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KOMIIO3ULY A, BKIITOYAIOIIAA CTPYKTYPUPOBAHHYIO BOJJHVYIO ®A3Y
U CEPULIMH

OO6nacTh TEXHUKH, K KOTOPOH OTHOCHTCSI H300peTeHHE

Hacrosmee m3o0peTreHHe OTHOCHUTCS K KOMIIO3ULIMSIM, KOTOpPbIE  BKIIFOUAOT
CTPYKTypupoBaHHYIO BOoAHYIO (asy u 0,1 - 10% mac. cepuiiiHa OTHOCUTENILHO MAacChl BOIBI,
NpUYEM YKa3aHHBIH CEPULIMH XapaKTepu3yeTcsl noJiell Oera-Mcra BO BTOPHUYHOM CTPYKType
Gonee 80%.

[Ipennocbuikn cO31aHUs U300pETeHMS

B kocMmernueckux, papManeBTHUECKHX, MOIOIIUX CPEACTBAX, B TKAHEBOW MH)KEHEPUU U
NUINEBbIX MPOAYKTaX HAa BOAHON OCHOBE HEOOXOAMMO KOHTPOJHUPOBATH PEOJIOTHYECKHE
CBOCTBA COCTaBa, YTOOBI MPUAATH COCTABY JKEJAeMble TAKTHIJIbHBIE CBOWCTBA, BHEIIHUI BHI,
BS3KOCTh U T. A. CTpyKTypooOpasyroumii HHrpequeHT (KOMIIOHEHT, CTPYKTYPHPYIOLIHI BOIY)
UCTIOJIB3YIOT B BOJHOM (ha3ze TaKUX COCTABOB Ui PErYJIMPOBKH PEOJIOTHUECKHUX CBOWCTB. B
3aBHCHMOCTH OT MPHUPOIBI CTPYKTYPOOOPA3YIOIIEero KOMIIOHEHTA JJISi BOZBI, COCTaBAa BOIHOTO
pacTBOpa W KOHIEHTPALMU TNPUMEHSIEMOrO0 CTPYKTYPOOOpasylomero KOMIOHEHTa JTH
peoJiornvecke CBONCTBAa MOTYT MEHATHCS B LTUPOKUX Npefenax.

CepuLnH, KOMIIOHEHT IIENKA, SBISETCS OEJNKOM, KOTOPBI MOXET NeHCTBOBATH Kak
CTPYKTYpOOOpPa3yIOIIMHA KOMIIOHEHT Uit Boxbl. IIIEnk siBisieTcsl HATypajibHBIM OEJNKOBBIM
BOJIOKHOM, TOJIy4aeMbIM OT LIenkonpsiza Bombyx mori, © OOBIMHO COCTOUT M3 OBYX OENKOB
¢ubpouna (70 - 80%) u cepuumna (20 - 30%), ocTanbHasi 4acTh MPEACTABIAET COOOU CMecCh
BOCKAa, VIJEBOJOB M HEOPraHWYeCKWX BemecTB. @OuUOpOMH SBISIETCS  BOJOKHUCTBIM
TJIMKONPOTEUHOM, MNPUCYTCTBYIOIIUM B BHUIAE TOHKON JBOWHOW HUTH, MOKPBITOW CJIOAMH
CepUILIMHA, KOTOPBIH CHOCOOCTBYIOT (POPMHUPOBAHHIO KOKOHA. Jlisi MpowW3BOACTBA IIENKA W3
BBICYLIIEHHBIX KOKOHOB TYTOBOTO HIENKONpsina (GUOPOMH OTHEISIIOT OT CEPULHA C MOMOIIBIO
TaK Ha3bIBAEMOTO Mpoliecca «IETYMMHUPOBAHMS», a CEPULIMH OTIPABJISIIOT B CTOYHBIE BOABL.
JleryMMHUpOBaHMe TMOJ BO3JACHCTBHEM TeIUIa WM TeIUla MOA [JAaBJIEHHEM HMEET TO
MPEUMYILEeCTBO, YTO OHO MpPHUBOAUT K MeEHbIIEMy KOJMYeCTBY mpumeceil. MHorue
IIPOMBILIJIEHHbIE METO/IbI YIAJIeHUs BKIOYAOT 3KCTPAKLUIO C MBIJIOM U MOIOLITUMH CPEACTBAMH,
(bepMEeHTaTUBHBIH T'HAPOJIN3, KUCIOTHBIN UIIH [IEJIOYHONH THAPOIIN3.

Jlo HenaBHEro BPEMEHH CEpPHULIMH CUHUTAJICA OTXOAOM Mpou3BojcTBa wLiénka. CepuuuH
CYLIECTBYET C IUPOKUM JHUAMA30HOM MOJIEKYJsIpHBIX Macc oT 10 mo 6onee 400 k/la. Cepunmn
HAXOIUTCS, B OCHOBHOM, B CTPYKType aMOpP(HONH CTAaTHCTHYECKOW CIUpail M B MEHbLIEH
CTEINeHU - B CTpykType Oera-nucta (Padamwar et al., Silk sericin and its applications: A review

(Cepunmn ménka u ero npumenenns: O630p), Journal of Scientific & Industrial Research, 2004,



63, cTp. 323-329).

US 2009/176965 packpblBaeT, 4TO MOJIEKYJISIpHAs CTPYKTYpPa BBIIEICHHOTO CEPUIIMHA
MOXKeT ObITb MOAU(HUIHMPOBAHA NYTEM OONYYEHHs pacTBOpa CEPHULIMHA C TOJyYEeHHEM
BBICOKOMOJIEKYJISIPHOTO CEPHLMHA, O0Jafarolero YIy4dlIeHHOH CIIOCOOHOCTBIO MOTJIOLIATh
pamuKanbl M CIOCOOHOCTBEO HMHruOupoBaTh THpo3uHA3y. OOpasyercs wmakcumym 50%

CTpykTypel Oerta-nucta (pur. 2, nmosa obaydenus 200 «[p). Cepunus, wuMerOIUN

>
MOJIU(UIIMPOBAHHYIO MOJIEKYJIIPHYIO CTPYKTYPY, MOXKET OBITh UCIIOJIB30BAH MPH MPOU3BOJCTBE
Pa3NIUYHBIX MPOAYKTOB Ul YJIYUIIEHUS aHTHOKCUAAHTHON M THPO3WHA3HOH WHTHOHMPYIOLIEH
CHOCO6HOCTI/I, KOTOPBIC BKIHOYAKOT MUIICBBIC MPOAYKTBI, KOCMCTHUYCCKHE CPCACTBA /W
(apmMarieBTHUECKHE MPOIYKTHI U JIEKapCTBA.

JP 2006111667 packpsiBaeT crmocod mony4deHHuss ruaporens cepuiuHa. llpemnoskeH

SKCTPAKT MIENKAa ¢ MOJEKyJsipHOU Maccoh Oonee 50 k/la, kK KOTOpOMYy HOOABJISIFOT CIUPT U

BbIIEPKUBAIOT cMech. CepUIIMH B BOJAHOM pacTBOpE XapakTepusyercs rnorjiouieHueM npu 1641
1

2

CM ', YTO OTHOCHTCS K CTAaTHUCTHYECKOH CTPYKType B moJjoce morjomienus amupa. C apyroit
CTOPOHBI, THAPOTeNb CepHIMHA ToraomaeT npu 1620 cm™!, uto cooTBercTByeT cTpykType GeTa-
JaucTa B mojioce morjiomenus: amuna 1. JloGaBneHue staHosa, COCOOCTBYIOMEE O0OPA30BAHUIO
BOJIOPOJTHOM CBSI3M MEXKIYy MOJIEKYJAMH CEPHULIMHA, W BO3HUKAIOIIAS B Pe3ysIbTaTe TPEXMEpHas
CTPYKTYypa, GOPMHUPYET THAPOTENb CEPULITHA.

US 2016/0136241 packpbIBaeT rUAPOTeNb CEPULMHA. B Ka4decTBe ChIpbs HCIOJIB3YIOT
KOKOHBI MYTaHTHOTO IIeJKompsina ¢ aepunurom ¢pudponra Bombyx mori. PactBop cepunina
MOJIYHArOT HKCTPAKUMEH M OYMCTKOM HMCXOAHOTO MaTepuasa, a 3aTeM CIIMBAIOT CIIMBAIOLIUM
areHToM (anpIerufaMM M TEHUMO3WAOM) ISl TOJIY4eHUs ruzaporens cepunuHa. CHIUTbIA
THIPOTeNb CEPULIMHA COXPAHSET MPUPOAHYIO0 KOH(POPMALIUIO CEPULIMHA.

