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€ro HWCHONB30BAaHMS Ui NPOW3BOACTBA menTHaoB. CHcTema BKIIOYaeT MO MEHBIIEH Mepe [Ba
peakTopa, KaXKAbI U3 KOTOPBIX BKIIOYAET HEKOTOpoe KonumdecTBo cmonbl g TOCIL. Peaxtopsr
pacrnonoxeHsl nocienoBarenbHo. CpescTBO ISl CHATHS 3alUThI JOOABIISIOT B IIEPBBIA PEaKTOp, a 3aTeM
[IOCJIEIOBATENBHO [TOJIAIOT BO BTOPOI M TPETHUM pEaKTOPbI, TEM CaMbIM CHUMAsl 3aLUTY € 3aIULIIEHHON N-
rpymribl. [IpoMBIBOYHEIA pacTBOP JOOABIISIOT B IIEPBBIN PEaKTOP, a 3aTEM IIEPEHOCST BO BTOPOIL, U JAHHYTO
OIIEpAIMIO MTOBTOPSIOT HECKOJIBKO pa3. [10100HbIM 00pa3oM pacTBOp CIIOKHOTO 3(Hpa, aKTHBUPOBAHHOTO
AMHHOKHUCIIOTOH, TTOCIICAOBATENbHO AOOABISIOT B MEPBHIi, BTOPOW M TPETHI PEaKTOPHI, B pe3yibTare
Yero MPOUCXOAUT CBSI3BIBAHNEC aMUHOKHCIOTHI ¢ He3amumeHHoH N-rpymmoii. [IpoMBIBOYHEI pacTBOp
J00AaBIISIOT B [IEPBBIN PEAKTOP, a 3aTeM MEPEHOCST BO BTOPOH, U IAHHYFO OTIEPAIHIO TOBTOPSIOT HECKOJIBKO
pa3 mepes cIeayoNIM IUKIIOM. Vcronp30BaHne OCIEI0BATEIHHO PACIIOIOKEHHBIX PEaKTOPOB CHIKACT
obmiee TpedyeMoe KOIHYECTBO PAcTBOPUTENA. Taroke ISl KOHTPOJS 3a XOAOM W HICHTH(UKAIMen
peaKLuii, TPOUCXOSIINX BHYTPH YaCTHI] TBEpAO(A3HON CMOJIBI HcTonb3yeTcs onnaitn-XKX-MC.
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TPH PEAKTOPA CMO.IBI B IOCJIEJOBATEJIBHOM YCTAHOBKE JIJISI
CHHTE3A IENITUAOB

OBJIACTD TEXHUKH

HacTositnee packppiTiHe OTHOCHTCS K HOBOI CUCTEME U CIIOCO0Y CHHTETHYECKOTO
NPOM3BOJCTBA MENTHIOB. bonee KOHKPETHO, HacTOosIIIee H300PETEeHNE OTHOCUTCS K YCTPOHCTBY,
B KOTOPOM IOCJIEA0BATEIbHO UCIIOJIB3YIOT NOJUMEPHBIE PEAKTOPBI B KAUeCTBE MEXaHU3Ma JJIs

CBA3BIBAHUA NENTUIOB BMECTE B paMKax TBep)_IO(baSHOFO CHHTE3a IICIITHOB.

YPOBEHb TEXHWKH

Teepnodasnsiii cunres nentunos (« TOCID») npencrapnser codoii cnocod u cucTemy,
HanOoJiee YacTo UCIOJIb3YEMbIE Il CHHTE3a MOJHUIIENTHIOB U aMHUHOKHCIIOTHBIX
nocnenosatenbHocTell. TOCII BritouaeT CBA3bIBaHNE AKTUBUPOBAHHON aMUHOKHCIIOTBI
(koTopasi OOBIMHO SIBIISIETCS KOHIIEBOM HJTH MOCJIEAHEH aMUHOKHUCIIOTOM B TIOCJIEOBATEILHOCTH)
C TBEpAOI MOIOKKOH. JlaHHAs TBepAast MOAJIOKKA OOBIMHO MPEACTABIAET COOOM TPaHyJIbl
HOJIMMEPHOH CMOJIBI, KOTOpPbIE (yHKIIMOHATM3UPOBaHb! (Hanpumep, rpynmnoi NHz). Konnesas
aMHUHOKHCIIOTa (KoTopas oObruHO nMeer NHz-konen, 3amumenHbIi nocpenctsoMm F-moc, BOC
WK IPYTOH 3aIMUTHOMN TPy IIIbl) B3AUMOAEHCTBYET CO CMOJIOH TaKUM 00pa3oMm, 4To
(byHKLMOHATM3UPOBAHHAS TPYIINA HA CMOJIE B3aUMOJIEHCTBYET C aKTHBHPOBAHHOM IPY IO
COOH koH1IEBOM aMHHOTPYIIIBI U CBsI3bIBAETCs ¢ Hell. Takum 00pa3om, KOHILEBast
AMHHOKHCIIOTa KOBAJIEHTHO MPUCOEANHEHA K CMOJIE.

3arem, Ha cneayromien cranuu, ¢ NH>-KOHIIa KOHLIEBOW aMUHOKHCIIOTHI CHUMAIOT
3aIlUTY, TeM caMbIM OTKpbIBas ee NH-rpynny nis cnenyromeii peakiiui. COOTBETCTBEHHO,
BBOJIMTCS HOBasi aMMHOKHCIIOTA. J[aHHAs HOBasi aMMHOKHUCIIOTa uMeeT cBoit NHaz-koHer,
3aIUINEeHHBIN 3aIUTHON rpynmnoi (Takoi kak Fmoc, BOC wiu npyras 3aimutHas rpymnmna).
Taxum oOpa3om, npu J0OABICHUH JaHHOW HOBOW aMHUHOKHUCIIOThI aKTUBUPOBAHHBIHN CIIOJKHBIH
3¢up HOBOH aMUHOKHCIIOTHI B3auMoneicTByeT ¢ NHz-rpymnmoii ¢ BHOBb CHSTOH 3aIqUTOR
KOHLIEBOM aMHUHOKHCIJIOTBL, TEM CAMbIM CBSI3bIBasi IaHHbIE JIB€ aMUHOKHUCIIOTEI BMecTe. Kak
TOJIbKO JTAaHHAsI HOBasi aMHHOKHCIIOTA ObLJIa MPUCOESIMHEHA, OHA TAK)KE HMEET 3aIUIIEHHY IO
rpynmny NHa, ¢ KOTOpO#i BIOCIEACTBHH MOKET OBITh CHATA 3aIUTa U KOTOPAsk MOKET
pearupoBaTh CO CIAEAYIOLIed aMUHOKUCIOTOU. [IoCpeaCTBOM BBINOJIHEHUSI JAHHOTO
MOBTOPSIFOIIET0Cs] UTEPATUBHOIO MPOLIECCa CHOBA U CHOBA MOKHO IMOCTPOUTh BCHO
AMHHOKHCIIOTHYIO MOCNIeA0BaTeNbHOCTh. Kak TONBKO BCs MOCIE10BaTEIbHOCTD
CKOHCTPYHMPOBAHA, MOCJIEIOBATEILHOCTh MOKET OBITh OTAENeHa (OTIIeIIeHa) OT CMOJIBI U

yIaJIeHa 3aIIUTa, C TIOJYYeHHEM TaKUM 00pa3oM aMUHOKHUCIOTHON CTPYKTyphl. (Cremyer
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OTMETHUTh, YTO OOKOBBIE TN Pa3IMUHbIX aMUHOKHUCIOT (R1, R2 1 T. 1.), KoTOpBIe M0OABNSIOTCS
NnoCpeaACTBOM JAaHHOI'O mponecca, MOryT 6bITb OPTOrOHAJIbHO 3allIUIICHBI TAKUMU I'PYyIIIaMU, KakK
BOC, tper-OyTwut wiu TPUTHII U T. 1., IJIs1 IPEIOTBPAIIESHUS MOSIBJICHHUS TAKUX OOKOBBIX IIeTIeH
BCJIEZICTBHE B3aUMOJIEHCTBHUS B MPOLIECCE CHHTE3a aMUHOKHCIOT. Kpome Toro, oxna mu 6onee
AMHHOKHCIIOT MOTYT UMETh «OOKOBYIO LIETIbY WJIHM APYTYIO IPYMITY KaK 9aCTh CBOEH CTPYKTYPHI,
KOTOpasi, BO3MOXKHO, TAKXKe JOJDKHA ObITh 3amuineHa. TeM He MeHee, CIIeLUaIncTaM B JaHHOM
oOmnacTu OyeT MOHATHO, KaK TaKue OOKOBbIE LIENH WM APYTUE TPYIITBI MOTYT OBITh
CKOHCTPYHPOBAHBI, 3alLHUIIEHBI U BIIOCIEICTBUH y1aJE€HbI B ITPOLIECCE CUHTE3A. )

Hecmotps Ha T0, uTo nanHbli npouecc TOCII nucnonb3yoT B KOMMEPUECKHUX LENAX U 10
CHX TIOp SIBJISIETCS CTAHAAPTOM B CHHTE3€ NENTHAOB, Y HErO €CTh HEOCTATOK, 3aKITIOYAIOIIUICS
B TOM, YTO OH SIBJIA€TCS IOPOTOCTOSALINM U Tpedyer MHoro BpemeHu. C kaxxaol nodasisieMoi
AMUHOKHCJIOTHI IOJKHA OBbITh CHATA 3aIMTA U OHA AOJKHA OBITh CBsI3aHa, YTO CJIOXKHO U
OOBIYHO TIPUBOIUT K UCTIOJIB30BAHUIO OOJBLIOTO KOJUYECTBA pacTBopuTenei. Y cyryoser
CUTYalLUIO TO, YTO MHOTHE U3 JJAHHBIX PACTBOPUTENEH HE ABIIAIOTCS SKOJOIMYECKH YUCTHIMU.

CoOTBETCTBEHHO, YCOBEPIIEHCTBOBAHUE 3AKIIIOYAIOCH Obl B OOHAPYKEHUH HOBOTO
criocoba ucnonb3osanus TOCII, koTopblii ycTpansa Ob OAMH WM OOJee U3 JaHHBIX
HEZOCTAaTKOB, OCOOEHHO MPU KOMMEPYECKOM IPOU3BOACTBE MenTunoB. Eme Gonbimmm
JOCTIDKEHUEM Oblia Obl OOJbIIAsT HKOJOTHYHOCTD TAKOW CHCTEMbBI M CHHU)KEHUE
MPpOU3BOACTBEHHBIX 3aTpar. (I)aKTI/I‘{eCKI/I, B HACTOAIIUX BapHUAHTAX OCYIIECCTBJICHUA CIICHHUAJIBHO
00ecrneYeHo YMEHbIIEHHE KOJIUYeCTBA OTXOI0B M KOJIMYECTBA UCIIONIb3YEMbIX PACTBOPUTENEH U

pearenToB. Takol coco0 U CUCTEMa PACKPBITHI B JTAHHOM JOKYMEHTE.

CYIMHOCTD M30BPETEHUA

Criocob u cucTeMa JJisi CBSI3bIBAHUS « X» aKTUBUPOBAHHOTO 3(hHpa aMUHOKHCIIOTHI C
3amuiieHHon N-rpymnmnoit (Hampumep, NH-kOHEI) aMUHOKHUCIIOTBI, KOTOpasi MPUCOETUHEHA K
cmone TOCII Kak npaBuio, cuctema Oyaer BKIFOYAaTh HAOOP pEaKTOPOB, PACTIOIOKEHHBIX
MOCJIeIOBATENBbHO. B HEKOTOPBIX BapHaHTaX OCYIIECTBIICHUS JIBa WU O0Jiee PeakTOpPOB
PacMOJIOKEeHBI IOCIENOBATEIBHO. B mpennouTuTebHOM BapuaHTe 3 win 00jiee peakTOpPOB
PacInoyIOKEeHBI TOCIEI0BATENBHO.

Kaxnapli1 peakTop COAEpKUT HEKOTOPOE KOJIUYECTBO 3alUIIEHHON N-rpynmbl,
MIPUCOEMHEHHON K CMOJIE JUIsl MENTUAHOrO CuHTe3a. JlaHHas 3aumuinenHast N-rpyrna MOxKeT
npeacTaBisiTh codoi rpymmy NH> aMUHOKHCIOTHI WITH MOKET MPENCTaBIISITE COOOH Tpymimy
NH:, HaxonsIIIyrOCs Ha CaMOM CMOJIe UJTH KOBAJIGHTHO MPUCOSIUHEHHYIO K HEH, TaKyro Kak 0e3

OrpaHUYEHUs] aMUIHBIE CMOJIBI 3u0epa M aMuaHble cMoubl PuHka. Takske MOTyT OBITh
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UCIOJIb30BaHbl APyrue TUIBI CMOJI, Takue Kak cMoubl Banra wnu cmonbsl CTC
(XJIOPTPUTUIIXIIOPUN).

IlepBas cTamus mpouecca BKIOYaeT J0OAaBIEHHE EPBOrO KOJUYECTBA PeareHTa s
CHATHS 3aLIUTHI B IEPBBIM PEaKTOp U 0OeCIeueHne KOHTAKTa JAHHOTO peareHTa ¢ 3aIlUIeHHON
N-rpynnoii. 3aTeM faHHOE MepBOE KOJUYECTBO peareHTa il CHATHUS 3aLUThl IEPEHOCST U3
NIEPBOTO PEAKTOPa BO BTOPOIl peakTop, a BTOPOE KOJIMUYECTBO peareHTa Jjisl CHATHS 3aIlUTHI - B
nepsblil peaktop. IlepBoe KonMMuecTBO peareHTa sl CHATHS 3alUThI Y AAISIOT U3 BTOPOTro
peaxTopa, a BTOpOe KOJMYECTBO peareHTa il CHATHUS 3allUThl IEPEHOCAT U3 MIEPBOT0 peakTopa
BO BTOPOI peakTop. 3aTeM JaHHOE BTOPOE KOJINYECTBO peareHTa AJisl CHATHUS 3aLIUThI YAAJSIOT
U3 BTOPOT'O PeaKkTopa.

Ilenp npuBeneHns: B KOHTAKT NIEPBOTO U BTOPOT'O PEAKTOPOB C MEPBLIM U BTOPBIM
KOJIMYECTBOM PeareHTa JJIsl CHATHS 3aLUThI 3aKJIFOUAETCS] B TOM, YTOOBI JAHHBIN peareHT st
CHSITHSI 3aLMUThI IPOPEArupoBal C 3alUIeHHONH N-Tpy ol u 1eiicTBoBai Obl, OTACIBHO UK
BMECTE, JJIs1 CHATHUSA 3aLIUThI C 3AIUILEHHON N-TpynIbl, IPUCOCIUHEHHON K CMOJIE s
HENTHIHOTO CHHTE3a KakK B IIEPBOM, TaK U BO BTOPOM peaktopax. Takum obpasom, mpu
n00aBJIeHUH NIEPBOrO U BTOPOT'O KOJIUYECTBA PEAreHTa CO CHATOMN 3amuToi N-rpymnmna Kak B
IIEPBOM, TaK M BO BTOPOM PEAKTOPE CTAHOBUTCS HE3AIIUIIEHHOH U MOXKET OBITh MPUCOEINHEHA K
apyroit aMmuHOKucote. IlepBoe Konu4ecTBO MPOMBIBHOM BOABI TOOABJISIFOT B MEPBBII PEakTop,
3aTeM MEePEHOCAT BO BTOPOH peakTop, a 3aTeM B OTXO.bI. L{MKII IPOMBIBKY MOBTOPSIIOT
HECKOJIbKO pa3. [IpoMBIBKY pacTBOpHUTENEM MOXKHO MPUMEHSTD C «3€JI€HBIMI» PACTBOPUTEISIMU
WIN PAaCTBOPHUTEISIMH, Oosiee Oe3BpeTHbIMU AJIsl OKPYKAKOIIEH Cpelibl, KOTOPbIe OOBIYHO
ucnonp3ytoT ¢ TOCII. Takue «3eneHbie» pacTBOPUTEIH sl IPOMBIBKH BKJIFOUAIOT
auneronutpui (ACN), sTunanerart, uzonpornuianerar, 2-MetHF (2-merunrerparunpodypan) u
CPME (LMKJIONEHTUIMETHIIOBBIN 3(Up) WM CMecH pacTBopuTesei, Takue kak NBP/THF 2/1
00./00., KOTOpbIe MPOWLIFOCTPUPOBAHBI B TAHHOM JOKYMeHTe. X UMHUYECKHE PEaKI[UH TaKKe
moryT npoucxoauts B ACN, ACN/DMSO wiu H-Oy THIMTHPPOTUIUHOHE, KOTOPhIE TAKMKe
SIBIIAIOTCS «3€JIEHBIMIY PACTBOPUTENSIMU.

