comepXKamy MakcuMyM 20 MOHOMEPHBIX €OUHHI) WJIM [OJUMEPOM (YTO O3Ha4aer
Pa3BETBIICHHYIO WJIM HEPa3BETBJIICHHYIO MOJIEKyly, cozaepkamyr Oosnee 20 MOHOMEPHBIX
€IMHUL]), AUCTIEPTUPYEMbIM B BOAE WJIM PACTBOPUMBIM B BOJIE ISl CT'YIIEHUS WIJIM CBSI3bIBAHUS
BOJIbl U MOBBIIIEHUs BSI3KOCTH CMECH IO CPABHEHHIO C YUUCTON BOAOH, U

rie  CTPYKTypaTop He IONydyeH U3  SUYHOTO  JKENTKAa, LeNbHOro  siina,
MOIU(UIMPOBAHHOTO (PepMEHTaMHU SIMYHOIO KeNTKa, MoauduuupoBaHHOTrO (ochonumnazoi
SIMYHOTO JKENTKa, MOIUpUIHPOBaHHOTO (hocdonmnazoil A2 SUYHOTO JKENTKA, CEMEHHU OeoN Mt

JKEJITONW TOPYHIIBL, U MOJIOTOTO CEMEHH OEJIOH MIIH JKEITOH rOpPUULIbL
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8. [IlpumMeHeHHe MOJIOTOTO CEMEHH OeNol WM JKeNTOH TOpYhIbl B Ka4eCTBE
UHIPEIUEHTAa 3MYJbCHUU MACHO-B-BOAE Uil CHUXKEHUs KOHLEHTpPaLUU Macia B 3MYJIbCHH,
pUYeM MOJIOTOE CeMsl OeNlO T KEeNTOH TOPUYHIBI MMOJYYEHO MyTeM IOMOJIa CEMEHU OeNoi
WJIM JKEJITON ropyuLibl B IPUCYTCTBUU BOJBI U YKCYCA, U

MaccOBO€ OTHOLIEHHE FOPYHUYHOIO CEMEHHU U [BOJBI U YKCyca| HaXOAUTCS B JUana3oHe
or1:2 10 1:9;u

MOJIOTO€ TOPYMYHOE CeMsl MPUMEHSIOT B dopme macthl, comepkamein ot 10% mo 30%
MOJIOTOTO TOPUYUYHOTO ceMeHH U oT 70% no 90% BoaHO# (ha3bl, BKIIIOYANOIIEH YKCYC, U

SMYJIBCHUSI COAEPKUT SIMYHBIN JKEJITOK, TAE MO MEHbIIEH Mepe 25% mac. SUYHOTO JKeNTKa
MoauduIMpoBaHo myTeM 00padoTku docdonumnazoi,

MIPUYEM YKa3aHHasl SMYJIbCUS SIBJIETCS MAHOHE30M,

rie KOHLEHTpaLusl TMOJMMEPHBIX WM OJUIOMEPHBIX CTPYKTypaTopoB BOJbL, He
MOJIYYEHHBIX U3 SIMYHOTO JKEJITKA WJIM CEMEeHH OeJION ropuurIibl, COCTaBIIsIeT MakcuMyM 1% mac.
OT OMYJbCUM, U TA€ CTPYKTYpaTOp SBJSETCS COEAMHEHHUEM WIH CMECBhIO COEIUHEHUMH,
SBJIIFOLIMXCST OJIMTOMEPOM (UTO O3HA4YAeT PAa3BETBJIEHHYIO WJIM HEPA3BETBJICHHYIO MOJEKYIY,
comepXKamy MakcuMyM 20 MOHOMEPHBIX €OUHHI) WM [OJUMEPOM (YTO O3Ha4aer
Pa3BETBIICHHYIO WJIM HEPa3BETBJIICHHYIO MOJIEKyly, cozaepkamyr Oosnee 20 MOHOMEPHBIX
€IVUHUL]), OUCIEePTUPYEMbIM B BOJE HJIM PACTBOPUMBIM B BOJIE C IIEJbI CTYIIEHHUS WU
CBS3BbIBAHUS BOJbI U MOBBIIIEHUS BSI3KOCTH CMECH IO CPABHEHUIO C YUCTON BOOH, U

A€ CTPYKTyparop HE TMOJAy4YeH M3  SIUYHOIO  JKENTKA, LEeJNbHOro  siua,
MOIU(UIMPOBAHHOTO (PepMEHTaMHU SIMYHOIO KeNTKa, MoauduuupoBaHHOTrO (ochonumnazoi
SIMYHOTO JKeNTKa, MoguduuupoBanHoro Gocdommmnazoir A2 SUYHOTO JKENTKa, CEMEHU Oeon 1t

JKEJITONW TOPYHIIBL, U MOJIOTOTO CEMEHH OEJIOH MIIH JKEITOH rOpPUULIbL
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