Kpatkoe onncanue cyTu H300peTeHHs

ABTOpBI N300peTeHNs pa3padboTanu crnocod, KOTOPbIH MO3BOJISIET BbIIEIUTh CEPULIMH H3
IIENKA, TAK YTO TaKOW CEPULIMH XapaKTepU3YeTCsl YPe3BBIYAHO BBICOKOH noneit (>80%) Oera-
JMCTAa BO BTOPHYHOW CTpPykType. Takke OBLIO YCTaHOBJIEHO, YTO TAKOH CEPHLIUH SIBJISETCS
NPEBOCXOHBIM CTPYKTYPOOOPA3YIOIIUM KOMIIOHEHTOM Il BOJBI U MOXET COOTBETCTBEHHO
UCTIOJIB30BATHCS Ul CTPYKTYPUPOBAHUS BOAHOH (has3bl IHUPOKOTO CIEKTPa MPOIYKTOB, TAKHX
KaK KOCMETHYECKHE MPOAYKTHI, (PapMalleBTHUYECKNE MPOAYKTHI, MMUIIEBbIE IPOIYKTHI U MOIOIIHE
KOMIIO3ULIUH.

Takum obOpa3om, HacTosiee N300peTEeHNe OTHOCUTCST K KOMIIO3HUIINH, BKITIOUAromel 5 -
100% mac. cTpyKTypUpPOBaHHOM BOOHOH (ha3bl, MPUUEM yKa3aHHAsE KOMIO3ULHs conepxut 0,1 -
10% w™ac. cepuMHA OTHOCHUTENbHO MAaCChl BOABI, M YKAa3aHHBIH CEPUIMH XapaKTepU3YeTCs

noJieli 6era-IrcTa BO BTOPUYHOU CTPyKType Oosee 80%.
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CepuuuH Mo HacrosimeMy HM300pETEeHHIO, TO €CTh CepuLMH, uMermui Oonee 80%
CTPYKTYpbI 0O€Ta-JINCTa, MOXKET OBITh BBIACIEH M3 KOKOHOB TYTOBOI'O LIENKOIpsa CrocoboMm,
KOTOPBIN BKJIKOYAET CIEAYIOIINE CTaAUN:

* pa3pe3aHne KOKOHOB Ha KyCOYKH MPUOIU3UTEITBHO 5X5 MM,

* TiepBasi MPOMBIBKAa KOKOHOB JE€MHUHEPAJM30BAHHON BONOW (IE€MUH-BOJON) MPUMEPHO
npu 25°C;

* BTOpas IPOMBIBKA KOKOHOB JIeMUHEPaJIN30BaHHON BoAoH npuMepHo nipu 70°C;

* BTOpasi IPOMBIBKA KOKOHOB 3TaHOJIOM IpuMepHo npu 25°C;

* yAaJleHHe 3TaHoJIa U3 MPOMBITEIX KOKOHOB HCIIapeHHueM Ipu TeMieparype Huxe 30°C;

* CMeIIMBaHUE | MacCOBOM 4YaCTU CYXUX MPOMBITBIX KOKOHOB € OKOJIO 20 MacCOBBIMH
qacTaMu ropsaeit Boabl (<95°C) nist opMHupoBaHUs BOJHOH CYCIIEH3HH,

* BbIJIEp>KUBaHUE BOAHOMN cycnieH3uu nmpu okoso 120°C B TeueHue okoso 5 - 20 MUHYT;

» neHtpudyrupoanue Harperoi cycnemsun npu 4000 g B Teuernme 20 MHUHYT C
NOCTIENYIOLIeH NeKaHTaUeH I U3BJICUEHUS SKCTPAKTa OesTka CepULINHA.

B BbImeonucaHHOM criocode MpPennouTUTENbHO BOJHYIO CYCIIEH3HIO BBIIEPKUBAIOT MPU
temneparype okoso 120°C B teuenue 1o 15 munyT, npeanoururensHo 10 MuHyT U Hanbosee
NPEANOYTUTENBHO 10 5 MHHYT. ABTOpPBI HACTOSIILEro HM300pETeHHs ONPEAENIIIH, YTO, KOTAa
BOJHYIO CYCIIEH3HMIO BbIAEPKHUBAIOT INpU Temreparype okojo 120°C B TedueHue no okojo 20
MUHYT, MOJIYYEHHbI TakuM o0O0pa3oM CepULMH XapakTepusyercs paojied Oera-mucra BO
BTOPUYHOM cTpyKType Oonee 80%. KonndecTso cepuunna B popme OeTa-IrcTa CHUXKAETCS €CITU
yKa3aHHasl TEMIIEpaTypa COXPAHAETCs NOJbLIE.

B ormmume ot cmocoba, M3BECTHOTO W3 YPOBHS TEXHHKM W ommcaHHoro B US
2009/0176965, cepuiiuH ¢ BBICOKUM COZAEp KaHHeM OeTa-JICTa JErKO MOXKET ObITh UCIIOJIb30BaH
0e3 mnpuMeHeHHs OOJNYYeHUsS TraMMa-u3JIydYeHHEM, OJJIGKTPOHHBIM WM PEHTT€HOBCKHM
U3JIy4CHHUEM.

bBIO YyCTAaHOBJIEHO, YTO PEOJIOTMYECKHE CBOWCTBA CTPYKTYPHUPOBAHHOW CEPULIMHOM
BOAHOW (pa3bl B KOMIO3ZHUIIMH TO H300PETEHUI0 MOKHO peryjaupoBaTh, u3MeHsisi pH w/wnu
peryJupysi KOHIEHTPALUIO MHOTOBAIEHTHBIX KaTHOHOB (Hampumep, Zn*", Cu?*, Ca’").

Taxke mpemioxkeH crnocod MONyYeHHs] KOMIO3ULUK MO HACTOALIEMY H300pETEeHHIO,
BKJIFOYAO LM

* IOJIy4€HHE BOJAHOIO KOMIIOHEHTA, COAEPIKALIErO CEPULIMH, XapAKTEPUIYIOLIUICS NOIeH
Oera-rcTa BO BTOPUYHOU CTpykType Oonee 80%; u

» cmeminBaHne 100 MaccOBBIX HAaCTEH yKa3aHHOIO BOJHOIO KOMIIOHEHTA C MO MEHbIIEH
Mepe 5 MacCOBBIMH YacCTsIMU OJTHOTO MJIM HECKOJIBKUX IPYIMX KOMIIOHEHTOB.

ITonpoOHOe onucanne N300peTeHUs



Hcnonp3yemblii B ONHWCAHUM TEPMUH «BKJIKOYAIOIIMN»  OXBATbIBAET TEPMUHBI
«COCTOSAIIMA MO CYIIECTBY U3» MW «COCTOosIWMU w3». Eciaum HCcnonp3yercss TepMHUH
BKJIFOYAIOIINKY), TEPEYNUCICHHbIE CTaJWU WM BapHaHTBl HE OOSA3aTENbHO  SBISEOTCS
HCUEPIIBIBAIOIIUMH.

Ecnu He yka3aHO WHOE, YHCIIOBbIE JHMAIMA30HBI, BBIPAKEHHBIE B (popMare «OT X A0 y»,
TPAKTYIOTCS KaK BKJIIOYAIOIINE X U Y.

ITpu ykazanum q000TO IMana30Ha 3HAUYEHUI MM KOJIMYECTB JI000€ KOHKpEeTHOe OoJee
BBICOKO€ 3HAYEHHE WJIM KOJIMYECTBO MOMKET OBbITh CKOMOMHHMPOBAHO C JIFOOBIM KOHKPETHBIM
0oJ1ee HU3KUM 3HAUEHUEM WJIH KOJIHYECTBOM.

3a UCKITFOUEHUEM MPUMEPOB U CPABHUTENIbHBIX SKCIIEPUMEHTOB HITH CIIy4aeB, KOTAa SIBHO
yKa3aHO WHOE, BCE YUCIIA CJIEAYeT IOHUMATh KaK MOAU(DUIIMPOBAHHBIE CIIOBOM KOKOJIOY.

Bce mpoueHTsl 1 COOTHOLIEHHSI, COAEpKAIUECS] B TaHHOM JOKYMEHTE, PAaCCUUTAHBI 110
Macce, €Clii He YKa3aHO HHOE.

B cooTBeTcTBUM ¢ HCMONMB30BAHNEM B HACTOSIIEM JOKYMEHTE HEONPEACICHHbBIN apTHKIIb
«a» WM «any ¥ COOTBETCTBYIOIIMN €My OIpeNesIeHHbIH apTHKIb «the» o3Ha4aroT mo MeHbImei
Mepe OJUH UJIM OJIMH WK OoJiee, €Cii He YKa3aHO UHOe.