Co0TBETCTBEHHO, NEPBOE KOJIMUECTBO aMUHOKUCIIOTHI « X» U MEPBOE KOJIUYECTBO
pacTBOpuUTENs TOOABISIFOT B MEPBBII PEAKTOP, a 3aTE€M Uepe3 ONPEACIICHHOE BPEMsI IEPEHOCAT U3
NEPBOT0O PeakTopa Bo BTOPOil peakTop. CienyeT OTMETUTb, YTO KOJIUYECTBA aMUHOKHCIIOTHI
«X», nobaBsieMbIe B peaKTOPbI, (PaKTHUECKH MPEACTABISIOT COOON «aKTUBUPOBAHHBIE CIIOKHBIE
3pUpPb» AMHHOKHUCIIOTHI X, KOTOPbIe 000€TYar0T TAKMM 00pa30M peakLuio coueTaHus. Tem He
MeHee, JIUIsI KPaTKOCTH B TAHHOM JIOKYMEHTE 3TO MOXKET Ha3bIBATHCS MPOCTO A00ABIECHHEM
«KOJIMUECTBA AMHHOKHCIIOTBI X» B PEAKTOP, HO CIELHAIIICTAaM B JaHHOW o0nacTu Oyaer

MOHSTHO, YTO 3TO aKTUBHPOBAHHBIN CIIOKHBIN 3(pup. B KauecTBe aNbTepHATHBEL, B PEAKTOP
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MOYKHO 100aBUTh HEAKTHBHPOBAHHYIO AMHHOKHUCIIOTY, a 3aTeM N00aBUTh aKTUBUPYIOIIUH
PacTBOp IJIsl PEaKLMH U IIPEBPALICHNS aMIHOKHCIIOTHI B aKTUBUPOBAHHBIN CIIOXKHBIN 3¢up. 10
TaKXKe MMONNAAAET IO/ ONpeneeHne N00aBIeHNs K cMoJie 3pHpa, AKTUBUPOBAHHOTO
AMUHOKHCJIOTOU B KOHTEKCTE JAHHOTO JOKYMEHTA.

B niepBbIit peakTop 100aBIAIOT BTOPOE KOJINYECTBO aMUHOKHCIIOTHI « X» U BTOPOE
KOJINYECTBO pacTBOopuTeNs. [lepBoe 1 BTOpoe KONINYEeCTBA AKTHBHPOBAHHOTO CIOXKHOTO 3(upa
AMHMHOKHUCIIOTHI « X» MO0 MO OTAENBHOCTH, THOO BMECTE CBS3bIBAIOT AaMUHOKUCIIOTY «X» €
He3aluIneHHo! N-rpynmoii B mepBoM peakTope. (AKTHBUPOBAHHBIN CIIOKHBIN 3¢(up
AMMHOKHUCIIOTBI « X» MOXET MPECTABIATh COOO0H MO0y aMUHOKHUCIIOTY, BKIIFOYAs
(byHKIMOHATN3UPOBAHHBIE, 1€PUBATU3UPOBAHHBIE I CHHTETHYECKHE aMUHOKHCIIOTHI,
KOTOpBIE HEOOXOAUMO N00aBUTH B 11eTh). (B KOHTEKCTEe HACTOSIIEro OMUCAHUS UHOTAA
YIIOMHMHAETCS], YTO AaMHHOKHCIIOTa « X» CBsi3aHa, OJHAKO CHELMAINCTaM B JaHHOW 00J1acTh
OyleT MOHATHO, YTO UMEHHO aKTHBUPOBAHHBIN CJIOXKHBIN 3(hup Yale BCero UCIONB3YIOT IS
obnerdeHus peakuum).

ITepBo€ KOIMUECTBO AMMHOKUCIIOTHI « X» U NEPBOE KOIMUYECTBO PACTBOPUTENS Y IAJSIOT
U3 BTOPOT'O PEaKTOpa, a BTOPOE KOIMYECTBO AMUHOKHUCIIOTHI «X» U BTOPOE KOJIUYECTBO
PacTBOPUTEJIS IEPEHOCST U3 MEPBOT0 PEAKTOPa BO BTOPOH peakTop. 3aTeM U3 BTOPOro PeakTopa
YAAISAIOT BTOPOE KOJNYECTBO aMUHOKHCIJIOTHI «X» M BTOPOE KOIU4YECTBO pacTBopurens. [lepsoe
U BTOPOE KOJIMYECTBA AMHHOKHUCIIOTHI « X», JINOO MO OTAEIBbHOCTH, JIUOO BMECTE, CBSI3BIBAIOT
AMUHOKHUCIIOTY «X» ¢ He3alluleHHOW N-rpynmoi Bo BTopoM peaktope. IlepBoe konnuecTBo
PacTBOPUTEJIS IJIsl MPOMBIBKH TOOABJISIIOT B TIEPBBINA PEAKTOP, 3aTEM MEPEHOCSAT BO BTOPOH
PEaxKTop, a 3aTeM B OTXOAbIL. LlMKJI MPOMBIBKH paCTBOPUTEIEM NOBTOPSIOT HECKOJIBKO Pas.
BTopoe xonuuecTBo pacTBOPUTENS AJis1 MPOMBIBKM MOXKET HAXOAUTHCS B IEPBOM PEAKTOPE
OIHOBPEMEHHO C NEPBBIM KOJNYECTBOM IIPOMBIBOYHOTO PACTBOPUTEINSI BO BTOPOM PEAKTOpE, U
Tak nanee. Takum 0Opa3oM, Mociie BBIMOJHEHHS JAHHBIX [IAar0OB AMUHOKHUCIIOTA « X» Oyaer
NPUCOEIMHEHA K He3aIUINEeHHOH N-rpye, TeM caMbIM A00aBJIsis aMHHOKUCIIOTY «X» K LIETIH.
Koneuno, xak u B apyrux cucremMax T@CII, aMmuHokuCI0Ta «X» COAEPIKUT 3aILUIIEHHYIO
rpymnmy NH 2, i, Takum 00pa3om, BBILIEONHCAHHBIN MPOIIECC MOXKHO TIOBTOPHUTH (HAapUMep,
CHsATHE 3a1uThI ¢ rpynnsl NH 2 1 npucoenuHenne k Heli HOBOM aMUHOKHCIIOTBI, TOCPEACTBOM
ONMCAHHOTO BbIlIE criocoba). Takum 0Opa3oM, MOBTOPSIst JAHHBIHN MPOLECC, MOYKHO
CKOHCTPYHPOBATh HEOOXOIUMYI0 aMUHOKHCIIOTHYIO TOCJIE0BATENbHOCTD W/miy nientun. [locie
3aBEPIICHUs] CHHTE3a CKOHCTPYHUPOBAHHAS aMUHOKHCIIOTA MOJKET OBbITh BHICBOOOXKIIEHA
(oTHenena) U3 CMOJIBI KaK B TIEPBOM PEAKTOPE, TAK H BO BTOPOM PEAKTOPE.

HecmoTpst Ha TO, UTO B yKa3aHHOM BBIIIE CITOCOOE UCTIONB3YIOT ABA MOCIIEOBATENBHO

COEIMHEHHBIX PEAKTOPa, KAKIBIN C IMoia4ell CMOJIBL, MOTYT OBITh pa3paboTaHbl IPyTHe



10

15

20

25

30

35

5
BaPHUAHTbI OCYILLECTBJIEHUs], B KOTOPBIX TPETUH PEaKTOp, TAKXKe COAepKAIIUN HEKOTOpPOe
KOJIMYECTBO CMOJIBIL, BKJIFOUAIOT MOCJIE0BATENbHO C NEPBBIMU ABYMs peakTopamu. B nanHom
BapHaHTEe OCYLIECTBIEHUS CTaUsl CHATHS 3aLIUTHI TAK)KE AOJDKHA IPOUCXOAUTH B TPETHEM
peakrope. Takum oOpazom, Mocie yAaJeHusl IEPBOro KOJMYECTBA PEAreHTa JIJIsl CHATHS 3alUThI
U3 BTOPOT'O peaKTopa ero 100aBIsIOT B TPETUH peakTop. JlaHHOE epBOe KOIMYECTBO peareHTa
CO CHSITOM 3aIUTON yAAJISIFOT U3 TPEThErO PEaKTopa, a 3aTeM B TPETUH peaKkTop NOOABIISIOT
BTOpPO€ KOJIMUECTBO CPEACTBA CO CHSTOH 3aLMTOMN NOCIE €ro yAaJeHHsl U3 BTOPOro peakTopa.
ITomoOHBIM 00pa30M TpeThe KOMUYECTBO peareHTa Al CHATHS 3aIUThI Oy Ay T 100ABIATDH B
NepPBbII peakTop, NepeMelaTh BO BTOPOI peakTop, a 3aTeM NepeMellaTh B TPETUH PeaKkTop.
Hasnauenue nepBoro, BTOPOro U TPEThEro KOJIMYECTBA PEAreHTa AJisd CHATHUS 3aLIUThL, 110
OTAENbHOCTH WJIK BMECTE, COCTOUT B CHATHUM 3aLUTHI C 3aLIUILEHHON N-rpymibl,
NPUCOETMHEHHOHN K CMOJIe AJIsl CHHTEe3a MEeNTHAOB B TpeThbeM peaktope. [TonoOHbIM 0Opazom
NepBOE KOJIMYECTBO AMUHOKHUCIIOTBI «X» U MEPBOE KOJUYECTBO PACTBOPUTEIS [JIs1 TPETHETO
peakTopa OynyT noOaBiI€HBI B TPETUI PEAKTOP MOCIE HX YAAICHHUS U3 BTOPOTO PEaKTopa.
ITono6HbIM 00pa30oM BTOpOE KOJIMYECTBO AMUHOKHUCIIOTHI « X» U BTOPOE KOJIMYECTBO
PacTBOPUTENS ISl TPETEro peakTopa OyayT A0OaBIATh B TPETUI PEAKTOp MOCIIE ero yAaIeHUs]
U3 BTOPOro peakTopa. TpeTbe KONM4ecTBO aMUHOKHUCIIOTBI «X» U TPEThE KOJUYECTBO
PacTBOPUTEIS OCJIEIOBATENBHO LIUPKYJIUPYIOT Yepe3 MePBbIl, BTOPON U TPETHUI pEaKTOPBL.
ITepBoe, BTOpO€E U TPEThE KOJUUECTBA AMUHOKHUCIIOTHI « X» MO OTHEIBHOCTHU HJIK BMECTE
CBSI3BIBAIOT AMUHOKHCJIOTY «X» C HE3aLIUIIeHHOU rpynnoi N B TpeTbeM peakTope. 3arem
BBIMOJTHSIFOT CTAAMIO MTPOMBIBKH, KaK OMMMUCAHO BhIIe. Takum 00pa3oM, aMMHOKHCIIOTHAS
MOCJIEIOBATENIbHOCTb MOXKET OBITH IOCTPOEHA BO BCEX TPEX PEAKTOPAX UTEPATHBHO
(mocpencTBOM MOBTOPEHUS TAHHBIX MJIH MOJOOHBIX CTaaUH JIJIsl KAKAOH aMUHOKHCIIOTBI), a
3aTeM BBICBOOOKAECHA U3 CMOJI B KAXKJIOM U3 TPEX PEAKTOPOB.

Taxkum 00pa3oM, B HACTOSIIMX BAPUAHTAX OCYIIECTBICHUS NMPEACTABICHbI Pa3JINYHbIE
PEaKTOPBI, PACHIOJIOKEHHBIE MTOCIEOBATEIBHO, U UTO PEareHThl Oy Iy T JOOABISATHCS B MEPBbII
peaxTop, a 3aTeM BIIOCIECTBUH U MOCJIEA0BATEIbHO NIEPEMELIAThCs] BO BTOPOI peakTop, 3aTeM
B TPETUI peakTop U T. 1. [Ipu nocaeaoBaTeIbHOM PaCHONIOKEHUHN TAKUX PEAKTOPOB KaXKIbIi
PEaKTOpP MOXKET COAEPKATh KOJIMYECTBO CMOJIBL, KoTopoe OyayT npumenstb B TOCII, koTopblii
OyeT UCIONb30BaThCS JJIsI TOCTPOSHHSI IENTUAHOHN IOCIE0BATEIbHOCTH. TeM He MeHee, MpH
TAKOM PACIIOJIOKEHUH PEAKTOPOB NOTPEOYETCsI MEHbIIIee KOJTUIECTBO PACTBOPUTEIS
(mpombiBouHOTO MaTepuana). [TonoOHpIM 00pa3oM MOKET MOTPeOOBATHCSI MEHBLIEE KOJUMIECTBO
CBSI3YIOILETrO PeareHTa, YTo MPHUBEIET K MEHbIIEMY KOJIMYECTBY OTXONOB U Ooee

3¢ (HEeKTUBHOMY U SKOJIOTHYECKH O€30MacHOMY MPOLIECCY.
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KPATKOE OITMCAHUWE TPAOHUYECKHX MATEPHUAJIOB

ITpu3HAKK U IPEeUMYIIeCTBA HACTOSAIIETO N300PETeHNsI CTaHYT 0OJIee OUEBUAHBIMHE IJIsI
CIIELIUAIMCTOB B TAHHOM 00JIACTH NP PACCMOTPEHHH CJIEAYIOLIETO MOAPOOHOT0 ONHICAHUS B
COYETAaHNH C COMPOBOIUTENLHBIMU (PUTYPAMHL.

®@ur. 1 npeacrasisier cOO0I CXeMaTHUECKHI BUJ CHCTEMBI B CITOCO0A CBSI3bIBAHUS
AMUHOKMCJIOTHI «X» € 3alIUILEHHON N-rpynnon, NpUCOeAMHEHHON K CMOJIE JUTsl NENTUAHOTO
CHUHTE3a, UCIIOJIb3yEMOM B HACTOSALLEM JJOKYMEHTE,

®@wur. 2 npeacTaBsieT COO0I CXeMaTHUECKHI BUJ CHCTEMBbI B CITOCO0a CBSI3bIBAHUS
AMUHOKMCJIOTHI «X» € 3aIlIUILEHHON N-rpynnou, NpUCOeAMHEHHON K CMOJIE [Tl IENTUAHOTO
CHUHTE3a, UCIIOJIb3yEMOM B HACTOSALLEM JJOKYMEHTE;

®ur. 3 npeacrasisieT cOO0I CXeMaTHUECKHI BUJ CHCTEMBbI B CITOCO0a CBSI3bIBAHUS
AMHHOKHCIIOTBI «X» C 3allULIeHHON N-rpynnoi, NpucOeAMHEHHON K CMOJIe ISl IENTHIHOTO
CHHTE3a, UCIIOJIb3Y€E€MOM B HACTOSIILEM AOKYMEHTE,

®ur. 4 npencrasiser cOOON CXEMAaTHYECKHH BHJ CUCTEMBI U criocoba oHnmaiH-KXMC,
HCIOJIb3YE€MBIX C CUCTEMOI, MOKa3aHHON Ha Dur. 3;

®ur. 5 npencrasiser coOOH BHJ B IEPCHEKTUBE TPEX MOCIEAOBATEIBHO COSAMHEHHbIX
PEaKTOPOB, UCIOJIb3YEMBIX B HACTOSIIMX BAPHAHTAX OCYLLECTBICHHUS,

Ha ®wur. 6 nokaszan nentuz, KOTOPbIA MOXKET ObITh MOJIyYeH ¢ UCTIOIb30BAHUEM
BaPUAHTOB OCYIIECTBIICHHS HACTOSIIErO H300PETEHHSI; & TAKKE

Ha ®ur. 7 nokasan nentua, KOTOPbIH MOKHO MOJYYUTh C UCIIOJIb30BAHUEM BAPUAHTOB

OCYIICCTBJICHHUSA MO HACTOALIEMY I/1306peTeHI/IIO.

HOAPOBHOE OIMMCAHUWE M30BPETEHUA

B nensx comeicTBUs MOHMMAHUIO TPUHIIMIIOB TAHHOTO H300peTeH s Oy Ay T CeaHbl
CCBUIKM Ha BAPUAHTBI OCYIIECTBIICHHUS] HACTOSLIETO U300PETEHNS, MPOUILTFOCTPUPOBAHHBIE HA
rpaduuecKux MaTepuanax, a sl UX OMHUCAHUs OyAyT MPUMEHSATHCS KOHKPETHBIE
dopmynmnpoBkn. Tem He MeHee, ClieyeT MOHNMATh, YTO TAKUM 00pa3oM He MPeayCMOTPEHO

orpaHudeHue 00beMa HaCTOSIIEero H300pETEHUsI.

Ob6parumcs teneps k @ur. 1, cxematnueckomy Buay cuctemsl 100 1iist CBSI3bIBAHUS
AMUHOKMCJIOTHI «X» € 3alMMINEeHHON N-rpynmnoii, KoTopast IpUCOEIUHEHA K CMOJIE Il CUHTEe3a
nentuaos. B cucreme 100 peanu3oBaH ONMCAaHHBIN B JAHHOM JOKYMEHTE MPOLIECC U OHA
npexacrasisier cobort Mmoauduuuposannyto cucremy TOCIL, nmpenqHa3HAuYEHHYIO IS IOy YEeHUS
NENTHUAOB W/IIIM aMUHOKHCIIOTHBIX rocnenoBarenbHocTeid. Cucrema 100 BKIFOUAET 110

MEHBIIEH Mepe 1Ba PeakTopa, KOTOpble 0003HaYEHBI KaK NepBblid peaktop 106 1 BTOpOit
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peaktop 108. lannsie peakTopsl 106, 108 pacnosioxkeHsl nociaeaoBaTeNbHO. MOXKHO
UCTIONB30BaTh Ooiee AByX peakTopoB. PakTudecku B cucreme 100, moka3zaHHOM Ha Qwur. 1,
Tpetuii peakTop 112 Takke pacrosokeH MociIenoBaTeNbHO. MOXKHO TaKKe HCIIONb30BaTh OoJiee
TPEX PEaKTOPOB.

Kaxxaplii U3 peakTopoB COAEPKUT KONU4ecTBO cModbl 116. Cmona BkiIro4aer
3amuuiernyo N-rpynmy 120 (Takyro kak 3amuinennas rpynmna NH > ). B HekoTopbIx BapraHTax
OCYULIECTBJICHUS JaHHAas 3alUTHAs TPy, UCIOIb3yeMast AJIsl 3alUIeHHOU N-Irpybl,
npenctasisier codoit rpynmny Fmoc. Cnennanmuctst B oonactu TOCII oueHsT THITBI CMOJI,
KOTOPBIE MOKHO MCTIOJIB30BATh B KaUeCTBE CMOJIBI 116, BKJIFOUast aMUIHYIO CMOJTy 3ulepa u
amunnyro cmoiny Punka. B pamkax nponecca TOCII 3amuinennas N-rpyrma 10bkHa ObITh
«He3aLUIIEHa» 1711 oOecneueHus €€ BO3SMOXKHOCTH PearupoBaTh C aMUHOKHUCIIOTON (M, TAKUM
o0pazom, AefcTBOBATh Il MOCTPOEHMS MTOCIE0BATEIbHOCTH NENTHA/aMUHOKHICIO0Ta). Takum
00pa3om, MPOUCXOAUT MPOLECC CHATHS 3alUThI. JITaHHOE CHATHE 3aLUThI TPOUCXOIUT
NOCPeACTBOM 0OABJICHHUS IEPBOTO KOJMYECTBA peareHTa s CHATHS 3amuthl 126. ([lanHoe
NepBOE KOJIMYECTBO peareHTa 126 1Jis CHIATHS 3alIUThl rpadUuecKy MPEACTaBICHO CTPeKoii). B
HEKOTOPbIX BAPUAHTAX OCYLUECTBIIECHUs PEAreHT Ul CHATUS 3aLUThl MOXKET NPECTaBISATh
co00i MUIepHUarH, HO TAK)Ke MOTYT HCIIOJIb30BATHCS APYTHE MATEPUAIIbl/PEareHThI.

IlepBoe xonuuecTBO peareHTa 126 nis CHATHA 3aIIUThI MOXKHO NEpEMeEIaTh U OCTABUTh
TUTs1 B3aMMOJIENCTBHUS € 3amuiieHHon N-rpynnoit 120 na cmone 116 B nepsom peaktope 106 B
TE€YeHHe OMNpeesIeHHOro nepuona Bpemenu. (CrenuanucraM B JaHHON 00nacTu OyaeT MOHSTHO,
KaK OMpPEeNeUTh TOYHbIE Pa3BEPTKU BPEMEHH, HEOOXOAUMOE B HACTOSIIEM H300peTeHUN). 3aTeM
NEPBOE KOJIMYECTBO peareHTa 126 aJist CHATHS 3aLIUThl yAAISIOT U3 nepBoro peakropa 106 u
NepeHoCsT BO BTOpoi peakTop 108 (kak mokasaHo crpenkoii 128). JlaHHOe epBOe KOIMYECTBO
peareHTta 126 s CHATHUSA 3alUTHI MOKHO NIEPEMEIIATh U OCTABUTD JIJIsl B3AMMOJEHUCTBHUS C
samuineHHon N-rpynnoit 120 va cmone 116 Bo BTopom peakrope 108 B TeueHHE HEKOTOPOTO
nepuoza BpeMeHH. B To ke Bpemsi B epBbIii peakTop 106 100aBISIFOT BTOPOE KOJIMYECTBO
pearenTta 130 a1 CHATHUSA 3aIUUTHL, U €My AArOT BO3MOKHOCTb IPOPEArnpoBaTh aHAJOTUYHBIM
obpazom.

Kak Tonbko TaHHBIE peakIuy 3aBePIIeHbI (MU, APYTUMH CJIOBAMH, UCTEKJIO OTBEIEHHOE
BpEMsi), IEPBOE KOJMUECTBO PEAreHTa JUIsl CHATHS 3aIUThl 126 yOansioT U3 BTOPOTO PeakTopa
108 u mepenocsT B Tpetuii peakrop 112 (kak mokazaHo crpenkoit 136). AHaJorndHbBIM 00pa3zoM
BTOPOE KOJIN4eCTBO peareHTa 130 muis CHATHA 3aIUUTHI yIAISAIOT U3 EepBOro peakropa 106 u
nepeHocsT BO BTopoi peakTop 108 (kak mokasaHo crpenkoii 140). 3aTtem B nepsbiii peaktop 106
TIO00aBISIOT TPEThE KOIMYECTBO PeareHTa A CHATHA 3auThl 134. B yka3aHHOE BpeMsl peakiiuu

B niepBoM peakTtope 106, BTopoMm peaktope 108 u Tperbem peakTope 112 npogokarores.



10

15

20

25

30

35

8

Ilocne 3aBepiIeHUs JAHHBIX PeakLniil B mepBoM peaktope 106, Bropom peakrope 108 u
TpeTbeM peakTope 112 (wm, IpyruMu CloBaMy, 1O HCTEYEHUH OTBEIEHHOTO BPEMEHH) MEPBOe
KOJIMYECTBO PEareHTa sl CHATUSA 3aluThl 126 ynaisroT u3 Tperbero peakropa 112. Bropoe
KOJIM4eCTBO peareHTa 130 s CHATUA 3a1MUThI yAAISI0T U3 BTOporo peakropa 108 u nepenocsr
B Tperuii peakrop 112 (kak mokaszaHo crpenkoii 144). Tperpe konuuecTBo pearenTa 134 niist
CHATHS 3alIUThI MOKHO YJAINTh U3 MepBoro peakropa 106 u nobaButk Bo BTopoii peakrop 108
(kak mokasaHo cTpenkoi 146).

B HEKOTOpBIX BapUaHTax OCYLIECTBICHUS] AAHHOE IEPBOE KOJINUYECTBO peareHTa 126 s
CHATHS 3aINUTHI, KOTOPOE OBLIO yIaeHO U3 TPeThero peakropa 112, MoxkeT ObITh OTIIPABJIEHO B
JOTIOJTHUTENBHBIN PeakTop (€Cau BApHaHT OCYLIECTBIEHHS BKIIFOYAET JONOTHUTEIbHbINA
peakTop). B mpyrux BapranTax OCyIIECTBJICHHS JaHHOE MEPBOE KOJIMUYECTBO peareHTa 126 s
CHATHUS 3aIIUTHI COOMPAIOT U OTIPABJISAIOT B OTXOABL JTO TAKXKe MPOU30HIET CO BTOPBIM U
TPETBUM KOJMYECTBAMHU PEAareHTOB A CHATUSA 3amuThl 130, 134 nocne ux npoxokaeHus uepes
TpeTuil peakrop 112. B npyrux BapuaHtax OCylIECTBJIEHUs, BKIIOYAsl BAPUAHT, IOKA3aHHbIN Ha
@ur. 1, naHHOE NepBOe KOJIMYECTBO peareHTa /i CHATHA 3auThl 126 (a 3aTeM BTOpOH U
TPETHi peareHThbl Ayisl cHATHA 3amuThl 130, 134) MOXKHO BO3BpaTUTh B IepBblil peakTop 106 (kax
HIOKA3aHO CTpeKoi 148), Tak 4TO JONOJIHUTEbHBIE UTEPALIH CHATHUS 3aLIUThI MOXKHO
BBINOJIHATH 110 HeoOxoaumocTH. (Crnenyer oOpaTuTh BHUMAHUE, YTO €CIIH PEAreHThI I CHATUS
3aIUTHI BO3BPAINAIOT B MEPBBIH pEaKTOpP, JaHHBIH Mporecc OyaeT OoblIe MOX0XK Ha
MIEPUOIUUECKYIO PEAKIUIO 1, BEPOSITHO, OyaeT MeHee 3G (PEeKTUBHBIM).

Tperbe konuvecTBO peareHta 134 Oyzaer ynaneHo u3 nepBoro peakropa 106 u
nepeHeceHo BO BTopoii peakTop 108. 3arem naHHOE KONMMUYeCTBO peareHTa 134 mpoxoauT uepes
BTOpOH peaktop 108 u Tperuii peakTop 112, kak OMMCAHO B JAHHOM AOKyMEHTE. (XOTS CTpeIKa
IUIsl TPETBErO KOJIMYeCTBa peare’ta 134, HanpasiasieMoro u3 Broporo peakropa 108 B Tpetuit
peakrop 112, He moka3aHa).

Crnenmanmicram B JaHHOH obsacTu OyAeT MOHATHO, YTO N0 Mepe HEOOXOAMMOCTH MOKHO
BHOCHUTB ITONPABKH HA MIPOKAYKY MEPBOro, BTOPOIO WM TPETHErO KOJNYECTBA PEAreHTOB 1JIs
casaTus 3amuThl 126, 130, 134 ¢ mogaep:kannem obbeMa peareHTa B KaXI0M KOJH4YeCTBe (U B
KaXXJIOM PEaKTOpPEe) OMHOPOIHBIM WIJIA TIOYTH OJHOPOIHBIM.

Kaxk OGyner o4eBHIHO crielUaIiNCcTaM B JaHHOW 00J1acTH, HA3HAYECHHE peareHToB 126,
130, 134 nnst CHATHUSA 3aIUUTBL, KOTOpPbIe JOOABISIOT B IEPBBII, BTOPOH U TpeTHii peakTopsl 106,
108, 112, mubo 1o OTaeapbHOCTH, JIMOO BMECTE, 3aKIFOYAETCS B padOTe IJIsl CHATHS 3aIUTHI C
samuieHHon N-rpynnsl 120, npukpenyieHHON K cMoJiaM JIsl enTUAHOro cuHres3a 116. Takum
00pazom, MmocIenoBaTeIbHO CHUMAs 3aIIUTY ¢ N-IPYTIIbI ¢ UCTIONIBb30BAHHUEM KOJINYECTBA

pe€areHra, npoxXoaamero NUKINICCKU MMOCICAOBATEIIBHO, KaK OMMMCAHO B HACTOALIEM JOKYMEHTE,
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N-rpyrmma MokeT ObITh TOTOBA K PEAKLIUU CBSI3bIBAHUS, KOTOpas OyieT nefcTBOBaTh AJIs

CBsI3bIBaHUSI N-TPYTITBI C APYTOH aMHHOKUCIIOTOH (Kak Oyzer Oojee mogpoOHO ONMHUCAHO HUXKE).

ITpu HeoOXOMMMOCTH, MOCTE CHATHS 3aIUThl N-rpyTra, mprucoeInHeHHast K cMode 116,
MOXET OBITh IIPOMBITa» pacTBopuTeseM, TakuM kak DMF. Taxke MOKHO UCTIONB30BaTh
apyrue pactsoputeny, kmouas NBP (N-Oyrunmupponuannon), NMP (N-metwn-2-
nupponuaoH), DMSO, anerate! u npocteie 3¢ upsl, Takue kak MeTHF
(MeTunrerparunpodypan), Ui cmecu pactsoputenei, Takue kak NBP/THF 2/1 06./06.,
KOTOPBIN MPOUJUTFOCTPUPOBAH B JAHHOM AOKYMeHTe. Takasi IpOMBIBKA MOKET MIPOUCXOAUTD
TAKUM >Ke 00pa3oM, KaK yKa3aHO BbIIIE B OTHOIICHUU PEareHTOB sl CHATHUS 3auuthl 126, 130,
134. Ipyrumu cioBaMH, IIEpBOE KOJIMYECTBO PACTBOPUTENIS AJIsl IPOMBIBKH MOXKHO TOOABJIATD B
nepsblid peakTop 106, a 3aTeM MOCIEA0BATENBHO NMPOIY CKaTh Y€pe3 BTOPOH U TPETUN PEAKTOPbI
108, 112. AHanoru4HO, BTOPOE U TPEThE KOJUYECTBO MPOMBIBOUYHOI'O PACTBOPUTEIISE MOXKHO
TaKKe MPOIycKaTh Yepe3 peaktoprl 106, 108 u 112. JlanHas ctaaus NPOMBIBKA MOXKET OBITH
HOBTOPSIIOLIENCS, TAK YTO MOKET ObITh 5, 8 i 10 pa3iu4HbIX LUKJIOB IPOMBIBKH (JIMOO C TEM
K€ KOJIMYECTBOM PaCTBOPUTEs, THO0 ¢ 10OABIEHNEM HOBBIX KOJINYECTB PACTBOPHUTEIS B
nepBbIil peakTop Kaxabli pas). (HecMoTps Ha TO, YTO B JAHHOM TOKYMEHTE MOAPOOHO He
OITHCAHO, CTaANs IPOMBIBKY MOXKET OBITh BAXKHOW M €€ MOKHO BBIIIOJHATD ITOCTIE KAXKIOH
CTaIUH CHSTHSI 3aLUTHI U CBSI3bIBAHMS). AHAJOTMYHBIM 00Pa30M MOYKHO TaKKe UCTIOIb30BATh
KOPPEKIIHIO Hacoca It oOecnieueH s MpHOIM3UTEIbHON OTHOPOTHOCTH KaJKAOTO KOJUYECTBA
MPOMBIBOYHOTO PACTBOPUTEIIS, JOOABIIIEMOTO B PEAKTOPHI.

Ccpunasich Ha @ur. 2, Tenepb OyIeT ONMCAHO CBSI3bIBAHHE AMHHOKHUCIIOTHI C
ucnosnb3oBaHueM cucreMbl 100. C kaxmoi u3 cmona 116 cHuManu 3ammTy, Kak yKa3aHo Beiie (U
HeoO0s13aTebHO poMbIBain). COOTBETCTBEHHO, MOKA3aHO, 4TO CMOJIbI 116 comepakar
HezamuieHHyo N-rpynmny 120a (Ho He 3amumennyro N-rpymmny 120, kak nmoka3aHo Ha ®wur. 1).

B nepsbiii peaktop 106 10o0aBISIOT MEPBOE KOTMYECTBO aMUHOKHUCIOTHI «X» 150. 310
npencTaniieHo rpadgudecku Ha Our. 2 cTpenkoil. B BapuaHTe OCyIIeCTBISHUs, TOKA3aHHOM Ha
@ur. 2, nepBoe KOJUYECTBO AMUHOKHUCIIOTHI « X» 150 npenBapuTenbHO CMEIINBAIY C TEPBBIM
KOJIM4E€CTBOM PACTBOpUTENA 152, a Takke ¢ NEPBBIM KOJIMYECTBOM APYTIUX peareHTos 154.
bonee KOHKpPETHO, NEPBOE KOJIUYECTBO AMUHOKUCIOTEI «X» 150 cMemuBanu ¢ Apyrumu
pearentamu 154 u pactBoputenem 152 nepen ero noOasieHueM B nepBblid peaktop 106. B
APYTUX BapUaHTax OCYIIECTBIICHHS MEPBbIA pacTBopuTensb 152 w/wnum npyrue peareHts! 154
TaKXKe€ MOJKHO AOOABIIATH IMOCIIEAOBATENIbHO W/HIIM OJJHOBPEMEHHO B IIepBbIid peakrop 106 B
JOTIOJIHEHUE K NTEPBOMY KOJIMYECTBY aMUHOKHUCIOTHI «X» 150. B HEKOTOpBIX BapuaHTax

OCYIIEeCTBJICHHSI TIEPBOE KOJIMYECTBO pacTBoputesi 152 moskeT npencrasisate coboii DMF. B



10

15

20

25

30

35

10
HEKOTOPBIX BAPHAHTAX OCYIIECTBIICHUS IpyTrue peareHTrl 154 mpencrasisiroT coboit cpencTaa,
KOTOPBIE AKTHUBHPYIOT» aMUHOKHCIOTY «X» 150 w/mnm nHezammmennyro N-rpymmy 120a u/unm
00JIer4ar0T peakIio CBsI3bIBaHUs. TakuM 00pa3oM, B HEKOTOPBIX BAPHAHTAX OCYIIECTBIICHUS
apyrumu pearearamu 154 moryT OpiTh DIC 1 Oxyma.