PaznuyHble MpHU3HAKM HACTOSINEr0 M300PETEHHs], YIOMSHYTbIE B OTHAENBHBIX pa3zeiax
BBbIIlIE, TIPUMEHUMBI, € 3TO YMECTHO, K JPyruM pasneinaMm mutatis mutandis (T. e. ¢
HeoOxomumbiMu MoaupukarnusiMu). CrienoBaTeIbHO, MPU3HAKK, YKa3aHHbIC B OJHOM pasfele,
MOTYT OBITb CKOMOMHHPOBAHbI C TNPU3HAKAMH, YKAa3aHHBIMH B APYTUX pasfenax, Tae 3TO
yMecTHO. JIroOble 3arojIoBKH pa3zesioB A00aBJIEHb! TOJBKO A yA0OCTBA M HE TPEIHA3HAYCHBI
111 OTPAHUYEHHUS HACTOSIIETO PACKPBITHS KAKUM-JTHO0 00pazom.

Hzo0pererne He OrpaHUYEHO BapHUAHTAMH OCYINECTBJICHUS, MPOMLIIOCTPHUPOBAHHBIMU
Ha urypax. COOTBETCTBEHHO, CJIEAYET MOHUMATh, YTO, KOTJa MPU3HAKY, YKa3aHHbIE B popmyie
n300peTeHNs], COMPOBOKIAKOTCS HOMEPAMH TIO3ULINH, TaKHE HOMEPA BKIFOUEHBI HCKIFOUUTENBHO
C LEJbI0 YIYYLIeHHs SICHOCTH (POpMyJbl U300peTeHUs] 1 HUKOUM 0Opa3oM HE OrpaHHYUBAIOT
00BEM (HOpMYJITBI H300pETEHUSI.

Hacrosmee m3oOpereHre OTHOCHUTCS K KOMIIO3UIMH, BKmoyarmomed 5 - 100% wac.
CTPYKTYpPHUPOBAaHHOMW BOAHOH (pa3el, mpuuéM kommnoszunus conepxkur 0,1 - 10% mac. cepunna
OTHOCHTEJIbHO MacChl BOZABI, U YKa3aHHBIA CEPHIMH XapaKTepH3yeTcsl HoJjied Oera-ucra BO
BTOPUYHOM CTpyKType Oonee 80%.

Hcnonb3yeMblii B ONMUCAaHWM TEPMHUH «CTPYKTYPHPOBaHHAs BOAHAs (a3ay, eciu He
yKa3aHO MHOE, OTHOCHTCS K BOAHOH (pa3e, KOTopas XapaKTepH3yeTcs HEHBIOTOHOBCKUM
MOBEJCHUEM H3-32 MPUCYTCTBHUS OJHOTO MM HECKOJIBKUX THIPOKOJIIIOUAOB.

HCHOHBSyeMbeI B OMUCAHUU TEPMHH «CEPULHUH», €CJIM HE YKAa3aHO MHOEC, OTHOCUTCA K
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NOJIUIENITUAY CEPULIMHA, TOJYYEHHOMY M3 Lienkomnpsga Bombyx mori, mpuuéMm yka3aHHBIN
MOJIMTIENITHT IMEET MOJIEKYJISIPHYIO Maccy no menbinei mepe 2 k/la. Cepuninn u3z Bombyx mori
onpenensercs uneHtudukaropom P07856 B 6aze manubix UniProtKB. TepmuH «cepummn»
TAKXKE€ OXBATHIBAET YACTUYHO FUIPOJIM30BAHHBIE (POPMBI MPHUPOTHOTO CEPULITHA.

Hcnonp3yeMblii B HacTOsAIIEM NOKYMEHTE TEPMUH «BTOpPUYHAsl CTPYKTypay, €ClIM He
yKa3aHO HHOE, OTHOCUTCSI K IPOCTPAHCTBEHHOMY pAaCIOJIOKEHHUIO JOKAJIbHBIX CErMEHTOB
MOJIMTIENITHIOB CEpUIIHA, 0003HAYaeMOMY KakK aib(a-crupanib, OeTa-JIUCT U CTAaTUCTHYECKAs
CIupalb.

Hcnonb3yeMblil B HACTOSIIIEM AOKYMEHTE TEPMUH «alb(a-Crupaby, €CId He YKa3aHO
MHOE, OTHOCHUTCSI K YaCTH MOJIEKYJISIPHOH CTPYKTYpBI, KOTOpas TMpeACTaBisieT CcoOoi
CTEP KHEMOOOHYIO CTPYKTYPY, B KOTOPOH IUIOTHO CKPYYEHHBIH Kapkac o0pasyeT BHYTPEHHIOKO
9acTh CTEPXKHs, a OOKOBBIEC LIETIH HANIPABIICHbI HAPYXKY B BHAE CIHPAIBbHOHN CTPYKTYphI. AJbda-
CIHpab CTAOMIIU3HPYETCSI BOAOPOIHBIMU CBsi3siMu Mexxay rpynmnamMu NH u CO ocHOBHOM Lemnmy.
B uactrocTy, rpynma CO ka0l aMUHOKHCIIOTHI 00pa3yeT BOJOPOHYIO CBsi3b ¢ rpymmoii NH
AMHUHOKHUCIIOTBI, KOTOpasi PacIoJIo’KeHa Ha 4eTblpe octarka Brepen (1 + 4) B OCHOBHOW LemnH
(Berg JM, Tymoczko JL, Stryer L., Biochemistry 5th Ed. New York, WH Freeman, 2002, 3.3.1).

Hcnonb3yeMblil B HACTOSAIIEM AOKYMEHTE TEPMHH «O€Ta-JHCTY, €CJIM He YKa3aHO HHOE,
OTHOCHTCSI K 4aCTH MOJIEKYJIIPHOH CTPYKTYpBI, 0Opa30BaHHON B pe3yJbTaTe CBA3BIBAHUS ABYX
win Oonee Oera-HUTEH BONOPOOHBIMHU CBSI3SIMH. beTa-HUTH mpencTaBisieT coOOM OTpe3oK
MOJIUIIENITHAHON 1enu, OObIYHO JiauHOM 3 - 10 aMHMHOKHMCIOT BIOJb OCHOBHOH I[E€IH B
pactsHyroil  koH(popmanmn. CocemHue 1menu B OeTa-IMCTE MOTYT NPOXOOUTH B
IPOTHBOIIOJIOXKHBIX HANPABJICHUSX (AHTUMAPAIJICTbHBINA B-JUCT) MM B OJHOM HAIpPaBICHUU
(mapanneneHbii B-muct). B anTMnapamnensHoM pacnonokenun rpynmna NH wu rpynma CO
K10 aMHHOKHCIIOTBI COOTBETCTBYIOIIMM 00pa30OM CBS3aHBI BOJOPOIOHOH CBSI3bIO C TPYNION
CO u rpynmo#i NH mnapTHepa B coceaHeil menu, B MapauICIbHOM PAacCIOJIOKEHHH CXeMa
BOJIOPOJTHOTO CBSI3BIBAHUS SIBJIAETCST OoJiee CIOKHOW. Jlist Kaknoi aMUHOKUCIOTH! Tpynmna NH
UMEET BOJOPOAHYIO CBsi3b ¢ rpymmoi CO OgHOW aMHUHOKHUCIIOTHI COCENHEW LemnH, TOrAa Kak
rpynmna CO cBsizaHa BOAOPOAHOM CBs13bI0 ¢ rpynnoil NH aMMHOKHCIOTHI Ha 1Ba OCTaTKa Jajblie
srons nenu (Berg JM, Tymoczko) JL, Stryer L., Biochemistry 5" Ed. New York, WH Freeman,
2002, 3.3.2).

Hcnonp3yeMblil B HACTOSIIEM AOKYMEHTE TEPMUH «CTATUCTUYECKasl CIUPAb», €CIU He
YKa3aHO HMHOE€, OTHOCUTCS K YaCTU MOJIEKYJIIPHOM CTPYKTYpbI, HE HUMEIOIIEH ONpeneseHHON
3aKOHOMEPHOCTH B BOAOPOAHBIX CBSI3AX, TAKOH Kak anb(a-crimpans win OeTa-JucT.