Cpazy nocie nobapneHus1 aMUHOKHCIOTHI « X» 150 (1 mepBOro konu4yecTna
pactBopuTens 152 u npyrux peareHToB 154) B nepsblii peakTop 106 MOXKET MPOTEKATh PeaKIus
coueraHus. JlaHHas peakLysi IPOUCXOAUT MEXAY He3amuieHHon N-rpynnoii 120a u
aMMHOKHUCIOTOH «X». [1o mpomecTBuu onpeneneHHoro nepuoaa speMenu (Harnpumep, 30 MUHYT
WK IPYTOr0 YCTAHOBJIEHHOTO MEPUOZIa BPEMEHH, pacyeT/onpeaeseHne KoToporo Oyaer
NOHATEH CIeNHaJINCTaM B JaHHOH 00J1acTH) IepBOe KOJINYECTBO aMHHOKUCIOTHI « X» 150 MoskeT
ObITH y1aJeHo u3 nepeoro peakropa 106 (kak mokasaHo crpenkoii 160). B HekoTopbIx
BAPUAHTAX OCYLIECTBIICHHSI JAaHHOE MEPBOE KOJINUECTBO aMHHOKHCIOTHI « X» 150 MoskeT ObITh
nepeHeceHo Bo BTopoii peakrop 108. ITepBoe kommuecTBo pacTBopuTenst 152 n/umm npyrux
peareHToOB 154 Taxe MOXHO yJaJuTh U3 epBOro peakropa 106 u nepeHectu BO BTOPOH
peaxTop 108.

ITonas Bo BTOpOI#i peaktop 108, mepBoe KOINIECTBO AMUHOKHCIIOTHI « X» (@ TakKe
nepBblil pacTBopuTens 152 u/nunum npyrue pearenTs! 154) MoXxeT nefcTBOBATh IS
B3aMMOJIEUCTBUS ¢ He3auueHHo N-rpynnoi 120a Bo BTopoM peaktope 108. AHanOrn4HbImM
oOpa3om, B nepBbiii peakTop 106 MOKHO 10OABUTH BTOPOE KOJIMYECTBO aMHUHOKHUCIIOTBI « X»
170. (CHOBa, mTaHHOE BTOPOE KOJMYECTBO AMUHOKHUCIOTHI «X» 170 MOXKHO NpeABapUTETHEHO
CMELINBATh C IpyruMu pearenTamu 154 u/vnm pacteopurenem 152). 1o ucreuenun
OTpEeIEeIEHHOTO NIeproa BpeMeHHt (Harpumep, 30 MHHYT) IEpBOE KOJIUYECTBO AMUHOKHCIIOTBI
«X» 150 MoxHO ymamuTh u3 Broporo peakropa 108 (kak mokasaHo ctpenkoi 164). JlanHoe
NEPBOE KOJIMYECTBO AMUHOKUCIOTEI «X» 150 MOXHO nepeHecTu u3 BToporo peakropa 108 B
Tpetuii peaktop 112. Ecnu rucnonp3oBaiy nepBoe KOJIUYECTBO pacTBOpUTeNs 152 w/wu npyrux
peareHToB 154, To OHM Taxkke OyAyT yaaneHsl U3 BTOporo peakropa 108 u mepeHeceHs! B TPETHIA
peaktop 112. Bropoe konnuecTBO aMUHOKHUCIOTHI « X» 170 MOKHO yAaIuTh U3 IEPBOTO
peakTopa 106 (kak mokaszaHo crpenkoi 174). JlaHHOe BTOPOe KOJTHMUYECTBO AMUHOKHUCIIOTHI « X
170 moxxHO nepeHecTy u3 nepsoro peakropa 106 Bo Bropoii peakrop 108.

Tperbe KonmU4ecTBO aMUHOKHCIIOTHI « X» 180 MOkHO 10OaBUTH B mepBbIit peakrop 106.
(CHoOBa, TaHHOE TPETHE KOJNYECTBO AMUHOKHCIIOTHI « X» 180 MOJKHO MpeaBapUTENBHO
CMEIIUBATh C IPYyruMu peareHTamu 154 w/wnu pacteopuresem 152 1 OHO MOXKeT OBITh U3 TOU
K€ TIApTUH, YTO U nepBoe koamuecTBo 150 w/mnm Bropoe konmyectso 170.) Peakius
NPOUCXOAUT TaKUM 00pa3oMm, uTo He3ammieHHass N-rpynmna 120a B mepBoM, BTOPOM H TPEThEM

peakropax 106, 108, 112 B3auMOAeNCTBYET C AMUHOKHUCIOTON «X» U CBs3bIBaeTCs ¢ Hel. [locne
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3aBEPILICHUs JaHHOW PeaKkLMy WK MO MPOLIECTBUU HEKOTOPOrO BPEMEHH NEPBOE KOIMYECTBO
AMUHOKHCJIOTHI «X» MOXHO YIAJIUTh U3 TPEThEero peakropa 112 u oTnpaBuTh B OTXOABI WIIH
pPEeLMKINPOBaTh OOpaTHO B NepBhIid peakTop 106 (kak mokaszano crpenkoii 188). (CHosa, Takoe
PELIUKIIMPOBAHNE JI€TIAET JAHHYIO PEaKIMI0 0oJIee MOX0XKeH Ha MePUOAHYECKYIO U,
CJIeIOBATEIbHO, MOXKET OBITh MEHee sKeJlaTeIbHOM. JIeHCTBUTENbHO, eClIi HEOOXOaUM
NEPUOANYECKUI PEXXUM, MOKET ObITh OOJIee MPEANOYTUTENBHO COSAUHUTD PEAKTOPBI
napaJuieIbHO). AHAJIOTUYHBIM 00Pa30M, BTOPOE KOJUIECTBO AMHUHOKHCIOTHI « X» 170 MOKHO
nepeHecTy B TpeTuii peakrop 112 (1 ocTaBUTh U1 peakLny, Kak MMOKa3aHo CTpesko 160), a
NePBOE KOJIMYECTBO AMUHOKUCIIOTHI «X» 180 MOxKHO nepenectu BO BTopou peakrop 108, a
3ateM B Tpetuil peakrop 112 (1 ocTaBuTh 11 peakuuu B KakaoM peaktope). [Ipu Takom
UTEPATUBHOM CIIOCO0E pPeakius MPOTEKAET KIOCIENOBATENBHOY», U NIEPBOE, BTOPOE U TPETHE
KOJIMYEeCTBAa aMUHOKUCIOTHI «X» 150, 170, 180 nmpoxonat uepes peaxropel 106, 108, 112. Takum
oOpazom, koiuyecTBa aMHHOKUCIOT 150, 170, 180, mubo mo oTaenbHOCTH, THOO BMECTE,
pearupyoT ¢ HesamuieHHpIMA N-rpynnaMu 120a u ¢BA3BIBaIOT aMUHOKHUCIIOTY «X» €
HesamuieHHpiMu N-rpynnamu 120a B mepBoM, BTOPOM U TpeTbeM peaktopax 106, 108, 112.

B HeKOTOpBIX BApHAHTAX OCYIIECTBICHUS MOXKET OBITh BHITOJHO (PHIIBTPOBATH PACTBOP
nepes ero nepeMeLieHneM 13 OHOTO PeakTopa B CIEAYIOLINNA peakTop (HarpumMep, nepen
nepeMeIeHueM u3 nepBoro peakropa 106 Bo Bropoii peakrop 108 unu u3 sroporo peakropa 108
B Tpetuii peakrop 112). Cneunanucram B JaHHOW 00JacT Oy €T MOHSATHO, KaK MOKET

NPOMCXOAUTD TaKasi (PUIbTPALIHSL.

CrnenyeT mOHUMATB, UTO MOCJIEAOBATEIbHOE UCIIOJIb30BAHNE PEAKTOPOB, KaK OMHUCAHO B
JaHHOM JJOKYMEHTE, MOXKET O0ECTIeYNTh CHIDKEHUE KOJIMYECTBA PACTBOPHUTEIIS], UCIIOIB3YEMOTO
IUISL CTaAMi CHSITHSI 3aI0UThI W/ WJIM TPOMBIBKH. Hanpumep, mpu UCHOIb30BAHUY TPATULIIOHHON
MEPUOANYECKON 00padOTKH, TS pEaKLUU CHITHS 3aIlUThI OTpedyercs 20% pacTBop
nunepunuHa B DMF. Taxoii pacteop Oynet pasaener Ha 10 00beMOB, U KaKIbIH pEaKTop
NEPUOJUYECKOrO NENCTBUS MPOPEArupyeT ¢ JaHHBIM pacTBOpPOM 3 pasa. B pesynbrare Ha
KXl peakTop OyaeTr ucronb3oBarbest 0koo 30 j/kr. Tem He MeHee, eClTi TPH PeakTopa
UCIIOJIB3YOTCS OCEI0BATENbHO, KaK OMMCAaHO B JAHHOM JTIOKyMeHTe, 20% pacTBop
nunepunuHa B DMF Bce paBHOo Oynet pasaeneH Ha 10 00beMOB B 3aBUCHMOCTH OT KOJIMYECTBA
CMOJTBI B K&KAOM PEaKTOpe U MpopearupyeT 3 pasa (UTepalui) B CEpUN U3 TPEX peakTopos. [l
TOT0, 4TOOBI B peakTopax 2 U 3 KOJIMYECTBO SKBUBAJICHTOB MMUIEPUANHA OBUTO OOJIbINE HITH
PaBHO KOJIMYECTBY MAPTHH, MOKHO HCTIOJIB30BaTh YETBEPTYIO 3arpy3ky 10 ji/kr. B manHOM
ciydae oOliee KOJIMYeCTBO pacTBOpa munepuauHa coctasut 40/3 = 13,3 n/kr, uto

COOTBETCTBYET YMEHBIIEHUIO B 2,25 pasa.
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UeM BbILIE KOTMYECTBO H30BITOYHBIX AMHHOKHCIIOT U Y€M BBIIIE CTOMMOCTD
AMHMHOKHCIIOT, TEM BBITOJIHEE UCIIOIB30BATh MOCIIEIOBATENBHO COCTUHEHHBIE PEAKTOPHI AJIs
peakuuii couetanus. Hanpumep, pearent ans pazpenunenus Lys20 IV moxer ctouts okono 20
JOJUTAPOB 32 FPAMM; TAKUM 00pa30M, COKpALIEHHE KOJINIECTBA H30bITOYHBIX PEAr€HTOB MOXKET
NPUBECTH K 3HAYUTEIBHON SKOHOMHH CPEACTB. TeM He MeHee, YeM MEHbIIEe KOJHIECTBO
U30BITOYHBIX SKBUBAJIEHTOB, TEM BBITOJIHEE IPOBOIUTD PEAKIIH COUETAHHUS MapAIIETbHO
BCJIEZICTBUE YAEPKUBAHUS PEAKLIMOHHOTO PacTBOpPa B CMOJIE, MPENOTBPAINas MEPEHOC MPOLIEHTA
M30BITOYHBIX SKBUBAJIEHTOB B CIIEAYIOIINI peakTop 0e3 pa3dasnenus. Ecinu n30pirounble
AMMHOKHCIJIOTHBIE SKBUBAJIEHTBI COCTABJISIOT OKOJIO 2 MJIM MEHEE, U €CJIM OHU IPEACTaBIISIIOT
co0ol cTaHAapTHBIE HEAOPOTHE AMHUHOKHUCIIOTHI, TO aBTOPBI HACTOSIIIETO U300pETeHHsI BHIOpAIIH
NPOBENIEHNE PeaKUi COYeTaHuUs MapauIeIbHO, a CHATHE 3AIIUThI U IPOMbIBAHNE
MOCJIEIOBATENBHO.

Cnenyer OTMETUTb, YTO B HEKOTOPBIX BAPHAHTAX OCYIIECTBICHUS YeM OOJbIIe
KOJIMYECTBO MOCIIEAOBATEIbHO COEAMHEHHBIX PEAKTOPOB, TEM MeHbIIe odmero Tpedyercs
pPacTBOPUTENIS U PeareHTa Ha KMJIOrpaMM MPOAYKTa. DTO aHAJIOTUYHO MPUHIUITY POTOYHON
XHMHH, COTJIACHO KoTopoMy Gonbliee kommdecTBo CSTR (HenmpeprIBHBIX peakTOpOB ¢
MELIAJIKOH, COSAMHEHHBIX ITOCIeI0BATEIbHO) CTAHOBHUTCS OJIMKE K HIAEaTbHOMY ITOPIIHEBOMY
NOTOKY. B HEKOTOpBIX BapHaHTax OCYILECTBIIEHHS CYUTAETCS, YTO TPH MOCIIE0BATEIbHbBIX
peakTopa MOTyT ObITh ONITUMAJIBHBIMHU BCJIEICTBHE KOMITPOMHUCCA MEXKIY COKpAIIEHUEM
OTXOZIOB U CTOMMOCTBIO 000pyIoBaHMs. J{pyruMu CIOBaMH, MOTYT OBITh pa3paboTaHbI
BapUAHTBI OCYLIECTBICHUS, B KOTOPBIX YOBIBAIOIIAS OTAA4a JOCTUTAETCS 38 CUET
MOCJIeIOBATENBHOIO BKITIOUEHUs Oojiee 4yeM 3-5 peakTopos. st JOCTUKEHUs TAKOMU ke
MaKCHUMaJIbHOH OCTATOUYHOM KOHIIEHTPALIUU PeareHTa B KOHLIE IPOMBIBKHA MOKHO HCIIOJIb30BaTh
3 mocenoBaTeNbHBIX PEAKTOPA I COKPALIEHUS TOTPEOHOCTH B PACTBOPUTENIE BIBOE IO
CPAaBHEHHUIO ¢ OTHOKPATHON MepUoanydeckoit o0paboTkoii. EcTBecTBEHHO, MOTYT OBITh
pa3paboTaHbl U APYTHE BAPHAHTHI OCYIECTBIEHUS, B KOTOPBIX UCTIOIB3YIOT O0Jiee Tpex M
Oonee mATH peakTopoB. MoryT ObITh pa3paboTaHbI JOOIHUTEbHBIE BAPHAHTHI OCY IIIECTBIICHUS,
B KOTOPBIX MOCJIE0BATENbHO UCIONb3YIOT JIBa PEAKTOpa.

B HexOTOpBIX BapUaHTaX OCYLIECTBICHHS MOXKET OBITh HEOOXOIUMO H3MEPUTH BCE
3apsiibl pEareHTOB 0 Macce U UCIOJb30BaTh CUCTEMY yIIpaBiieHus pacnpeneneanemM DeltaV
(mpenocraBiennyro komnanuei Emerson u3 Cenr-Jlynca, mrat Muccypu, CIIIA) (BmMecTo
NOJIB30BATENBCKUX HHTEpdelicoB Ha 6aze Windows). DTo CBsI3aHO C TE€M, YTO TOKYMEHTALHS B
DeltaV Takske BBIIOJHIETCS aBTOMATHYECKH, U CHCTEMA MOJKET CO3/1aBATh BBITOJHEHHbIE
TEXHOJIOTH4ecKne pernamenTol. Kpome toro, B cucreme DeltaV Oonbinyio 4acTe oneparuii

BBITIOJTHSIFOT MIOCPEACTBOM YIAJIEHHOTO AOCTYIIA, KOTOPBIA MOXKET OCYIIECTBIATHCS U3 JIFOOOH



10

15

20

25

30

13
TOYKU MHpa, rae ectb MuTrepHeT. Cucremy DeltaV MOXHO HACTPOHUTH Ha OTHPABKY
OIUCATENIbHBIX TEKCTOBBIX COOOIIEHUI Ha MOOMIIbHBIE TeIe()OHBI ONEPATOPOB, XUMHUKOB,
UH)KEHEPOB U aHAJIMTHKOB, KOT/Ia B TIPOLIECCE MPOUCXOAAT BAXKHBIE CTAIUU HITH KOT/Ia YTO-TO
TpeOyeT BHIMAaHUS, YTO BIOCIEACTBHH B OOJBIINHCTBE CllyyaeB 0OpabaThIBaeTCs yAAJIEHHO.
Onna U3 pacpoCTpaHEHHBIX MPOOJIEM ¢ JyUlied KoMMepuecku noctynHou TexHonorue TOCIT
1151 1abOPaTOPHBIX UCCIIEAOBAHUH 3aKIII0OUAETCS B TOM, YTO CHCTEMBI YIIPABJICHUS BBIXOAT U3
CTPOsI, IPOITY CKAIOT 3aIPaBKH HJIM 3aBEPIIAIOT pabOTy ¢ OMIMOKOH B KAKOH-TO MOMEHT BO BpeMsI
cOopku nenTuaa. 3arnpaBKy peareHTOB MPOITY CKAOTCs, TaK KaK OHU OCYLIECTBIISIFOTCS Yepe3
nat4uk ypoBHs. HanmpoTus, cucrema MOXeT ObITh CIIPOEKTHPOBAHA TAKUM 00pa3oM, 4TOOBI BCe
3aIpaBKyU pPEareHTOB MPOU3BOAMINCE IO Macce ¢ BecoB. OTaeNbHbIE 3KCIIEPUMEHTHI HacTO
HY>KHO TIPOBOAMTD OoJiee MecsiLia, HalpUMep, €ClIU MEeNTH coaep kUt donee 30 aMUHOKHCIIOT.
COoit B pacueTe aMUHOKHCIIOT OJIFDKE K KOHLY MECSIYHOTO HKCIIEPUMEHTA O3HAYAET, YTO
HKCIEPUMEHT HeOOXOAMMO HayaTh 3aHOBO, M MecsLl (UM APYTroe BpeMsi, HEOOXOAMMOe ISt
cuHTe3a) OyeT MoTpavyeH BIYCTYI0 BMECTE C OTPAUYE€HHBIMU BIYCTYIO MaTepHajIaMu. ITOro
ropaszo MeHblie ¢ aBToMatusanuei DeltaV, moromy uTo oHa pazpaborana Oosiee HaAEKHOU U
IPOYHOMN, ITOCKOJIBKY OHA SIBJISIETCS OTPACIEBBIM CTAaHAAPTOM st mpousBoacTea GMP.
B monosHuTENBbHBIX BapUAHTAX OCYINECTBJICHUS CHCTEMa MOXKET ObITh CIIPOEKTHPOBAHA
IJIs IPEOCTABIIEHUS TOPa3io OONbLIEro KOJMYeCTBA HH(POPMALIMH O MPOLIECCe M TOHUMAHUS,
YeM JApPyrue KOMMEePYEeCKH JOCTYITHbIe YCTAaHOBKH JJIsl CHHTE3a, Oarofapsi CBOei OHJaliH-
anamuruke. OunaitH-XX-MC (ckuakocTHasi xpomarorpadust/Macc-CrieKTPOCKOMHs) eNTHAA Ha
CMOJIE TIO3BOJISIET KOJIMYECTBEHHO OINPENeNATh KOHBEPCHIO PEAKIIMU U KHHETUKY JUISI BCEX
CHATHUH 3aIIUTHI U COUYETAHUH BO BCEX MAPAJUIENIbHBIX PEAKTOPAX OAHOBPEMEHHO.
CuHXpOHU3ALMS MHTETPUPOBAHA C XUMHYECKHM MPOLIECCOM, TOCKOJIBbKY Ta ke cucrema DeltaV,
KOTOpasi 3aIlyCKaeT MPOLECC, TAK)KE BBIMOJIHAET aHaIu3 B peskuMe oHNaitH. COOTBETCTBEHHO,
pabOTHUKAM MOXKET He MOHAI00UThCS HAXOIUTHCS B JIAOOPAaTOPUU JIsi OTOOpa M aHAIHU3a pod
IUISl IPUHSITHSL PeLIeHUH O AajibHeHIe o0padoTke.
Jnst monydenust onnaiiH-cucteMbl JKX-MC, MOTyT OBITh pealu30BaHbI CIENYOLIHE
CTaJluU:
1. BeiTaruBanue 1,0 MJI CyCIIEH3UU U3 TOJIMMEPHOTO PEAKTOPA
2. HeMmenmseHHOe pacuieruieHre nocpenctsoM TFA B HeOonbioM peakTope (Bpemst OT
u3BJIeUeHHs MpoObI 10 Hadaa paciierienns nocpenctsoM TFA cocrasmsier okono 2
MUHYT)
3. pasbaBjeHHe pacTBOpa paclIeIUIEHHOrO nenTuaa B pazdasurene st XKX (GKUAKOCTHON

xpomarorpadun) 1 nepeMeInuBaHue
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4. TpaHCTIOPTUPOBKA PacTBOpA IO JIAOOPATOPUU M YCTAHOBKA Ha KOHType BBona KX (0e3
Ny3BIPHKOB Ta3a)
5. mepekJroueHHe KOHTypa Ui BBeneHus mpoOsl B KX
6. CMbIBaHHUE IrPaHyJ OTPaOOTAHHON CMOJIBI U3 PEAKTOPA PACIIEIIEHUS B OTXObI

7. ounctka npoOOOTOOPHBIX KIIATIAHOB U TPYOOK PACTBOPHUTEIEM.

Tem He MeHee, clielyeT OTMETUTD, YTO IS peanu3aiuu faHHou oHnaitH-KXMC noTok uaer
BEPTUKAJIBHO BBEPX Yepe3 MpoO0OTOOPHBIE KIIaaHbl, TAK YTO OHHU TOJHOCTBIO 3aITOJIHAIOTCS 0e3
Ny3bIPbKOB Ta3a. J[Ba TpeXX0IOBbBIX KJIalaHa MUCIIONb3YIOT I MEPEKIFYEHUsS IPOOBI CYCIIeH3UN
U3 KOHTypa oTOopa npod U Mojavy ee B 30Hy pacUIeTUIeHHst U CHATUSA 3auThl. [IpuBoaer o0onx
KJIaITaHOB COEIMHEHbI OTHUM COJICHOMIHBIM BO3/1yXOBOAOM, TaK YTO OHH MEPEKIII0YAI0TCS
TOYHO B OJTHO M TO K€ BPEMsI, YTO MOKET OBITh BaJKHO JUISl MOJYYEHHs POBHO 1 MJI CyCIIeH3HH
IUISL KX I0To MpoObl. 3aTeM CyCIeH3 sl MOJIHOCTBIO IPOXOIUT Yepe3 30Hy oTOopa mpod, a 3aTeM
IPOOJIKAET IBUTATHCSI B BOCXO/SIIIEM HAIPAaBJICHUH 32 MpeesiaMu TPOOOOTOOPHBIX KIIATTAHOB.
310 MOXKET OBITH BXKHO VIS 3AIIOJIHEHHSI IPOOOOTOOPHBIX KJIANAHOB C WILTIOCTPATHBHOM
IUIOTHOCTBIO CYCIIEH3UH, Ja’Ke €CIIH BSI3KOCTb U INIOTHOCTD CYCIIEH3UU B PEAKTOPE U3MEHSIOTCS
OT OIHOM CTaaMH K APYyTOH M U3MEHSIETCs PACCTOSTHIE TIOTOKA 3a KianmaHamu. TpyOka ¢ mpoOoii
CYCIIEH3MH U3 PeaKTopa MPOXOIUT BBEPX MO BCEH ITMHE 10 MPOOOOTOOPHBIX KJIATTAHOB. ITO
Ba)KHO JIsI TOTO, YTOOBI BIIOCIEACTBHH TPyOKa OUMIIANIACh MPH MEPEeKaYNBAHUN OOPATHO B
peakTop B OOpaTHOM HAINpaBJIEHUH. ITO CBOJUT K MUHUMYMY YHOC H MTPEIOTBPALIAET TBEPIbIE
3acopeHusi. PacTBOPHUTENh UCMIONB3YIOT IJIsI MPOMBIBKH IPOOOOTOOPHBIX KJIANAHOB KAX/IbIH pas,
KOT/a TeJIeXKa Il pa30aBieHus 3akaHduBaeT npoly. B mpoTHBHOM ciiy4ae OHU CO BpeMEHEM
3a0BIOTCS] TBEPABIMH YaCTHUIIAMU. PacTBOPUTEINb MOCTYMAET MEXAY MPOOOOTOOPHBIMH
KJIaIaHAMH U TIEPUCTATBTUYECKIM HACOCOM B OOPAaTHOM HAlpaBJIEHUH OT KJIAMIAHOB, 3aTeM
NPOTAJIKUBAETCS BIEpE Yepes KiarmaHbl. Macca pacTBOPHUTEIISI MTOJIHOCTHIO IPOHHUKAIOT B 30HY
pacIIeTyIeHHs], KKl pa3 yIajisisi TBEPAbIe YaCTHIIBI CMOJIBL. 3a KJIallaHAMU Cy CIIEH3Us
MPOIOJIKAET T€Yb B BOCXOMSALIEM HampasieHud. [I0TOK B JTaHHOM BOCXOISIIIIEM HAMPABJICHUH
JIOCTaTOYHO JUIMHHBIN, TOSTOMY MMEETCSI JOCTATOUHBIH 3armac 1Jisi 00eCreueH sl omajaHust
WUTIOCTPATHBHOM MPOOBI B KOHTYP U1t 0TOOpa npod, HO MPEAOTBPALICHHS NIEPEMEIESHHSI
CYCIIEH3HH 32 BEPLINHY H €€ TeYeHHs1 00paTHO BHU3. Ecim 3TO mpon3oiiaeT, TO OHa MMOmajer B
NEePUCTAIBTHYECKUI HACOC, YTO MOXKET BBI3BATh MPOOJIEMBI C YHOCOM, & TAK)KE H3MEJIbYHUTh
CMOJTy, CO3/1aB MPo0JeMbI ¢ pubTpaluei B peaktope. [lepucranbTudecKuii HACOC PaACIONIOKEH
3a HECXOJSIIEH YaCThIO KOHTYypa 0TOOpa Mpoo, a He BBIIIE O MOTOKY OT KOHTYypa oTOopa mpood.
Korna oH HaxoauTCs BBILIE 1O MMOTOKY OT KOHTYpa AJist 0TOOpa mpo0d, OH co3aaeT mpodaeMbl

NePEeHOCca U U3MENbYAET CMOJY, BBI3bIBAsI MPOOJIEMBI C PHIBTPYEMOCTBIO peakTopa. MOKHO
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UCTIONIb30BaTh KJanaH (KOTOPbII MOXKET ObITh M3TOTOBJIEH MO HHAWBUAYAIBHOMY 3aKa3y) C
JIOTIOJTHUTENbHBIM OTBEPCTHEM, IPUBAPEHHBIM K KOPIYCY, TaK YTO PaCTBOPUTENb AJis
paz0aBiIeHNs IOCTYIIAET HEMOCPEACTBEHHO HA BEPXHIOKO YacTh I1apa U BBITAJIKHBAETCS BBEPX,
YTO CIIOCOOCTBYET MOJHOMY CMEIIEHHIO PACTBOPUTEINS ISl pa30aBJI€HUs C PACTBOPOM IS
paclIeIUIeHts], a TaAK)XKe Pa3pyLIEHUIO CJIOsl CMOJIbI, OCEBLIETO Ha Liape.

Ccbutasice Tenepb Ha ¢ur. 1 u 2 BMecTe, Ternepsb OyaeT OMUCaHO A0OaBJICHUE CIeAYOIeH
AMHHOKHCJIOTBI B IENTUHYIO MOCIE0BATENbHOCTD. JlaHHas clenyrolias aMMHOKHUCIIOTA B
MIOCJIEZIOBATENIbHOCTU MOXKET OBITh 0003HaU€HA KaK «Z», 4TO O3HAYAET, YTO OHA MOXKET
MPEACTABIISITh COOOH 0Oy HEOOXOAUMYIO0 aMUHOKHUCIIOTY (TOrAa Kak, KaK OTMEYaJIOCh BBIIIE,
AMMHOKHCIIOTA « X» TAKXKe MOXKET ObITh JTI000H HeoOXxonumMoi aMiuHOKUCIoTolH). Ctaauu u
NPOLIECCHI, ONTMCAHHBIE BhILIE, OyAyT A€HCTBOBATH JUISI IPUCOEINHEHHSI aMIHOKUCIIOTBI « X» K
cmone. (Takum o6pazom, aMUHOKUCIIOTA «X» CTAHOBHUTCS IIEPBOM aMHUHOKHUCIIOTOHN B MENTHIHON
nocyeioBaTenbHOCTH). Kak TONbKO TaHHAs aMUHOKHUCIOTA «X» OblIa IPUCOSTUHEHA K CMOJIaM,
CMOJIBI B IIEPBOM, BTOPOM W/MK TpeTbeM peaktopax 106, 108, 112 MOKHO MPOMBITH
pacTBopuTeneM. JlaHHbINH pacTBOPUTENb, KaK MPABHIIO, IPEACTABIAET COOOH TOT XKe
pPacTBOPUTENb, KOTOPBIH ONUCAH BbIlIE. Takas MPOMBIBKA MOXKET IPOUCXOAUTD
HIOCJIEIOBATENIbHBIM (HAIIPUMeEp, CEPUSMH) CIIOCOOOM, OITMCAHHBIM B JAHHOM JTOKyMeHTe. Tak,
HarpuMep, MepPBOe TOTOJTHUTENBHOE KOJINYECTBO PACTBOPUTEIISI MOXKHO TOOABJISITh B MEPBbIit
peaxrop 106, nepememnBath B nepBoM peaktope 106, a 3aTeM nepeHOCUTh BO BTOPOH PEAKTOP
108 (1 “cnoB30BaTh /AJIsl MPOMBIBKH CMOJIBI BO BTOpOM peaktope 108), a 3aTem nepenasath B
Tpetuii peaktop 112. AHaNIOrH4YHBIM 00pa30M, Cpa3y MOCie yAAJICHHS IEPBOTO
JOTIOJHUTENBHOTO KOJIMYECTBA PACTBOPUTENS U3 NepBoro peakropa 106 B nepselii peaktop 106
MOYKHO 100aBUTb BTOPOE JOTOJIHUTEIBbHOE KOJIMYECTBO PACTBOPHUTES (M MPOIYIIEHO Yepe3
apyrue peakTopsl). (TpeTbe KONN4eCTBO AOMOIHUTEIBHOIO PACTBOPUTEIS TAKKE MOKHO
NPOITY CKaTh Yepe3 cucreMy). JIpyrumu CiIoBamMH, CTaausl POMBIBKA MOXKET MTPOXOAUTH B
NIOCJIEIOBATEIbHOCTH M TAKUM 00pa3oM, KaK OMHCAHO BBILIE.

ITocne npombiBku peaktopos 106, 108, 112 pactsopurenem B nepsblil peaktop 106
MOYKHO 100aBUTh MIEPBOE AOMOTHUTEIBHOE KOJIUYECTBO PEareHTa AJIsl CHATHUS 3aIIUThL, a 3aTeM
(mocie onpeeNeHHOro epruoia BpeMeHH ) TIepeHeCcTH U3 nepBoro peaktopa 106 u nobaBUTh BO
BTOpOi1 peaktop 108. JlaHHOE nepBOe NONMONIHUTENBHOE KOJUYECTBO PEAreHTa Jisl CHATHUSA
3aIuUThI OyIeT 3aTeM (IoCJie ONpPeNesIEHHOTO MEPUo/Ia BPEeMEHHU ) TAKKe YIaJIeHO U3 BTOPOro
peakTopa 108. BTopoe 1OMOTHUTEIbHOE KOJTHMYECTBO PeareHTa JJisl CHSITHS 3alIUThI TOOABIISIOT
B niepBbIii peakTop 106, 0OecrneunBarOT peakifio B TEUEHUE ONPENeICHHOrO IEPHOa BPEMEHH,
a 3aTeM YyJaJSAI0T U3 nepBoro peakropa 106 u nepenocar Bo BTopoi peakrop 108,

00ecTeYnBarOT PEAKIHIO B HEM, a 3aTeM YIAJSII0T U3 Broporo peakropa 108 (a 3aTem no0aBisoT
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B TpeTuii peakrop 112 nmocpencrsom crocoba, ONMMCAHHOTO B JAHHOM JOKyMeHTe). JlaHHbIe
NEPBOE U BTOPOE JIOTIOJIHUTENIbHBIE KOJTMUECTBA PEareHTa sl CHATHUS 3aIIUTHI (M TPEThe
JOTIOJTHATEIBHOE KOJMYECTBO PEareHTa Uil CHATHS 3aLHUTHI), IO OTAECIBHOCTH UJIH BMECTE,
JENCTBYIOT AJIs1 CHATHUS 3aLUTHI C 3alIUIIEHHON N-Ipy bl aMUHOKUCIIOTHI « X» KaK B [IEPBOM,
TaK ¥ BO BTOPOM PEAKTOpax.