BropuuHast CTpykTypa CepUIIIHA MOXET ObITh ONpefeNieHa C HCIOJb30BAHHEM

CIIEKTPOCKOIHUU KPYTrOBOTO AUXPOM3MA B CIIEKTpaNIbHOM oOnactu "najgpHero-Y®@" (190-250 um).
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IIpn >THX AMUMHAX BOJH XpoModop mpencraBiusier coOOH NEeNTUAHYIO CBsI3b, M CHUTHAJ
BO3HHUKAET, KOT'ZIa OH PAcIoJIOKEH B OOBIMHON ykiaake. s cTpykTyprl OeTa-i1nucTa xapakTepHa
MaKCHUMaJIbHAsI JUTUIITUYHOCTb Ha OCTATOK (TeTa) mpu 195 HM U MUHUMAIIbHAS 3JUTHIITUYHOCTD
npu 220 um. [ns anbda-crmpany XapakTepHbl MAKCUMaJIbHAS JTUIITHIHOCTD HA OCTATOK (TeTa)
0k0J10 190 HM u nBOMHBIE MUHUMYMBI OKOJIO 205 HM 1 225 HM. JI51s1 CTPYKTYpBI CTATUCTUYECKON
CIUpaNM XapakTEePHbl MUHUMAJbHAs 3JUIMNTUYHOCTb OKOJO 200 HM M HIMPOKUI MaKCHUMyM
Mexay 210 u 220 am.

B cootBercTBUM ¢ Hanboee MPEATIOUTUTENbHBIM BAPUAHTOM OCYLIECTBIIEHHS CEPULIUH B
KOMIIO3ULIUH TI0 HACTOSIIEMY M300PETEHHIO XapaKTepu3yeTcsl noJieil OeTa-TucTa BO BTOPUUHON
crpykrype 6onee 80% wmnu naxe 6onee 85% u Hanbonee npennouturensHo donee 90%.

B oaHOM mpeAnoYTUTENPHOM BAPUAHTE OCYLIECTBJICHHS CEPULIMH UMEET MOJIEKYJISIPHYIO
Maccy B amanaszone 2 - 400 k/la, npeqnouturensro 25 - 300 k/a, 6osee npeanoututenbHo 40 -
250 x/a, emié Oosee mpeanouTUTENbHO B auamnaszoHe 60 - 200 k/la.

B mpennouruTensHOM BapHaHTE OCYIIECTBJICHUS M300PETEHUS] KOMITO3ULHS COINEPIKHUT
0,2 - 4% mac. cepuLiHa OTHOCUTEIBHO Macchl BOAbI. [IpeAnouTUTENbHO KOMITIO3ULIUSA COAEPKUT
0,3 - 3% wmac. cepuIliHa OTHOCUTEJIFHO MacChl BOABI, Oosiee mpennoururenpHo 0,4 - 2% wmac.
CepULIMHA OTHOCHUTEJIbHO MAaCChl BOJBL.

IlpennouturensHo mno MeHbliell Mepe 80% Mac. cepuLMHA, COJEpKaLIerocss B
KOMIIO3ULIUH, TPUCYTCTBYET B CTPYKTYPHUPOBAHHOH BOnHOMN (haze. boree mpeanodTuTenbHO 1Mo
MmeHbInel Mepe 90% mac. cepuiuHa, HanOoJiee MPEANIOYTUTENBHO MO MeHbIIeH Mepe 95% mac.
CEpHULIMHA, COAEPIKALIETrOCs B KOMIIO3ULIUH, TPUCYTCTBYET B CTPYKTYPUPOBAHHON BOJHOM (aze.

ABTOpBI U300peTEHNs] YCTAHOBHIIN, YTO CIIOCOOHOCTH CEPULIMHA K CTPYKTYPHUPOBAHHIO
BOJIbI ONTUMAaJIbHA, Korna pH cTpykTypupoBaHHOI BoaHOH (ha3bl HaxoauTcs B nuamnasone 2,0 -
4,0 wnu 5,5 - 10,5. TlpennodTurenbHO CTPYKTypUpOBaHHas BonHas ¢a3a umeer pH B auanaszone
5,8 -9,5, emé Gonee MpenMmOUTUTENBHO B Hana3oHe O - 8,5.

Komnosunmsi 1o HacTosimeMy HW300peTeHHI0 MOKeT ObITh mojydeHa B ¢dopme
onHo(a3HON BOJHOH KOMIO3ULMH WM B (POpME KOMITO3ULIMH, KOTOpasl BKJIIOYAET ONHY WU
HECKOJIbKO JOTOJHHUTENbHBIX OTAEIbHBIX (a3. [IpuMepamn Takux MHOTO(a3HBIX KOMITO3ULIHIHA
SIBJIIFOTCS] SMYJIbCUU U CYCIIEH3MH. B cOOTBETCTBHM ¢ HanboJiee MPenrnouYTUTENbHBIM BAPUAHTOM
OCyIIeCTBIIEHUs] KoMmo3uius Bkiroyaet 1 - 80% mac., Oonee nmpeanoururensHo S - 70% mac.,
HanOosee npennouturenbao 10 - 50% Mac. omHOM UM HECKOJIBKUX HEBOIHBIX (as.

B coorBercTBUM C OCOOEHHO TPEANOYTUTENBHBIM BAPHAHTOM  OCYLIECTBIICHHS
CTPYKTypUpOBaHHasi BOnHas (pa3a TpeAcTaBisieT COOOH HENpephIBHYID BOAHYIO (asy.
KoMrmo3nnmy, BKIIOYAKOLNINE TAaKyH) HENPEPhIBHYID CTPYKTYPUPOBAHHYIO BOAHYIO a3y,

NPEANOYTUTENBHO UMEIOT JUHAMUYECKHi Monyib ynpyroctu (G”) mpu 25°C B auanazone 50 -
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3000 ITa, 6onee npenmoutuTenpHo B ananazone 100 - 2000 ITa u Hanbonee MpeArIOUTUTENBHO
200 - 800 ITa. Monyne motepp ((G”) 5TOH KOMNO3HLMHU TPEANIOYTHUTENILHO HAXOAUTCS B
nuanasoHe 10 - 300 ITa, Gonee mpenmoururensHO B auama3oHe 20 - 200 Ila u Hambonee
MPEANOYTUTENbHO B nuana3zone 50 - 100 Ia.

Ucnonb3yst konedaTenbHbIE METOABI OINPENENCHUS] PEOJIOTHYECKUX CBOHCTB, MOKHO
KOJIMYECTBEHHO OMPEIENUTh KaK BSI3KOTIOAOOHBIE, TAK M YIIPYronoaoOHble CBOHCTBA MaTepuaa
B pa3HbIX BPeMEHHBIX MacmuTadax. OCHOBHOW MPHHLMUI KOJEOATEIHHOTO PEOMETPa COCTOUT B
TOM, 4YTOOBI BBbI3BaTh CHHYCOMIAIbHYIO nedopMaluio cIBura B oOpasue W HU3MEPUThb
pe3yJIbTUpPYIOLlee HaNpsUKEHHE, H3MepeHHas BpeMEeHHas IIKana OIpenensercsd YacToToH
kojebanuii  medopmarmu casura. OOpasen MOMEINAOT MEXAY ABYMsl IUIaCTUHAMU. B TO
BpeMsl KaKk BEPXHss IJIACTMHA OCTAeTCsl HEMOABW)KHOM, ABUraTeNb BPALaeT HIDKHION IJIaCTHHY,
co3daBasi TEeM CaMbIM 3aBUCAILIYI0 OT BpeMeHu aedopmanmto y(t) = ysin(wt) Ha obpasie.
OnHOBpEeMEHHO, 3aBHCSIIEE OT BpEMEHH HarpsikeHue o(t) OnpenessieTcsl KOJIMYeCTBEHHO MyTEM
U3MEPEHUs KPYTALIEro MOMEHTa, KOTOPBIH 00pasel nepefaeT BepxXHel MIacTHHE.

Kak nunHammueckuii monynb ynpyroctu (G’), Tak m moaynp notepb (G”) JKHAKOTO
npoaykra onpenensiror npu 25°C ¢ ucnonp3oanueM peomerpa AR1000 (TA Instruments),
HCIIOJIb3Ys] TEOMETPHUI0 KOHUYECKOH IMJIACTUHBI, C TuaMeTpoM KoHyca 40 MM, yriom koHyca 2° u
3a30poM 58 MkM. IIpumMeHsieMble HACTPOMKH NPOTrPaMMBbI CIIEYIOLINE!

» Hanpsokenne t BbIOMpaeTcss B JIMHEHHO-BSI3KO-3JACTUYHOM JAHMAINA30HE TNPOIYKTA
(LVER omnpenensieTcst ¢ MOMOINBIO aMIUTUTYIHONW pa3BepTKH). HampsikeHune moanep:KuBaeTcs
MOCTOSIHHBIM Ha ypoBHe 1 Ila.