ITocne naHHOM peaky C peareHTOM /ISl CHATHUS 3aIUThl aMHHOKHUCIIOTA « X» (KOTOpas
MPUCOETMHEHA K CMOJIE) TOTOBA JJIsI COSUHEHUS CO CIIEAYIOIed aMUHOKHUCIIOTON «Z» B
HEOOXOUMON NOCIeI0OBATENbHOCTH. TakuM 00pa3oM, B OPSIZIKE, ONMMCAHHOM B HACTOSIILEM
JIOKyMeHTe, OyIyT BBIITOJIHEHBI CIIEAYIOIINE CTATUH:

nobaBieHNEe NEPBOTO KOJMYECTBA aMUHOKUCIIOTHI «Z» B IepBbIi peaktop 106;

MEPEHOC MEPBOTO KOJNYECTBA AMUHOKUCIIOTBI «Z» BO BTOpou peakTop 108;

nobaBieHre BTOPOro KOJINYECTBA AMUHOKHUCIIOTHI «Z» B nepBbIii peakTop 106, npu 3Tom
NepBOE U BTOPOE KOJIMYECTBO AMUHOKHUCIIOTHI «Z», 110 OTAENBbHOCTH MU BMECTE, CBA3BIBAIOT
aAMHHOKHCIIOTY «Z» C HE3alUIIEHHON rpynnoil N aMuHOKHUCIOTHI «X» B IepBoM peaktope 106,

yZAaJieHue NepBOro KOJNYeCTBa aMUHOKHUCIIOTHI «Z» U3 BTOpOro peakropa 108; a Takke

NEPEHOC BTOPOro KOJIMYECTBA AMUHOKHCIIOTHI «Z» U3 epBoro peakropa 106 Bo BTopoi
peakrop 108; a Takxe

yAaJeHHe BTOPOro KOJIMYECTBA AMUHOKHUCIIOTHI «Z» U3 BTOPOro peakropa 108,

IIPU 5TOM NEPBOE U BTOPOE KOJIMUYECTBA AMUHOKHUCIIOTHI «Z», M0 OTAEIBHOCTH WIH
BMECTE, CBS3bIBAIOT AMUHOKHUCIIOTY «Z» € HE3aLUIIEHHON rpynnoi N aMUHOKHUCIIOTHI «X» BO
BTOpOM peaktope 108.

CrienpasmcraM B JaHHOH 00iacTu OyIeT MOHSTHO, YTO AMHUHOKUCIIOTA «Z» TaK:Ke MOJKET
pearnpoBaTh C AMUHOKHCIIOTON «X» B TpeTbeM peakTope 112 aHanmoruaHbM 00pa3oMm ¢
UCIIOJIb30BAaHUEM JaHHBIX CEPUI PEaKTOPOB H PEAreHTOB, MPH MOCIE0BATEIBHOM JOOABIEHUN
K0 aMUHOKUCIIOTHL. ClieIoBaTeIbHO, TAKMM 00Pa30M CTPOUTCS aMUHOKHCIIOTHAS
MIOCJIEIOBATENIbHOCTD. 3aTEM MPOLIECC OBTOPSIIOT UTEPATUBHO ISl AOOABIEHHS CIIEIYOLIEH
AMUHOKHCIIOTBI, CJIENYIOLIEN U T. 1I., 9YTO U3BECTHO, Kak cuHTe3 TOCIL

Ccbunasch Tenepb Ha Our. 3, moka3zaH CXeMaTUYEeCKUI BUJ APYyTrOro BapuaHTa
ocyuiecTBaeHus: cucteMsl 300 s CBA3BIBAHUS AMUHOKHCIIOTHI «X» € 3alMINEeHHON N-rpynmnon,
KOTOpasi MPUCOENHEHA K CMOJIE JJIsl CUHTe3a nentuaoB. B yactHocTH, cucrema 300 BrirOyaeT
HECKOJIbKO pe3epByapoB 301 nyist XxpaHeHUs, MpeAHa3HAYEHHbIX 1JIs1 XPAHEHHs] HEKOTOPOro
KOJINYECTBA AMUHOKHCIIOT. B uacTHOCTH, Kakasi KOHKPETHAsi aMHHOKHUCIIOTa, KoTopasi Oy et
nobaBiieHa K MENTHIHON LIeTH, MOXET UMETb CBOW COOCTBEHHBIN OTAENbHBIN pesepByap 301 ms
xpaHeHnss. Kpome toro, kaxblii pesepByap 301 MoxeT umerb CBOM coOCTBeHHBIH Hacoc 303,

npe):[HaSHaquan‘/'I AJIs IEPEKaYMBaHNUA aMUHOKUCIIOTBI (KOTOpaH MOJKET OBITh pacTBOpPECHA B
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pactBope) u3 pesepsyapa 301 mis xpanenus B peaktop 307 akruBauuu. B wactHocTH, Hacoc 303
Oyer mepexaunBaTh PacTBOP aMHHOKHCIIOTHI 13 pesepsyapa 301 mo muuuum 309 B unmio 311 u
B peaktop 307. Crermanucram B TaHHOH oOacTu OyAeT MOHSITHO, KaK COSTUHUTD TaHHY IO
TpyOKy/Tpybomnposoa u Hacoc 303 1Isi BRIMOJIHEHUST JAHHOH Tepeadn pacTBOPa aMUHOKHUCIIOTHI
u3 oTAeNnbHbBIX pe3epByapos 301 B peakTop 307. Ha @ur. 3 noka3aHsl TOJIBKO 3 pa3sHbIX
pesepsyapa st aMuHOKHCIOT 301. ITpu HEOOXOMUMOCTH MOKHO HUCTIONB30BATh OOJIbIIEe
KOJIM4€ECTBO.

HeoGs3aTenbho, k muauu 309 n/unn Hacocam 303 MOTyT OBITH IPUCOEAUHEHBI OJUH UITH
Oonee natunkoB 313 moToka A U3MEPEHUs IOTOKA aMHHOKHUCIIOTHI 110 JIMHUH (M B PEAKTOP
307), Tak 4TO KOJMUYECTBO, CKOPOCTh ITOTOKA, BPEMsI IIOTOKA U T. I. MOTYT OBITh
OTperyJIMPOBaHbl MpU HeoOXoaumocTu. Kpome Toro, MOKHO HCIIONIB30BaTh KianaHel 317 mis
HaIpaBJIeHUs IOTOKAa aMMHOKHUCIIOTHI 0OpaTHO B nuTaroinuii cocyn 301 st 3amonHeHus Hacoca.
Cneunanucram B faHHOH 00aacTi OyAeT MOHITHO, KaK MCIOIb30BaTh KJIANaHbl W/ WITH
MHEPTU3HUPYIOIIYH BEHTUIALIMOHHYIO cUCTeMy 327, KOTOPast MOXKET TaKXKe BKIHOYaTh
BEHTWISILIMOHHOE OTBEPCTHE 329, a TaKXKe MepeUBHBIE COCY b IS 00eCTIeueH s
0€30macHOCTH, €CJIU 3TO HEOOXOIUMO.

AnanornyabM oOpa3om, cucreMa 300 BKIFOUaeT HECKOJIBKO pe3epByapoB 353 muis
XPaHEHHUs, IPEeJHA3HAYEHHBIX JJIs1 XPAHEHUSI HEKOTOPOro KOJIMYECTBA APYTUX PEAreHTOB, TAKUX
kak DIC, Oxyma u T. 1., ¥ IpyrUxX IPOMBIBOYHBIX pacTBopuTenei. Kpome Toro, kakmapiii
pesepByap 353 MOKeT UMETh CBOW COOCTBEHHBINM HACOC 355, MpenHa3HaAUYEHHbIH TSI
NepeKavynBaHMs JKUIKOCTU U3 pe3epByapa 353 s XpaHeHHs B aKTUBALMOHHBIN peakTop 307
wiu Jr0oi 3 GuabTpyrommx peakropos 306, 308, 312. CrneuuanucraM B JaHHOH 00j1acTu
OyIeT MOHSTHO, KaK COeNUHUTD JaHHYIO TPyOy/TpyOONnpoBOa U HACOCHI 355 Il OCYLIECTBIICHUS
nanHo# nepenaun. Ha @ur. 3 nokasaHbl TOABKO 3 pa3HbIX NUTArOLUX pesepsyapa 353. Ilpu
HEOOXOIMMOCTH MOKHO UCTIOJIB30BATh OOJIbIIEe KOITUYECTBO.

HeoGs3aTenbHo, oquH nin 6ojee 1aT4uKoB 359 moToka MOTYT OBITh IPUCOETHHEHBI K
JIUHUSM OT HACOCOB 355 Ay u3MepeHusl NOTOKA MO BCEH JIMHUU, TaK YTO KOJIUYECTBO, CKOPOCTh
MIOTOKA, BpeMs IOTOKA | T. . MOTYT OBITh OTPETyJIMpOBaHbl Mpu HeoOxoaumoctu. Kpome Toro,
MOYKHO MICTIOJIb30BaTh KJIATIaHbI 357 JUIst HANPaBJIEHUsT OOPAaTHOTO MOTOKA B MUTAIOIIUI COCY T
353 st 3anuBkH Hacoca. CrienuaiucTam B TaHHOU 00J1acTi OyIeT MOHATHO, KaK UCTIOIB30BaTh
KJIAIaHbl W/HIIK CHCTEMY 363 MHEPTH3aLMU, KOTOPasi MOJKET TAK)Ke BKIIIOUATh B Ce0sI
BEHTWISILIMOHHBIN OapOoTep 361, a Takske mepeTMBHBIE COCYIbI JIsl o0ecnedeHus Oe30macHOCTH,
€CITH 3TO HEOOXOAUMO.

Kaxk ormeuanocs Bbie, cucrema 300 BkmrogaeT peaktop aktusauuu 307. Peakrop 307

aKTUBALIMK OOBIYHO PACIojIaraeTcs mepen nepBbiM peaktopoM 306, BTopbIM peakTopoM 308 u
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TpeTbuM peakTopoM 312. Peaktop 307 akTUBaLIMK MOKET AOMOIHUTENBHO BKIFOYATh MELIAJIKY
333, mpenHa3HAYEHHYIO [Tl CMEIIUBAHMSI COJEPKUMOTro (pacTBopa) BHyTpHU peaktopa 307
aktuBanuu. Kpome toro, B peaktop 307 akTUBALIMU TaKKe MOKET ObITh TOOaBJIeH AaT4uK 335
Temneparypsl. Taxke MokeT ObITh (He00S3aTENbHO) BKIIFOUEH LIUPKYJISILIUOHHBIN Hacoc 341,
CBSI3aHHBIN ¢ 000JI0UKOit 345.

Peakxrop 307 akTuBanmum MOXeT OBITH CKOHCTPYHUPOBAH TAKUM 00Pa30oM, YTOOBI
«aKTUBUPOBATHY) PACTBOP AMHUHOKHCIIOTHI IOCPECTBOM MPEABAPUTEIBHOIO CMEIINBAHMS
pactBopa aMmuHOKUCIOTHI ¢ DIC 1 Oxyma. CrieriuanucramM B JaHHOH 00iacTu OyaeT MOHSITHO,
kak Takas nodaska DIC u Oxyma (u/uam pacTBOPUTENS U HEKOTOPOT'O IPYTOro aKTUBUPYIOLIETO
CpeacTBa M OCHOBaHMUs) MOKET ObITh 100aByieHa B peaktop 307.

Cucrema 300 Takske BkIrO4aeT cocy 371 ¢ pacTBOPOM AJisl CHATHS 3aIUTHIL, B KOTOPOM
HAXOJUTCS PeareHT AJis CHATUSA 3aiuThl. (B BapuanTe ocyliecTBiIeHus, MOka3aHHOM Ha Pur. 3,
peareHTOM JJIsl CHATUSA 3aLIUThI SIBJISIETCS MUNIEPAUH, XOTSI MOXKHO UCIOJIb30BaTh U Ipyrue
marepuainel). Onus nin Oonee kiaanaHoB 369 u Hacoc 365 MOTyT ObITh IPeHA3HAYEHBI IS
NepeKayvky peareHTa JJIsl CHATHS 3aIlUThI (10 JTUHUSIM 367) B mepBblil peaktop 306 (1o BXogHOU
auauu 379). K muauu 367 MoxeT ObITh AOMONHUTEIBHO 100ABJICH MPEAOXPAHUTEIbHBIHN KJIanaH
381. Kpome Toro, BHyTpH cocyaa 371 MOXKET NOMOJIHUTENBHO UCIIONb30BAThCS AaTYUK 385
nasnenust. [Ipn He0OXOMMMOCTH MOKHO HCIIONIB30BATH IOTIOJHHUTENbHBIE KJIATaHbl 383 Kak
4aCTb CUCTEMBbI BEHTHJISILMU cocyna 371.

Cocyn 371a anst XpaHeHUs1, HCTIOJIB3YeMbIi 11l PACTBOPHUTEJIS (B JAHHOM CJly4dae OH
MOXKeT npeAcTaBisiTh codoit DMF uimn kakol-mubo Ipyroi paCTBOPHUTEINb), TAKIKE MOKET
UCTONb30BaThCs B KauecTse yacTu cuctemel 300.  Cocyn 371a miist XpaHeHUs MOXKET
BKJIFOYATh (HEOOS3aTeNIbHO) AaTUMK 373 MaBJICHUS TSl U3MEPEHHS AaBJIEHHSI PACTBOPUTEIIS.
Onun nu Oonee knanaHoB 375 1 Hacoc 377 MOXKHO PUMEHSITh Il JOCTABKH cocyna 371a mist
pacTBoputens. PacTBoputens NofaroT B peaktop aktusanuu 307, nepsbiii peaktop 306, BTOpoi
peaxtop 308 unu tpetnii peakrop 312 no aunuam 381. Jlatuuk 383 pacxoaa MOKHO IPUMEHSTH
(HeoOs13aTeNBHO) IJIsl I3MEPEHUsT TaHHOTO pacxona no juann 381. [Tpu HeOOXOMUMOCTH MOXKHO
HCIIOJIb30BAaTh AOMOJIHUTENbHBIE BBITY CKHBIE KlanaHbl 380.

Kaxk u B BapuaHTax OCylI€CTBJIEHUs, ONMCAHHBIX BBILIE, IEPBBI, BTOPOH U TPETUN
peaxTopsi 306, 308, 312 conmepkaT onpeneseHHOe KOJTHYECTBO CMOJIBI (HAITPUMED, CMOJIBI
3ubepa), IOMELIEHHOW B HUX, U PACIIOJNIOKEHBI TIOCIIEIOBATENILHO MOCie peakTopa 307
aKTUBAaLMU. JlaHHBIE pEaKTOPBI MOTYT BKJIOYATH, B IEJSIX O€30MACHOCTH, IOAAYy HHEPTHOTO
a30Ta C U3MEPEHNEM CBOOOIHOrO MPOCTPAHCTBA HaA npoaykToM 403 u ogHy miu Oonee

BEHTWISILIMOHHBIX MepenBHBIX eMKkocTelt 401. MoryT ObITh pa3paboTaHbl IpyTrHe
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BEHTHJISILIMOHHBIE OTBEPCTHSI U/ UM MEPbI O€30MMaCHOCTH, KaK OyJeT MOHATHO CHEeNHaINCTaM B
AaHHOH 00JacTH.

Kak oTrmeuanoch Bblle, pacTBOP PaCTBOPHUTESI MMOAKIIIOYEH Yepe3 OOHY WU Oolee
nuHul 381 K KaKOOMy M3 IEPBOro, BTOPOro U TpeTbero peaktopos 306, 308, 312, a Taxkxke k
peakropy 307 aktuBauuu. OnuH wm 6onee knanaHoB 405 MOTYT peryJupoBaTh MOTOK
PacTBOPUTENIS B KAXKbIN U3 JAHHBIX COCYAOB. B Ipyrux BapuaHTax OCyIUECTBJICHHs TOYKA
BXO/1a PACTBOPUTENS B K&KABIN M3 IaHHBIX PEAKTOPOB MOXKET NMPEACTABIATh COOOMH
«PaCHbUIMTENbHBIN IAP» WU APYTO€ YCTPOMUCTBO PACHBUICHMUs], KOTOPOE MO3BOJISAET
3¢} eKTUBHO BBOAUTD PACTBOPUTEND B COCY]I, a TAKXKE MO3BOJISIET PACTBOPUTEIIO «CMBIBATD»
CTEHKHU cocy/ia (1 MoOble TBEpAbIE BELIECTBA, KOTOPbIE MOTYT ObITh pa3MeIleHbl Ha HUX), TEM
caMbIM obOecrieunBasi HaJjIeKalee CMEINBaHNe U BO3AEHCTBUE Ha BCIO CMOJIy PEareHTOB U
pacTBopuTeneii A nmpombIBKU. ([leficTBUTEIBHO, MEXIY 100OaBICHUEM KaXKIOH KOHKPETHON
AMUHOKHCJIOTBI, €CJIH CMOJIbI B peakTopax 300, 308 u 312 «IpoMBIBAIOTCS», OOBIYHO
PEKOMEHAIyeTCsl OIPBICKUBATh peakTopbl 306, 308 u 312 pacTBopuTEIEeM yKa3aHHBIM CIIOCOOOM).

Kak ormeuanoch BbIle, pacTBOp, BBIXOAAINN 13 peakropa 307 akTuBanuy, Oyaer
BBIXOJIUTH Y€Pe3 BBIXOJHOE HI)KHEE OTBEPCTHE U MOJCOEANHEHHYIO TPyOKy. B motoke nannoi
BBIXOJTHOW JINHUN MOTYT AOTIOJIHUTEIBHO HAXOAUTHCS natynk 409 pacxona, onus miu Oosnee
KJIanaHoB 411, KOHTPOIUPYIOIUX NMOTOK, a Takxke Hacoc 413. Kpome Toro, BbIyCKHasl TUHUSA
MOKET BKJIFOYATh OJUH WK OoJiee KJIanmaHoB 415, KOTOpbIe MO3BOJISIOT aBTOMATHKE BBIOOPOYHO
yIPaBJIATh TOTOKOM PacTBOpPA MO JIMHHUSM TaKUM 00pa30M, 4TOOBI PACTBOP MOKHO OBbLIO
HanpaBUTh B OTXOABI 419 Win B mepBbIi, BTOpOH W/umu TpeTuii peaktopsl 306, 308, 312. (Kak
npaswio, cuctema 300 Oyaer paboTaTk TakKUM 00pa3oOM, YTO BTOPOI U TPETHi peakTopbl 308,
312 O6yayT pacmoioKeHbl MOCIEOBATENBHO C IEPBLIM peakTopoM 306, Tak 4TO MOTOK CHavaa
noiaeT kK nepsoMy peaktopy 306, Ho kinamaH 415 (KOTOPBIH MOXKET MPEACTABISITh COOOH 3-
XOMIOBOU KJanaH (Ui 2-XOA0BOH KJIamaH, WK 4-X00BOM KJIATaH | T. JI.), IO3BOJIsIsS
TMIOJIB30BATENIO0 KOHTPOJIUPOBATH JAHHBIN MOTOK  U3MEHSITh €r0, €CIIH 3TO HEOOXOUMO).

Ilepssiii, BTOpON U TpeTuii peaktopsl 306, 308 u 312, ncnonedyemMble B JAHHOW CUCTEME
300, aHATOTMYHBI W/WJTH UIEHTUYHBI OMUCAHHBIM BbIlne. Kakblii U3 naHHbIA peakTopoB 300,
308 1 312 MOKeT NOMOJHUTENBHO BKJIKOUaTh Memaiky 421 u natuuk 423 TeMneparyphl.
PeaxTops! nepBoro, BTOpOro u Tperbero peakropos 306, 308 u 312 comepkaT CMOJBL, KOTOPBIE
OyayT CIyKUTh CyOCTPaTOM ISt TOCTpOoeHHs nentuaa. JlanHas cMosna OyieT BKIF0UaTh
3aIuIneHHy o N-rpymmmy, KOTopast MOJKET OBbITh yIalieHa C HCTIOJIb30BAHUEM PEeareHTa It
CHSATUSA 3aIIMUTHI U3 cocyaa 371, a 3aTeM npopearupyer ¢ paCTBOPOM aKTUBHPOBAHHOU
AMHHOKHUCIIOTHI (KOTOPBIA ObLT aKTUBUPOBaH B peaktope 307), TeM CaMbIM CBS3BIBAs JAHHYIO

AMHUHOKUCIIOTY C TIOCJIeIOBATENIbHOCTHEO/CMOJIOH (C rcrop3oBanrueM meroauk TAOCII).



10

15

20

25

30

35

20

BoInosHsst Takue cTaauy NOCIe0BATENBHO, MOKHO IPU HEOOXOIUMOCTH TOOABJIIATH PA3INYHbIC
aMUHOKMHCJIOTHI U3 pe3epByapos 301.

Kaxk onucaHno Bble, nepsslil peaktop 306, BTopoit peaktop 308 u Tperuii peakrop 312
MOTYT OBbITh PACHOJIOKEHBI ITOCIeN0BaTeNbHO. COOTBETCTBEHHO, IMTEPBOE KOJINIECTBO
aKTUBUPOBAHHONW aMUHOKHCJIOTHI IOABEPraeTCs peakuu B nepsoM peaxkrope 306, a 3ateM
JAHHbIE KOJIMYECTBA MOCJIEN0BATEIbHO HAIIPABIISIFOTCA BO BTOPOU U TpeTUM peakTopbl 308, 312
(1 HOBOE KOJIMUECTBO aKTHBHUPOBAHHOTO PacTBOpa 100ABISIETCS B EPBBIN peakTop 3006)
NOCPEICTBOM CI1oco0a, N3JI0KEHHOTO BbIme. [[1s o0eryeHust JaHHOTO TOTOKA, KaXIbIH
peakrop 306, 308, 312 moxeT BKIOUaTh GUIBTP 427 A rapaHTHH TOTO, YTO IPAHYJIbI TBEPAOH
NENTUAHON CMOJIBI W/MIIH 00pa3yroIni TBEPAOE BELIECTBO MENTH OCTAIOTCS B peakTopax 300,
308, 312. atumku 433 noTOKa, Kj1anaHbl 437 1 HaCOCHI 435 MOTYT UCIIOJIB30BATHCS
HeoOs13aTeNTbHO W/MIH 110 Mepe HEOOXOMUMOCTH JJIsl HAIIPABJIEHHUS JAHHOTO
«TIOCJIEeIOBATENIBHOTO» MOTOKA MEXKAy NEePBbIM, BTOPBIM U TpeTbuM peaktopamu 306, 308, 312.
AHaJOrn4HbIM 00pa3oM, ycTpoicTBo 441 nist otdopa mpod MokeT OBITh PACHOIOKEHO B TIFOOOM
MecTe CHCTEMbI (U HECKOJIbKO YCTPOicTB 441 nist oTbopa mpod mpu HeoOXOIUMOCTH) ISt
otbopa nmpod TOro, 4To MpoxoauT uepes cuctemy 300, mis odecreueH s TOro, 4To OHa paboTaeT
NPAaBUJIBHO, UM JIJIs1 IPOBEPKU NIOTOKA OTXOAOB, AJIl ONPEAENIEHUs] TOTO, YTO IPOMBIBKA
ABJIAETCS. AOCTATOYHOM.

CrnenyeT OTMETHUTb, YTO B BAPHAHTE OCYIIECTBIICHHUS, ITOKa3aHHOM Ha Dur.3, KjanaHbl
437 MoryT OBITH CKOHCTPYHUPOBAHBI TAKUM 00pa30M, UTO BBIXOJ] M3 IIEPBOTO, BTOPOTO M TPETHETO
peakropos 306, 308, 312 MoKeT MPOXOAUTD MOCIEOBATENIBHO CEPUIMHU H/HITH MOXKET
HaNpaBJATLCS B OTXOAbI 419. D10 nenaercs At TOro, YToObl ABTOMATHUKA MOTJIA YITPABIISTH
HeoOxonuMbIM TOTOKOM. Kpome Toro, Ha @ur. 3 nmokazaHa BbIXOAHAS JIMHUS U3 TPETETO
peaktopa 312, unymas k orxonaam 419. Kak ormedanock Bblllle, BAPUAHTBI OCYIIECTBICHUS
MOTyT OBbITh pa3paboTaHbl TAKUM 00pa3oMm, 4To eciu peaktopsl 306, 308 u 312 w/mu peaktop
akTuBauuU 307 MPOMBIBAIOTCS] PACTBOPUTENIEM, PACTBOPUTEINIb TOBTOPHO UCTIONB3YeTCs (U
HaIpaBJIsIeTCsl 0OPATHO B PEAKTOPHI), TEM CaMbIM Jiejiasi CUCTeMY 0oJiee 3KOJOTUIHOM.
AHaNOru4HbIM 00Pa30M PAaCTBOP AKTUBUPOBAHHON aMHHOKHCIIOTBI MOKET IMPOTEKATh Yepes
NEPBBIN, BTOPOH U TpeTuil peaktopsl 306, 308 1 312, a 3aTeM CHOBA BO3BpALLATHCS
(MHOTOKpATHO, TPU HEOOXOAMMOCTH) Uepe3 Te k€ peakTops! (1/miu peakTop aktusanuu 307),
YTO M CPEACTBO MOBTOPHOTO MPOBEAEHHS PEAKIMU (HO MPH HEOOXOAMMOCTH PEaKLIUH JIyYIle
NPOBOANTH MapauienbHo). Hampumep, B mpoMeXyTKax Mexny 10OaBICHHEM KaKIoH
KOHKPETHOH aMHHOKHCIIOTBI, KOTa CMOJIBI K IPOMBIBAOTY, OOBIMHO IaHHAs IIPOMBIBKA
NpOoUcXoauT B 10 pa3nuuHbIX cTaguil MPOMBIBKU. B TakOM ciy4ae nepsble 2-8 MPOMBIBOK MOTYT

BBITIOJIHATBCA C IPEABAPUTECIIBHO UCTIOJIb30BAHHBIM PACTBOPUTEIIEM, TAK KaK, HCCMOTPS HaA TO,
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YTO JAHHBIN PACTBOPUTENb MOXKET COIEPKATh MPUMECH, OH JOCTATOYHO KYUCT» AJIs1 NEPBOU
MAPTHH IPOMBIBOK, 38 KOTOPOH CIIEAYIOT MOCIEAHUE POMBIBKH (OT 2 10 8 MPOMBIBOK) YHCTHIM
pacTBopuTeneM. PacTBOp 1uisl MPOMBIBKH OT MOCJIEIHUX 2-8 MPOMBIBOK COOMPAIOT B
PELUPKYJISIIMOHHOM COCY € JJIs1 UCTIOJb30BAHUS B NEPBBIX 2-8 MPOMBIBKAX CAEAYIOLIErO LUKIIA.
Taxum 00pa3oM, KOJTMUECTBO PACTBOPHUTEIS, CIIOIB3YEMOTO BO BPEMsI BCErO Mporiecca
NPOMBIBKH, YMEHBIIAETCS).

Ccrinasch Tenepp Ha Dur. 4, nokasana cucrema 500, KoTopas mpeACTaBiIsAeT COOOH
onnaiH-cucteMy JKX-MC, KOTOPYI0 MOXKHO UCIOJIB30BATh B COYETAHUM C BAPUAHTAMU
OCYyLLECTBJIEHUs, OKa3aHHbIMU Ha Dur. 1-3. B yacTtHocTH, cuctema 500 npegHasHaveHa s
NPOBENIEHHS] U3MEPEHUI PaCTBOPOB U MPOO TBEPAOQA3HBIX MMENTHIOB, CBA3aHHBIX CO CMOJIOH, B
peakTopax, ONMUCAHHBIX BBILIE, TEM CAMBIM IPEAOCTABIIASA ONEPATOPY HHPOPMALIUIO B PEKUME
pPEeaNbHOrO BPEMEHH O TOM, YTO MPOUCXOAUT B CUCTEME.

Cucrema 500 Brirouaet pezepByap 503 ¢ pacTBOpOM i OTIIEIIeHHs. Bo MHOrnX
BapUAHTAX OCYLIECTBJICHHS JaHHBIA PacTBOP JAJIs OTIIEIUIEHUs npencTasisieT coboit TFA,
KOTOPBIH NMpeaHa3HA4eH JUIsl OTIIEIUIeHHsI 0Opa30BaHHOIO MENTHAA OT CMOJIBI (1, TAKUM
00pa3oM, BBITATHBaHUs 00pa30BaHHOTrO NenThaa u3 cMoubl). TFA Takke MOXKET racuTh peakLuu
couetanus. Knananst 518p, 518q u 518s, kak nokazano Ha ®ur. 4, paboTarOT A yIpaBIeHUS
notokoM pactBopa TFA (unm pacTBopa [uist OTIIETUIEHHsI) B CHCTeMY. Tak:ke MOXKeT UMEThCs
nepenuBHas 30Ha 507 1 OTIIETUIEHUs, KOTOPasi BKJItoUaeT JuHuu S08 BMecTe ¢ nepeuBHbIMU
cocynamu 509 u u3MepuTeNbHYIO 30HY 511 (BMecTe ¢ kianaHoM 518r, coequHEHHBIM C Tofave
522 a3zora). [lanHas cuctema S07 mpenHa3HaueHa Uit OTMEPHUBAHUST HEOOXOIMMOr0 KOJHYECTBA
TFA u Bo3BpaTa Bcero u3dbITka odpatao B cocya 503 mis xpanenus. CnenuaanctaM B JaHHOH
oOnacTu OyeT MOHATHO, KaK Peai30BaTh JaHHbIE PYHKIUN 0€30MacHOCTH W/ WITH (PyHKIUH
MOTOKA /JIs yIpaBieHusl MOTOKoM pacTBopa TFA. DTo MOXeT BKJIFOUATh UCTIOIb30BAHUE OJJHOTO
wu Oosee kinanaHoB 518.

Cucrema 500 Tak:ke BKIIFOYaeT cMecUTeNbHbIN 0ak 510 (KOTOpPBII MOXKET MPENCTABIISATh
coboii cocyn oobemom 500 mit). B cmecutenbHbiil Oak 510 MokeT moctynarh o0pasen
CYCIIEH3MH U3 PACTBOPUTENIS peakTopa (KOTOPBIM MOXKET MpencTaBisTh codoit DMF) u3 nunuii
512 nast pacTBOpUTENS, KOTOPBIE PETyIUPYIOTCs KianmaHamu S518a. JlanHbie tuauu 512 (BMecte
¢ kanaHamu 518b u 518a) Mo3BONSAIOT U3BJIEKATH CYCHEH3UIO U3 PEakTOpoB (Oyap TO peakTop
AKTUBALIMY WJIN TIEPBBIN, BTOPOH MM TPETUI PEaKTOPbI, ONMHCaHHBIE Bbie). Jluauu 512 moryT
HMeTh BHYTPEHHUI1 fuamerp 1/8 #°™? i pemnuii nuamerp 1/4 mroiima. Jlunuu 512 1 KIanaHsl
518a u 518b Tak:ke MO3BOJIAIOT MOAABATH ra3 (M3 UCTOYHHUKA 522 a30Ta) B CUCTEMY, & TAKIKE
HCIIONIb30BaTh LUKJ «OTKaukw». Knanane! 518a Takke MO3BOJISAIOT MaTepuaiy Tedb K BO3BPATy

peakropa 524 u u3 peakropa 525. Knanan 518b no3somsier monyuars DMF (pacTBopurens) u3
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KoJIekTopa 526, mpu Heodxoaumoctr. HasHauenne muuuit 512 3axmouaercs B oTOOpe mpoObl
PEaKIMOHHON cycrieH3nu (Hampumep, 1 M) 1uist obecredeHus: BO3SMOXKHOCTH €ro T00aBJICHHUS B
6ak 510. KnamaHel MOKHO HCIIONIb30BATH JJIsi 00ECTIEYeHHsI BBITEKAHUSI MaTepraja U3 peakropa
525 (u, npu HEOOXOAMMOCTH, €0 MPOTEKAHHS B BOCXOSIIEM HAIIPABIEHHUH), YTOOBI Cy CIIEH3HSI
He JIOCTUraja Hacoca, NpeaoTBpaliasi U3MeJlbueHUe [MapuKoB cMOJbl. COOTBETCTBEHHO,
MOCPEICTBOM IEPEKITIOUEHHS] KJIAMTAHOB M UCIIOJIb30BAHMUS a30Ta CYyCIEH3UsI MOXKET OBbITh
U3BJIEYCHA, & OCTATOK BO3BpALIEH B peakTop 525 mocpencTBoM oOpaTHOTO OTKaYnBaHus Oe3
U3MeNIbYeHUs1 CMOJIBI B Hacoce. CriennaancTam B JaHHOH o0nactu OyieT MOHATHO, KaK 3TO
OCYLIECTBUTb.

B nononnenne k npode cycneH3nu B cMecuTenbHbIl 0ak 510 mocrynaer eme ogHa
nojaya U3 UCTOYHMNKa pasdasurens 520, KOTOpbIi OyaeT 10OaBIATh PACTBOPUTEND UM APYTHE
MaTtepuabl 11 pasdaBieHus mpoOel o0beMoM 1 mMit o Mepe HeoOxoaumocTu. JlaHHas mopava
pazbaBuTens 520 coeqrHEeHa CO CMECUTENbHBIM OAaKOM 10 JTUHUIM 528, MOXKHO TakKe
UCIIONb30BaTh cucteMy 527 nepenusa pazdasutens. JlaHHas cuctema 527 MOXKET Takxke
BKJIIOYATh 30HY 529 nepenusa pazOaBuTess, KOTOpask BKIIOYAET JUHUU 528 BMeCTe C
HepeMBHBIMU cocyiaMu 529 u u3MepuTenbHyo 30Hy 521 (BMecte ¢ kinanaHamu 518e u 518,
coeMHEeHHBbIMU ¢ a30ToM). Knanan 518h perynupyer notok B nepenuBHoi cocyn 529. [lanHast
cucrema 527 nepenuBa paz0aBUTENs MpeJHA3HAUEHA TSI OTMEPHUBAHUS HEOOXOIMMOr0
KOJIN4YeCTBa pa30aBHUTEIsI M BO3BPATA BCErO M3JIMIIKA OOPaTHO B eMKOCTh 520 1Ist XpaHEHHUSI.
Crnenpanmicram B JaHHOW oOnacT OyAeT MOHATHO, KaK pean30BaTh JaHHbIE (yHKIUH
0e30MacHOCTH, a TaK»Ke KOHTPOJIUPOBATh MOTOK PacTBOpa pa3OaBUTENS.