* CKOpOCTb TOBBIIIEHUS YIJIOBOM HYACTOTBI 0 Ha oOpasie 3ama&Tcsi OT HHU3KOH [0
BBICOKOU 4acTOThI, HaunHas ¢ 6,28 pan/c. Koneunas o cocrapnsier 628,32 pan/c.

» Hacrpolika, mpu KOTOpPOH HAaOMPArOTCSI TOYKHM H3MEPEHHUs, 3TO «HACTPOIKu Oe3
BpEMEHW». B 5TOM pexume yCTPONCTBO HAXOAUTCS B SKAYILIEM PEXUME N0 TOCTHXKEHUS CBOEH
TOYKH U3MEPEHMUSL.

* Jlns kaxxporo necsitka Oepércst 10 Touek uaMepeHust.

B cooTrBercTBUM C €Il€ OAHUM MPEANOYTUTEIbHBIM BAPHUAHTOM OCYLIECTBJIEHUS
CTPYKTYypHpOBaHHas BoAHAs (paza mpencrasiseT cOOOH TeIMpPOBaHHYIO BOAHYIO a3y, KoTopas
CTPYKTYpPUpPOBaHA TPEXMEPHOH CTPYKTypa ruapokouionsa. I'enupoBannas BogHast ¢a3za MOXKET
OBITh TENMPOBaHA TPEXMEPHOW CTPYKTYPOH, KOTOpasi COCTOUT HCKIIOUHUTENbHO W3 CEPULIHA
(rugporenb cepHLIMHA) WM, B aJIbTEPHATUBHOM BAapHAHTE, OHA MOXKET BKIIIOYATb TPEXMEPHYIO
CTPYKTYPY, KOTOpasi TAK)KE BKJIIOYAET IPYrue reaeo0pa3yonue areHThl.

CrpyxTypupoBaHHast BOAHAas (a3a 0OBIYHO COAEPIKUT MO MeHblIel Mepe 50% mac. BOIbI.

[IpennouTUTENHHO CTPYKTYPHPOBaHHAS BOIHAs (aza COmepKUT MO MeHblied mepe 60% mac.
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BOJBL, OOJiee MPEATIOUTUTENBHO 10 MeHbIIel Mepe 70% mac. Bobl, OoJiee MPennoYTHTEIBHO MO
meHbineit mepe 80% mac. BoIbl M HauboJiee MPEANOYTHTENHLHO MO MeHbined mepe 85% wmac.
BOJIBL.

B cootBerctBuM ¢ HamOosee TNPEANOYTHUTENBHBIM BAapPHAHTOM  OCYINECTBJICHUS
HACTOSIIAs KOMIIO3UIUST TPEACTaBIsieT coOOW 3MysbcHio, BKIrovarommyw 1 - 80% wac.
runpodobHoii ¢aser u 20 - 99% wmac. cTpykTypupoBaHHOW BoaHOW (a3bl. bonee
MPEINOYTUTEIBHO dMYJIbCHs BKItOYaeT 5 - 70% wmac. ruapodobHoit daser u 30 - 95% wmac.
CTPYKTYpUpPOBaHHOH BOAHOH (ha3bl. Hanbosiee mpeanouTuTeNnbHO aMyibeust conepkut 10 - 50%
mac. rugpodobHoit daser u 50 - 90% wmac. cTpykTypupoBaHHOH BoaHOW ¢asbl. ITomumo
ruapo¢doOHON (a3bl U CTPYKTYPHPOBAHHON BOAHOHN (pa3bl, KOMITO3HIHS 3MYJIbCHH MOXKET
comepxkatb npyrue (aspl, Hampumep OHCIEPCHYIO a3y, COCTOAIIYIO W3 MEJKHUX YacCTHILl
TBEPAOrO MaTepuaa.

ABTOpBI U300peTEHNs] YCTAHOBHJIM, YTO CIIOCOOHOCTb CEPHUIIMHA K CTPYKTYPHUPOBAHHIO
BOABl MOKET OBITh YCWUJIEHa MNPUCYTCTBUEM KATHOHOB MHOTOBAJIGHTHBIX METAJIJIOB.
CnenoBarenbHO, B €lI€¢ OAHOM MPEANOYTHUTENILHOM BapUaHTE OCYILECTBJIEHUS KOMIIO3ULIUS
BKJIOUaeT nmo MeHblend Mepe 0,08 MMOJIb KaTHOHAa MHOTOBAJIEHTHOTO METajla, NPUYEM
YKa3aHHBIA KaTHOH MHOTOBAJIEHTHOTo MeTaja Beibpan u3 Zn’", Cu?, Ca’™ u ux xomOuHauii.
bonee nmpeanodTUTENbHO KOMITO3ULMS BKJIKOYAET MO MeHblied mepe 0,1 MMOJb yKa3aHHOTO
KaTHOHA TMOJIMBAJICHTHOTO MeTajuia, emé OoJiee MpeanodTuTeIpbHo B Auamnasone 0,2 - 0,9 Mmmoub
YKa3aHHOTO KAaTHOHA MHOTOBAJIEHTHOTO MeTajuia, Oosiee mpemanoututenbHo 0,3 - 0,8 mMMmounb
YKa3aHHOTO KaTHOHA MHOTOBAJICHTHOTO MeTajia U Haubosee npennouyrureabHo 0,4 - 0,6 MMOJb
YKa3aHHOT'O KaTHOHA MHOTOBAJIEHTHOIO MeTalIa.

CepunuH, mNpUMEHSIEeMbIi B COOTBETCTBUM C  HACTOSIIIMM  HM300peTEeHUeEM,
MPEANOYTUTENIBHO SBJISIETCSl  CEPULIMHOM BBICOKOW YHUCTOTHL. (COOTBETCTBEHHO, B IPYrom
NPEANOYTUTENBHOM BapUAHTE OCYIIECTBJICHUS] HACTOALIAsT KOMIIO3ULHUS COAECPKUT (HUOPONH |
CEpHULIMH B MAaCCOBOM OTHOILIEHHUHU (UOpOUH:cepuiiH He Oonee 1:5, mpennmouTutenbHo He Ooee
1:10.

B nHaunbonee npennouTUTENTFHOM BapHaHTE OCYIIECTBICHHS CTPYKTYPHUPOBAaHHAS BOAHAS
¢aza BKIIOUAET TUAPOTreNb CEPULMHA. BBUIO YCTAHOBJIEHO, YTO CEPULIMH IO HACTOSIIEMY
n300peTeHn0 obpasyer ruAporess 0e3 HOMOJHUTENbHBIX THAPOKOJIOUIOB. OOBIMHO CEpHIIVH,
COIEeP KAIUICS B KOMIIO3ULUH, CIIOCOOEH 00pa30BbIBaTh CTAOWIIbHBIN TeJlb MPH KOHLEHTPALIH
cepuiiHa 1% OTHOCHTEIBHO MAacChl BOABL bBojiee MpeArnodTUTENbHO YKa3aHHBIH CTaOMIIbHBIN
refib IMeeT TUHaMH4YecKuit Monyib ynpyroctu (G”) nmpu 25°C no menbieit mepe 200 Ila.

B ornmune or cepunmHOB, omucaHHbX B US 2016/036241, cepuiuH mo HACTOSIIEMY

I/1306peTeHI/II-O HE ABJILCTCA CIIUTBIM MIHOTCPANbACTUAOM CEPULIMHOM. Bbonee npeaAnIOYTUTEIIBHO



CEPHULIMH HE SIBJISIETCS CLUUTBIM CEPULIMHOM.

B otnuume ot cepuimHoB, onucaHHbix B US 2009/176965, cepulviH MO HACTOSAIIEMY
U300pETEHUI0 HE SIBJISIETCS OOJIydEHHBIM CEPULIMHOM, KOTOPBIA MOABEPrayics OONyYEeHUIO ¢
norowenHon no3oit 10 - 500 xI'p.

CrpykrypupoBaHHasi  ¢a3a  KOMIO3ULIHH IO HACTOSIIEMY  M300pEeTeHHI0
MPeanouTUTENBHO coaep:kuT MeHee 0,1% mac. sTanona, 6onee mpennourutenbo Menee 0,01%
Mac. 3TaHOJIA.

B xOHKpeTHOM BapHaHTE OCYLIECTBJICHUS HACTOSALIAs KOMIO3ULIMS BKJIIOYAET IO
MeHbuieil Mepe 0,3%, mpenmoutuTenbHO NMo MeHblieil Mepe 0,4% cepuLiiHA OTHOCHUTEIBHO
MAacchl BOJIbL. DTOT CEPULIMH NPEANOUYTUTEIBHO UMEET MOJIEKYJIIPHYIO Maccy MO MEHbLIel mepe
10 x/la u xapakrepusyercs noyiel Oera-arcTa BO BTOPUYHOH CTpykType Oonee 80%.

B Oosee mpeamodTUTENEHOM BapHaHTE OCYIIECTBICHHMS KOMIIO3HMLMS BKIFOYAET TIO
MeHbuieil Mepe 0,3%, mpenmoutuTenbHO NMo MeHblieil Mepe 0,4% cepuLiiHA OTHOCHUTEIBHO
MacCbl BOJABL, HMEKIOULIErO0 MOJEKYJAPHYH0 MacCcy mno MeHbled wmepe 15 x/la wu
XapaKTepPU3YIOLIErocs A0Jei OeTa-TnucTa BO BTOPUYHOMN CTPyKType Oonee 85%.

Kommno3nnust mo HactosimeMy H300pETeHHIO MPEeNNOUYTHTENbHO MPENCTaBJIsAeT COOOH
KOCMETHUYECKHUI MPONYKT, OoJiee MPENrnOYTHTEIbHO KOCMETUYECKHI TPOAYKT, BHIOpaHHBIA U3
JIOChOHA, KPeMa, Ma3H U 1eJeOHONH Ma3u.

Jlpyroif acmekT HACTOSINEro U300pPETeHUS] OTHOCUTCS K CHOCOOYy  IOJTydeHHs
KOMITO3UIIMH, KaK OHA OTIpeieNieHa B OTIMCAHUH BbIIIE, TPUYEM YKA3aHHBIN CIOCO0 BKITFOUYAET:

* IOJIy4€HHE BOJAHOIO KOMIIOHEHTA, COAEPIKALIErO CEPULIMH, XapAKTEPUIYIOLIUICS NOIeH
Oera-nrcTa BO BTOPUYHOH cTpykType Oosee 80%; u

» cmeminBanne 100 MaccOBBIX HAaCTEH yKa3aHHOTIO BOJHOIO KOMITIOHEHTA C MO MEHbIIEH
Mepe 5 MacCOBBIMU YacCTSIMH, NPEANOUTUTEIBHO MO MeHblIe mepe 10 MacCOBBIMU HacCTAMH,
OoJiee MPEANOUYTUTENLHO TIO MeHbInel Mepe 20 MacCOBBIMU YaCTSMHU OJHOTO WJIH HECKOJIbKHX
OPYruX KOMIOHEHTOB.

IIpennouTuTenbHO BOAHBIA KOMIIOHEHT, COIAEPKALIUN CEPULIMH, SIBJISIETCA JKUIKHUM,
KOrJla €ro CMEIIMBAIOT C OJAHUM WJIM HECKOJbKMMH APYTMMH KOMIIOHEHTamu. B ciyuwae, ecnu
BOIHBI KOMIIOHEHT COAEPIKHUT CEPUIIMH B KOHIEHTPAIUH, NOCTATOYHOMN Ui reieoOpasoBaHus
BOJIHOTO KOMIIOHEHTA, BOJHBI KOMIIOHEHT MOXKET ObITh MEPEBEICH B JKUIKOE COCTOSIHHE IO
CMEIINBAHUS U OCTABJICH JJII TeJIMPOBAHMS TOCJIE CMELTUBAHUS. JTOrO0 MOXKHO JOCTUYDb MyTEM
nosenenuss pH BogHoro xomnonenta no pH B nuanaszone 4,0 - 5,5 mepen cmenimBaHueM, C
nocneAyomuM noseaeanem pH no ypoBHsi menee 3,9 wiam Oosiee 5,6 mociie yKa3aHHOTO
CMEILINBAHMUS.

OI[I/IH HJIM HECKOJIBKO JAPYrux KOMIIOHCHTOB, KOTOpPbI€C CMEIIMBAKOT C BOJHBIM
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KOMIIOHEHTOM B HACTOSIIIEM CIIOCO0€, MPEANOYTUTENbHO BRIOUPAIOT M3 TPYIIIbI, COCTOSIIEH 13
HAIOJHUTENEH, KpacuTenel, MoaudukaropoB pH, pacTBopureneli, moIuMepoB 1 3aryCTHTEIICH.

B cootBercTBUM ¢ Hanboiee MPEANOYTHTENBHBIM BAPHAHTOM OCYIIECTBJICHHUS CHOCO0
BKJIFOYAaeT A00aBJieHHE BOJOPACTBOPUMON COJMM KAaTHOHA MHOTOBAJIEHTHOIO METalla,
BBIOpanHOTO U3 Zn?", Cu?”, Ca?" u ux xoMOuHALHiA.

IIpumepsnr

IIpumep 1: skcTpakuus cepuLrHa

CepuunH 3KCTpParupyrT M3 KOKOHOB Bombyx mori ¢ ucnosp3oBaHMeM cCreayromen
MPOLEAYPHI:

1) KokoHBI 3aMauuBarOT B YJIBTPAUYUCTOW M AETA3UPOBAHHOW BOJE MpPHU TEMIIEpaType
OKpY>Karollled cpeapl B Te4eHUe 15 MUHYT, ¢ BCTPSAXHUBAHUEM COAEPHKUMOTO KaKIble 5 MHUHYT.
KoKOHBI OTAENAI0T OT BOJBI C TOMOLUIBIO THHIIETA.

il) IlpenBapuTeNbHO NPOMBITBIE KYCOUKM CHOBa 3aMayHMBalOT B CBEPXUYHUCTOH U
nerazupoBaHHoi Boze npu 70°C B Teuenue 30 MUHYT (IIPH BCTPSIXUBAHUH KAKIbIE S5 MUHYT).
KoKOHBI OTAENSAI0T OT BOJBI C HOMOLIBIO ITUHIIETA.

111) KOKOHBI 3aMa4YMBAIOT B STAHOJIC MPH KOMHATHOM TeMmIeparype B TeueHue 15 MuUHyT
(BcTpsixuBas Kaxble 3 MUHYThI). KOKOHBI OTAENSIOT OT 3TaHOJIA C TOMOIIBIO TUHIIETA.

Kokonsl cymar Ha ¢unbTpoBaibHOl Oymare Whatman npu Temmnepatype OKpyKaromen
cpenbl U aTMOC(HEPHOM JaBJIeHUH. BbhICYIIEHHBIE KOKOHBI UCIOJB3YIOT B KAUE€CTBE MCXOIHOTO
MaTepuasa s mpolecca SKCTPaKLUH.

H3BecTHBIE KOMWMYECTBA BOJBI BBOIAT B KOHTEHHepbl W HarpeBaoT 10 95°C (¢
UCIIOJIb30BAHMEM AaBTOKJIABA C HWJKHHM IepeMeluBaHueM). lIpeaBapuTenbHO NPOMBITHIE
KOKOHBI (OTHOIIEHHE KOKOHOB K Boze 1:30) moOaBnsitOT B BOAY U MOJYYEHHBIE TAKUM O0pa3oM
CYCII€H3UU MOABEPTat0T PA3INYHBIM PEKUMAM 3KCTPAKLIMH.

» OOpaszen 1 BbIIEp)KUBAIOT NpU MepeMelnnBaHud U HarpeBe 1o 120°C B Teyenue S5
MHUHYT.

» O0pasern 2 HKCTPArupyroT B TEX JK€ YCIOBUSAX, UCTIONB3Ys BPEeMs SKCTPakui 30 MUHYT.

» Obpazen 3 TaKKe SKCTPArHPYIOT B TE€X YK€ YCIOBUSAX, UCIONB3Yys BpeMs 3KcTpakuuu 90
MHUHYT.

B koHIe mepuona HarpeBa HarpeB OTKJIIOYAIOT W JaBJIEHHE Cpasy cOpachBarOT (3TO
MO3BOJISIET OBICTPEE OXJIAIUTD CYCIIEH3HIO).

Cepuunn otpenstor ot ¢ubpomHa uentpudyruposanuem (6000 o6/muu (4000 g) B
teueHne 30 MuHyT) U nekaHtupoBanueM. CopepikaHuE CEepellMHAa B JKCTPAKTaX COCTABIIACT
okomo 1,1% wmac.

MoJekyIApHYI0 MacCy SKCTParHpOBAaHHOIO CepHIHA U3 obpasuma 1 ompemensioT c
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nomotieo SDS-PAGE ananuza u nonydarot 3Hadenust mexxay 35 k/la u 250 k/la.

IIpumep 2: BTOpUYHasA CTPYKTypa

Bropuunyro cTpykTypy Oenka cepuumHa B odpasuax | - 3 u3 npumepa | aHaTH3UPYIOT C
UCTIOJb30BaHUEM u3MepeHuit kpyrosoro muxpousma (CD). Cranpgaptaele crnektpel CD
BTOPUYHBIX CTPYKTYp O€Nka PEerucTpUpyIOT C HCIOJIb30BAHHWEM CKAHHPOBAHHS B JIHAIAa30HE
muHBL BOJHBL 195 - 240 HM (cM. ¢ur. 1), u 3aTeM AaHHbIE MOJYHYAKOT C HCIOJIb30BAHHUEM
IPOTrPaMMHOTO obecrieueHus st oHnaliH-aHann3a «K2D3» (ecm. ¢ur. 2a = obpasen 1; ¢ur. 2b =
obpasen 2 u ¢ur. 2¢ = obpazer 3).

CépHyTBIli O€JOK COCTOMT W3 BTOPHYHBIX CTPYKTYp O-CIIHpallb, [—JIUCT, METJIN
(ocTaTkM  JMHKEpa, COENUHSIOIIME JOMEHBbl BTOPHUYHOW  CTPYKTyphl). lIporpammuoe
obecnieuerne «K2D3» ucrnonb3yer CkaHUPOBaHUE B Juama3oHe JUIMHBI BOJHBEI 200 - 240 HM.
CpenHee 3HaueHHE SJIIMNTUYHOCTH OCTAaTKa KPYyroBOIO AMXPOWU3Ma OTHOCUTCS K TMPOLEHTY
AMHUHOKHUCIIOT, KOTOPBIE BHOCSIT BKJI4J BO BTOPHYHBIE CTPYKTYpPBI (Cl-CITUpaib U —JIUCT) U HE
BKJIFOYAET OCTaTKH B OOJNAcCTH JMHKepa. MakcuMalibHas CyMMa BCEX BTOPHYHBIX CTPYKTYP
(46%) B3siTa M3 KOMIIBIOTEPHOU Mojaenu Oenka cepunmHa. CTpykTypy Oera JuCTa CepULIMHA
OLIEHUBAIOT C HCIOJb30BAHHUEM PEe3yJIbTATOB, MOJYUYEHHBIX C MCIOJIb30BAHUEM MPOTrPAMMHOIO
obecnieuerns K2D3.

Hannubie CD mnpencraBinensl B Buue cpeaHed siumunrudHoctd ocratka (MRE),

2

Bblpa)l(eHHOfI B TI'pag CM I[MOJ'II:;-I, B 3aBHUCUMOCTH OT AJIMHBI BOJIHBI, C HCIIOJB30BaHHEM

CJIEYIOLEro YPaBHEHUS:

MRW x [6]0ss
10xdxc

[O]are =

rJie pacCUMTaHHas CPeNHss SIUIMITUYHOCTb OcTaTka (rpaa cM” amonb”); MRW cpennss
Macca ocrtaTka Juisi mentugHoi cBs3u [MRW paccunrtsiBaercs kak MRW = M/N'l, rme M -
MOJIeKyIsipHast Macca nentuaHoi nenu (Da), a N - konudecTBo aMUHOKUCTOT B uenu]; [8]ops,
HaOroIaeMast SJUTMNTHYHOCTD (BBIpAKEHHAs B rpaaycax); d AmmHa OnTHYecKOro myTH (CMm); c,
koHueHnTpauus 6enka (rm'). Bee cnexktpbl CD CKOPPEKTHUPOBAaHbI C YYETOM KOHIEHTPALUHU
Oydepa, a BTopu4yHasi CTPYKTypa paccuuMTaHa ¢ UCMONb30BaHHEeM BeO-uHCTpymenta K2D3 st
anammza K2D3: Kelly et al. (2005) Biochimica et Biophysica Acta 1751: 119-39. PMID:

16027053 makeTr mporpaMMHOro odecrieueHust HEHPOHHOH CeTH.

PesynbraTe! uamepenuii CD npusenens! B Tadnuue 1.
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Tabmuna 1
Obpaszen Bpewmst Temneparypa/°C % Oeta-nmucTa
SKCTPAKLIUH/MUHYTBI
1 S5 92%
2 30 120 71%
3 90 30%

IIpumep 3: Peonorndeckue uccieaoBaHus
Peonornueckue CBOMCTBA JKCTPAKTOB CEpHUIMHA W3 NpUMepa | OmpenenstoT MyTéM
U3MEPEHUsT TUHAMUYECKOTO MOIYJISl YIIPYTOCTH U MOAYJISI MOTEPh 3TUX 3KCTpakToB (mpu 25°C).

PesynbraTe! mpuBeneHsl B Ta0HIE 2.

Tabnuua 2
Obpazen | Konuenrpamust | Temneparypa/°C | Bpems G G"
CepULIMHA skcTpakunn/mMuHyTel | (ITa) | (ITa)
1 1,1 120 5 980 | 120
1,1 30 65 7
3 1,1 90 5 1

I'mnporenu mMOJydeHBI C HCIOJIB30BAHUEM PA3IMYHBIX KOHLEHTpauui oOpasma 1 u3
npumepa 1. OnpenensiroT TMHAMHYECKHH MOZYJIb YIIPYTOCTH U MOIYJIb ITOTEPh TUApOreNeH (mpu

25°C). Pe3ynbTarhbl 5THX U3MEPEHUI PUBEISHBI B TA0IHLE 3.

Tabmuna 3
Konnentpammst cepunmHa (% | G* (Ila) G” (ITa)
Mac.)
0,9 104 11
1,3 1027 97
1,6 3156 323

IIpumep 4. Peonoruueckue UCCIeNOBaHUs B TPUCYTCTBUM HOHOB METAJLJIOB

TCunporenu, copepsxaiiue Zn’", roToBAT ¢ HCMONb30BaHHEM obpasia | u3 mpumepa 1 u
nyTéM n00aBIeHUs pa3IUIHbIX KosundecTB ZnCly.

OnpenensoT AMHAMUYECKUNW MOJYJib VIPYrOCTH U MOAYJIb TMOTEPh TUIAPOTENeH.

Pe3ynbraThl 3THX M3MEpEHH MPUBEACHBI B TabIuLe 4.

Tabnuua 4
ppm ZnCly G’ (ITa) G” (ITa)
0 114 11
8 157 16
25 253 27
50 433 45
125 849 117

IIpumep 5: Bnusinue pH
Bnusnue pH Ha nuHaMu4YecKuil MOAYJIb YIPYTOCTU THAPOTreNsl CEpULIMHA ONPENENsOT C
ucrnojbp3oBanueM ooOpasma 1 w3 mpumepa 1. pH 0,9% BomHOro pactBOopa CepUIMHA

koppekTupyroT ¢ ucnosnb3oBaHnueM HCl (monsprocts 0,1) nmm NaOH (monsprocts 0,1) s
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MOJIy4eHUs] PAaCTBOPOB € pa3iuyHbIM pH.

OnpenensitoT IUHAMUYECKUII MOAYyJb YIPYrOCTM M MOAYJIb IOTEpb THMIpOresei.

Pe3ynbraThl 3THX M3MEpPEHH MPUBEACHBI B TAOIULE S.

Tabmuna 5

pH peuentypsl G’ G”

2.5 104 19

3,5 260 31

4,5 Ocagox Ocagox

CepHULIHA CepHULIHA

6,4 126 12

7.5 149 14

9 40 4

Ob6pazosanne ruaporens npoucxonut npu pH <3,5 u pH mexay 6 - 9,5. I'uaporens He

obpasyercs B muana3zoHe pH 4 - 5,5.
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DOOPMVYIJIA U30BPETEHUA

1. Kommnosunus, Briarodaromas S5 - 100% wmac. CTpykTypupOBaHHOW BOIHOH (haswl,
npuuéM kommnosuuusa coaepxut 0,1 - 10% mac. cepuniiHa OTHOCHUTENBHO MAacChl BOABI, I
CEpULIMH XapaKTepu3yeTcs Aojieii Oera-ImucTa BO BTOPUYHOU CTpyKType Oomnee 80%.

2. Komno3uuus no 1. 1, B KOTOPO# CEpULIMH UMEET MOJIEKYJISIPHYIO MacCy B AHANa3oHe 2
- 400 x/a.

3. Komnoszuuust mo n. 1 unmu 2, cogepxkamasi 0,2 - 4% mac. cepuliiHA OTHOCUTEIBHO
MacChbl BOABL

4. Kommnosunus mo jmrodomy u3 .. 1 - 3, B KOTOPO#l CTPyKTypUpOBaHHAsi BOgHAs (a3a
umeeT pH B nuanaszone 2,0 - 4,0 unum 5,5 - 10,5.

5. Komnosunuss mo modomy u3 m.m. 1 - 4, Bxmodaromast 1 - 80% wmac. ogHOH win
HECKOJIbKMX HeBOIHBIX (a3 u 20 - 99% mac. cTpyKTypHpOBaHHOH BOAHOMN (a3l

6. Kommnosurus mo mobomy u3 m.i. 1 - 5, Bkirouaromasi mo menbieii mepe 0,08 MMoib
KaTHOHA MHOTOBAJIEHTHOTO METaJUla, NPUYEM YKA3aHHBIA KAaTHOH MHOTOBAJEHTHOIO MeETajlia
BbIOpan 13 Zn>*, Cu?*, Ca’" u ux xomMOuHaLwmil.

7. Kommosuiust o arodoMy u3 m.i. 1 - 6, B KOTOpOU CTPYKTypUpOBaHHAst BoAHas (asza
BKJIFOYAET THAPOTresb CePULIMHA.

8. Komnosumus no odomy u3 .. 1 - 7, B KOTOpOH CTPYKTypHpOBaHHAsi BoaHas daza
MpenCcTaBsieT COOON HEeMpPephIBHYIO BOAHYIO (a3zy.

9. Kommo3uius no arodoMy u3 m.i. 1 - 8, B KOTOpOU CTPyKTypupOBaHHAas BoAHas (asza
COAEPIKUT IO MeHbIei mepe 50% mac. BOABL.

10. Komnosunmst o jrobomy u3 mm. 1 - 9, Bkrovaromass mo MeHbiieir mepe 0,4%
CEepULMHA OTHOCUTEIBHO MAacCChl BOABI, 1€ YKA3AHHBINA CEPULIMH MMEET MOJIEKYJSIPHYIO MaccCy
no meHbiied mepe 10 x/la u xapakrepusyercs Aojieil Oera-iucTa BO BTOPUYHOU CTPYKType
6onee 80%.

11. Komnosunus mo modomy u3 mi. 1 - 10, npencrassomniast coOO0H KOCMETHUECKUH
NPOAYKT, BEIOPAHHBIN M3 JIOCbOHA, KpeMa, Ma3u M LeJeOHONH Ma3u, HO HEe OrpaHUYHBAOLIUICS
VMM,

12. Cnoco0 nosyueHust KOMITO3UIMH N0 JTF00oMy 13 LI 1 - 11, BKITFO9aromuii:

* IOJIy4€HHE BOJAHOIO KOMIIOHEHTA, COAEPIKALIEro CEPULIUH, XapaKTePU3YOLIUICS NOIen
Oera-nrcTa BO BTOPUYHOH cTpykType Oosee 80%; u

» cmeminBanne 100 MaccOBBIX HAaCTEH yKa3aHHOTIO BOJHOIO KOMITIOHEHTA C MO MEHbIIEH
Mepe 5 MacCOBBIMH YaCTSIMH OJHOTO WJIM HECKOJIBKUX APYTUX KOMIIOHEHTOB.

13. Crocob no m. 13, B KOTOPOM OJHMH HJIH HECKOJBKO APYTMX KOMIIOHEHTOB BBIOMPAIOT

U3 TPYNIBI, COCTOSIIEH M3 HamOJHHUTENEH, Kpacurenel, mogudukaropos pH, pactBoputeneii,
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MOJIMMEPOB U 3aryCTUTENEH.
14. Cnoco6 mo nm. 13 wim 14, Brmovaromuil no0aBjieHHE BOIOPACTBOPHUMOH COJIU

KaTHOHA MHOTOBAJIEHTHOTO MeTanna, Beiopannoro u3 Zn>*, Cu?*, Ca’" u ux xomOuHaimii.
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NU3MEHEHHAA I1O CT. 34 PCT ®OPMYVYJIA U3OBPETEHUA, ITPEUUIOXKEHHASA
3AABUTEJIEM K PACCMOTPEHUIO

1. Kommosumusi, Bikiarodaromass S5 - 100% mac. CTpyKTypHpPOBAaHHOW BOXHOW (hassbl,
npuuéM kommnosuuusa coaepxut 0,1 - 10% mac. cepuniiHa OTHOCHUTENBHO MAacChl BOABI, I
CEepULIMH XapaKTepHu3yercs Nojield OeTa-TucTa BO BTOPHYHOU CTpykType Oosiee 90%, u rme
CTPYKTypHpoOBaHHas BoaHas ¢asa umeer pH B aunanazone 0,2 — 4 wm 5,5 — 10,5.

2. Komno3uuus no m. 1, B KOTOpOH CepULIMH UMEET MOJICKYJIAPHYIO MacCy B AUAIa3oHe 2
- 400 xa.

3. Komnosunus no n. 1 umu 2, conepxkamas 0,2 - 4% mac. cepuLiiHa OTHOCUTEIIBHO
MacChbl BOABL

4. Komnozunust no mobomy m3 nm. 1 - 3, Brmouaromas 1 - 80% wmac. omHOl wnn
HECKOJIbKMX HeBOIHBIX (a3 u 20 - 99% mac. cTpyKTypHUpOBaHHOH BOAHOH (a3l

5. Komnozunus mo modomy u3 m.m. 1 - 4, Bxouaromas mo mensineid mepe 0,08 mmoub
KaTHOHA MHOTOBAJIEHTHOIO MeETajula, MPUYEM yKa3aHHBIH KaTHOH MHOTOBAJIEHTHOIO MeTajlia
BBIOpan 13 Zn>*, Cu®*, Ca?" u ux xoMOuHaImii.

6. Kommosunus o mrodomy u3 m.m. 1 - 5, B KOTOPO# CTPYKTypHpOBaHHAsi BOIHAs (asa
BKJIFOYAET THAPOTresb CePULIMHA.

7. Kommo3unus o qrodomy u3 m.m. 1 - 6, B KOTOPOH CTPYKTypHpOBaHHAs BOIHAs (asa
MpenCcTaBsieT COOON HEeMpPephIBHYIO BOAHYIO (a3zy.

8. Komnosurus no rodoMy u3 m.i. 1 - 7, B KOTOPO# CTPYKTypUpOBaHHAsI BOAHAs (a3za
COAEPIKUT IO MeHbIei mepe 50% mac. BOABL.

9. Kommnosunus mo jmodomy u3 mm. | - 8, Bkmouaromass mo Mesbined mepe 0,4%
CEepULMHA OTHOCUTEIBHO MAacCChl BOABL, T1I€ YKA3aHHBINA CEPULIMH MMEET MOJIEKYJSIPHYIO Maccy
no meHbiie mepe 10 x/la u xapakrepusyercs Aojieil OeTa-IucTa BO BTOPUYHOU CTPYKType
6omee 90%.

10. Kommnosumms mo jmobomy u3 mm. 1 - 9, nmpexacrasisomas cobol KOCMETHYECKUH
NPOAYKT, BEIOPAHHBIN M3 JIOCbOHA, KpeMa, Ma3u M LEeJIeOHOW Masu, HO He OrPaHUYHBAIOLIUICS
HUMU.

11. Cnoco0 nosyueHust KOMITO3UIMH N0 JTIF000oMy 13 L. 1 - 10, BKITFOYArOLIHii:

* IOJIy4€HHE BOAHOIO KOMIIOHEHTA, COAEPKALILEro CEPULIMH, XapaKTePU3YIOLIMICS 10Jeil
Oera-1rcTa BO BTOPUYHOH CTpyKType Oosee 90%; u

» cmeminBanne 100 MacCcOBBIX YacTeld yKa3aHHOIO BOJHOTIO KOMIIOHEHTA C IO MEHbIIEH
Mepe 5 MacCOBBIMH YaCTSIMH OJHOTO WJIM HECKOJIBKUX APYTUX KOMIIOHEHTOB.

12. Crioco6 no 1. 11, B KOTOPOM OJIMH WJIM HECKOJIBKO IPYTUX KOMIIOHEHTOB BBHIOUPAIOT

U3 TPYNIBI, COCTOSINEH M3 HANOJHHUTENEH, Kpacurenel, mogudukaropoB pH, pactBoputeneii,
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MOJIMMEPOB U 3aryCTUTENEH.
13. Crmoco6 mo n. 11 wmim 12, Bkmrowaromuii 10o0aBJIeHHE BOAOPACTBOPUMOM COJIH

KaTHOHA MHOTOBAJIEHTHOTO MeTanna, Beiopansoro u3 Zn>*, Cu?*, Ca’" u ux xomOuHaimii.
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