ITonas B cMecutenbHbIN Oak 510, paciieruieHHbIi 1 pa3daBieHHas nmpoda Oyner Teub 1o
auann 540 x knanany 518m. Tlo nannHol muann 540 maTepuan (KOTOPbIi OOBIYHO MPENCTABIISET
co0O0H MenTuA WK PacTyLIYI0 aMUHOKUCIIOTHYIO TIOCJIEA0BATEIbHOCTD, OTIIEIUIEHHYIO OT
cMonbl) octynaer Ha BOXKX 544 nns ananmza. EMxocts 541 muist xpaneHust (KOTOpast MOXKeET
NpeACTaBISITh COO0H eMKoCcTh Ha 300 MJT) MOXKeT UCTIONIb30BaThCs niepen BOYKX mist otneneHus
Ny3bIPbKOB Ta3a OT JKUIKOCTH NOJ EHCTBHEM CHJIBI TSDKECTH U XPAHEHUS POOBI IO Mepe
HEOOXOIMMOCTH.

Cwmecurenpnblii 6ak 510 Moxer ObITh nprcoenuHed K Juand 550 (u knanany 518)) nus
BEHTWISILIUU cMecuTeNbHOro Oaka 510 nmpu HeoOxogumocTu. JlaTtunku 551, Takue Kak qaTduKu
TaBJICHHSI UJIM TEMITEPATypbl (WIIK APYTHe JaTIUKH), MOTYT H3MEPSITh YCIOBHSI B JAHHOHN JIMHUU
(unn BooOOIIIE B CHCTEME, €CITM OHU pa3MelleHbl B Apyrux Mecrax B cucreMe 500). [atauk 551
JIaBJIEHUS UCIIONIb3YEeTCsl B aBTOMAaTU3UPOBAHHOMN MOCIIEI0BATENbHOCTH B KaUeCTBE HHANKATOPa

Nepexona K CleAyLen CTaiuu.
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Kak npasuiio, nocie 30 MUHYT NepeMeInnBaHus B CMECHTEIBHOM Oake 510 mus
o0ecriedeHrsl BpeMEHH JUIsl CHATHS 3aIMUThI C enTHza (U mocie pa30aBiieHus ), MaTepral MOXKET
ObITh U3BNIEUEH U3 cMecuTenbHoro 6aka 510 mo nuHuM 555 u ocraBneH Ha knanane 518k wmn
psinom ¢ HuM. Kak TopKo naHHbIH kiamnaH 518k oTKpbIT, )kuakue n/nuimm oTpadoTaHHBIE
rPaHyJIbl CMOJIBI MOTYT T€Ub 1O JIMHUH 555 B oTx0ab! 546. KaycTuueckuii 6apdorep 557 MOXHO
NPUMEHSTH B KAYECTBE NMPEIOXPAHUTENBHOTO MeXaHn3Ma 1Jist ouncTku modoi TFA, koropas
MOXET HaXOIUThCs B TMHUU 555. TIpn He0OXOAMMOCTH a30T WM APYTOH ra3 MOKHO AOOABIISATh
nocpeacTBoM Jinanu 561 u kianana 562 k orxonam 546 st o0erdeHust JaHHOW OYHCTKU.
Taxoke MoryT OpITh 10OaBNeHb! [pyrue GyHKIUN O€30MaCHOCTH, TAKHE KaK JIOBYILIKa 569
KOoHJeHcaTa. JIoBy1ka 569 KOHEeHCaTa CKOHCTPYHUPOBAaHA TAKUM 00pa3oM, 4TOOBI KHIKOCTh
OapboTepa He MorIa BcachiBaThCsl 00paTHO B cucteMy. Kak nokasano Ha @ur. 4, naHHas
JIOBYILIKA 569 115t KOHJAEKHCATa Takke MOXKET ObITh COeMHEeHa MmocpencTBoM JuHuM 580 ¢
HUCTOYHUKOM a30Ta 581, KOTOpHIN MOAAET a30T UM APYToH ra3 Ajs NoAAepKaHus HHEPTHOCTU
569, 546 u 557.

Cneunanucram B faHHOH 00aacTi OyAeT MOHITHO, KaK YacTo CJeAyeT OTOUPATh MPOOLI
13 PEaKTOPOB C UCTOAb30BaHueM cucteMbl 500, mokazaHHOU Ha @ur. 4. B HEKOTOPBIX
BAPUAHTAX OCYLIECTBIICHUS B XOZ€ PEAKLUH CBSA3bIBAHHS OTOOP MPOO MOXKET MPOUCXOAUTH
4yepes3 peryssipHble HHTEPBAJIbl BpEMEHH, HAIPUMED, Kaxable 45 MUHYT. B npyrux cutyauusx
oTO0op NMpPod MOKET MPOUCXOAUTD C IPYTUMH HHTEPBAJIaMU, HAPUMEp, Kakable 60 MUHYT HIIH
BO BpeMsi CTainii MPOMbIBKU. KOHEYHO, CrielaircThl B JAaHHOM 00JIAaCTH MOTYT pa3paboTaTh
ApPyTHe 4acTOThI 0TOOpa Mpod.

B npyrux BapraHTax OCyIIECTBJIEHHs OTOOp MPOO U3 peaKTopa aKTUBALIUH MOKET
MPOMCXOAUTh ABTOMATHUYECKH JI0 TOTO, KaK COEPKIMOE PEaKTOpa aKTUBALIUH OyIeT 100aBIEeHO
B MIEPBBIN PEAKTOP. DTO JENAETCs UISA IPOBEPKH TOTO, YTO AMUHOKHCIIOTA, KOTOpast ObLIa
nobaBlieHa B peaKTOp aKTUBALMH (M BIIOCIENCTBUH OyIeT 1o0aBjieHa B EPBbIi, BTOPOH U
TPETUI peaKTOpsl), SBISIETCS HEOOXOIUMON AMHUHOKHUCIIOTOH, HAPUMep, CIeAYOIei
aAMHHOKHCIJIOTOHN B MOCJIe0BaTeNbHOCTH. [IpiunHa 3TOro 3akyro4aeTcsi B TOM, YTO, HAIlpUMep,
€clIi 25 aMUHOKHCIIOT YK€ MPOpearupoBaId MeXay coOol 1 1o0aBiIeHa « HEMPABUIIbHAS
AMHHOKHCIIOTA, TO BCSI MOCIENOBATEIbHOCTD MENTHA Oy1eT HeMTPABHIIBHON W CHHTE3 MENTH/A
MPUIETCS MOJTHOCTBIO Tiepeenarth (¢ camoro Hadana). Takum oOpa3om, Iuisl IPenoTBPAIIEHUS
JaHHOM OIMOKH aMUHOKHCIIOTY aBTOMaTHYECKH OTOMPAIOT IO TOTO, KaK OHa OyJIeT BKIIFOYEHA B
PEAKLHIO CBA3BIBAHMS, TEM CAMBIM CBOJISI K MUHUMYMY BEPOSITHOCTB TOTO, UTO OyneT nobaBieHa
«HeTpaBUJIbHAS» AMUHOKHUCIIOTA.

Teneps Oyzner cnenana ccpuika Ha Qur. S, re MOKa3aH BUA B NEPCIEKTHBE PEAKTOPOB

106, 108 u 112, nokaszanubix Ha @ur. 1. Kak BuaHo Ha @ur. 5, cmona 120 sBisieTcs NOPUCTOH,
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TaK 4TO YaCTh PaCTBOPA aKTMBUPOBAHHOTO CJIOKHOTO 3dupa (Kak yKa3aHO B JAHHOM
JOKYMEHTE) MOXKeT adCOpOMPOBATHCS B MOPAX U MPOJOJLKATH PEAKIIHIO, KaK TTOKa3aHO B JaHHOM

JOKYMEHTE.

Eme onHUM acrekToM HACTOSIIIUX BAPUAHTOB OCYILECTBJICHMUS SIBJIETCS TO, YTO OHJIAIH-
cuctemy XKX-MC MOXKHO UCTIONIB30BATh C MEPBLIM peakTopoM. OHa MOKET NMPEACTaBIATh COOOH
OMUCAHHYIO B IaHHOM JIOKyMeHTe oHnaliH-cucteMy JKXMC, ucnonb3yeMyro ¢ nepBbIM
PEaKTOPOM CHUCTEMBI C TIOCIEI0BATENBHO PACIIONOKEHHBIMU PEAKTOPAMHU, ONTUCAHHBIMU B
JaHHOM JOKyMeHTe. MOoryT ObITh pa3paOOTaHbl APYTHe BAPHAHTHI OCYIECTBIICHUS, B KOTOPBIX
onnaitH-cucreMy JKX-MC ncnonb3yroT ¢ OJHUM PEaKkTOpOM, KOTOPbII B HEKOTOPBIX BapHaHTax
OCYLIECTBIICHHUS MOKET MPECTABIIATL COOOH pEeakTop NEePUOANIECKOrO NEHCTBHSL.
Ipeumymectso cucremsl JKX-MC 3akirouaercs: B TOM, YTO TOUHast npoda (Hampumep, 1 M)
MOKET OBITh M3BJICUEHA AaBTOMATHYECKH B PA3HOE BPEMsI B XOJI€ peakIuy (HarpuMep, B Hadaje,
cepenrHe W/ KOHLEe peakunn). [lonb3oBarenb MOXKET UMETh BO3SMOXKHOCTb
3arporpaMMHpOBaTh ABTOMATUYECKOE U3BJIeueHue mpoOsl. M3Bneuennyo nmpody MOKHO
UCTIOJIB30BaTh AJIsl IPOBEPKHU TOTO, KaK MPOTEKAET PEaKLMsl U 3aBeplLIeHa U peakuus. Takon
oTOOp P00 MOKET MPOUCXOIUTH B XOJI€ CTAAUH AKTUBALIUH, CTAANN PEAKIIUU H/UIN B XOZE
craguu(-it) npombiBky. [Ipu rcnonszoBannu aanHoM XXX-MC Mosker He moTpeOoBaThCs
kputepuii Katizepa (KOTOpbIii OOBIMHO MPUMEHSIIOT JJIsl MOHUTOPHHTA MPOLIECCA CBSI3bIBAHUS
NenTuaAoOB) (TaKUM 00pa3oM HKOHOMSITCS 3aTpaThl U Bpemsi). OTOop mpod MOKET Takke
o0ecrneyrBaTh MOHUTOPHHT PEAKIUI B PEIKUME PEaTbHOIO BPEMEHH, YTO MOXKET ObITh OCOOEHHO
LICHHBIM B MTPOU3BOJICTBEHHBIX MacuITabax. HecMOTpst Ha TO, UTO B HACTOSIIIEE BPEMsI
CYLIECTBYIOT MPOOOOTOOPHUKH, Takue Kak mpobooTdopuuku Mettler Toledo, nannoe
obopynoBanue He UCIONb3YIOT ¢ peakropamu T@CIT 1 0HO He BKJIIOYAET yCTPOHCTBA U
CIIOCOOBI AJIs PACINEIUICHUS M CHSTHSI 3aLUThI, pa30aBICHHs, CMELIMBAHUS, OTACIEHUS OT
rpaHyJI OTpabOTaHHON CMOJIBI, TpaHCcnopTHPOBKH B XKX-MC u pa3MerneHus: Ha KOHType
nepexmouenus: JKX-MC. [TonpoOHasi mporienypa aBTOMaTH3UPOBAHHOM MOCIENOBATEIbHOCTU

st onnaiH-cucteMbl XKX-MC, noka3zanHas Ha @ur. 4, BRINISIIUT CIEAYOMUM 00pa3oMm.

Tenexka 491: ITocnenoBaTeapbHOCTD IS IEPUCTATBTHUECKOTO 0TOOpa MPOoOd MENTHIHOTO
CHHTE3a

OO6HosneHo: 15 nexabps 2020 r.

Hauano noCcpeACTBOM BEHTUIIALINN. Knananasr OTKPBITBI:

OtkpoeiTe 618A, 518k [618A, 518k]
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Oxupnanue BBeneHue BpeMeHH nonp3osareneM « Vent PSI Read Dly»
Oxxunanue PT < «Vent Low»
3akpoeiTh 618A, 518k []
ITpoba
OtkppITh Kanax 518 [518)]
Komanna 3anycka nepucranbTudeckoro Hacoca st mpod “forward”
Osxnpanue BBeneHus nonb3osareneM Bpemern «Pumpl Timel»
KomaHza 0CTaHOBKH MEPUCTATBTHYECKOTO Hacoca ISt pod
Bxurouenne nuranus kinanasa 518a (TpexxomoBble KilanaHbl Ut TPOObI) [518a

518k]

2

Oxnpnanue «AB open time»

OrkiroueHne nuTaHus Kinanana A (BO3BpaT TPEXXOAOBBIX KJIAMAHOB K PEaKTOPY/KOHBEHEpY)
[518]]

KomaHnna n3MeHeHus1 HarpaBlieH sl IePUCTaTbTHUYECKOr0 Hacoca st mpob Ha “backwards”.

Osxunanue BBeneHus nonb3oBaresneM BpeMeHu «Pumpl CCW timey»

KomaHzaa 0CTaHOBKH MEPUCTAIbTHYECKOTO Hacoca IJisl mpod

JloOaBneHne pacTBOpa I OTILIEIUICHHS

Otkporth 5181, 5185 [518;, 518r, 518s]
Osxupanue 5 CeKyHI ISl TOTHSTHS JaBJIEHUs B Oy ThUIKE C PACTBOPOM JJIsl OTIIETIIICHUS
3axpsiTh 518p, 518¢ [518;]

OtxpriTh 5189 [518;, 518(q]
Osxunanue 5 CeKyHA BbIXOZa pacTBOpa IS OTLIETUIEHUS U3 30HBI H3MEpPEHUs

3axpsiTh 518q [518)]

OtxpeiTe 518p [518;, 518p]

Bpewms oxxunanus BBeneHus nojib3onareneM BpemeHu «P Open Timey

3axpsITh 518p [518;]

OtxpeiTh 5181, 518s [518), 518r, 518s]
Bpewms oskunanust BBeIeHUs MOJIb3oBaTesieM BpeMernu «S Open timey

3axpeITh 518s [518;, 518r]
OTtkpriTh 518 [518;, 518q, 518r]

Bpewms oskunanust BBeeHUs mojib3oBaresieM Bpemenn «Q Open timey»
3axpeith 518p, S18kB [518;]
CHsiTHE 3aLIUTHI

Osxnpnanne «Deprotect Time»

B oxunanuu
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Kaxxnoe «Mix Delay Time» (BBOAMMBII MOIB30BATEIEM MTApPAMET))

OtkpeiTh knanan L, 618A [518;, L, 618A]
Oxnpnanne «Mixing Time» (BBOIUMBIN MOJIb30BATENEM TTAPAMETD)

3axpbIThb KjanaH L, 618A [518)]

3akphITh KiamnaH 518j []

Ormeputb pazOaBuTenb

Otkprite G [G]
Osxnpanue BBOMA nonb3oBateneM BpeMeHH «G Open Time»

3axpsiTe G []
Ortkperrs 518e¢, 518h [518e, 518h]

Osxnpnanue BBOna nonb3osatenem spemenn « DEH Open Time»

3akpsiTh 518h [518e]

OtkpriTh 5181, 518q s co3naHus TaBIEHHUS B CMECUTEIIBHOM Oake
[518e, 518q, 518r]

Oxunanne PT > Mix Pot Close

3akpbITh 518p, 518kB [518e]

OtxpriTe M1, M2 [518e, M1, M2]
Oxxunanue PT <LVS Empty / M2 Cls

3akpeith M1 M2 [518e]
CwMmemmBaHUe OTHIETIEHHOW TPOOBI U pa3OaBUTEIsI

OtxpeITh KanaH 618a [518e, 618a]
Oxupnanue PT > BBeneHMe MOJIb30BaTENEM YCTAaHOBIEHHOTO 3HaYeHus1 «Mix Pot Close».
3akpbITh KJanaH 618a [518e]
Ocenanue

OsxnpaHue BBeIEHUS MOJIb30BaTeNeM «settling timey

Ilepenoc 8 BOXKX

OtxpriTh K1anad M1 [518e, M1]
Oxupnanne PT < «M1 Close PSI»

3axpbITh Kjanad M1 [518e]

CnuB ocTaBIIENCS CyCIIEH3NH U3 CMECUTENIBHOTO 0aka

OtxpoiTh 618a [518e, 618a]
Oxupnanue PT > BBeneHne NoIb30BaTENEM YCTaHOBIEHHOTO 3HaueHus1 «Mix Pot Close».
3axpbITh 618a [518e]

Orkperrs 518k [518e, 518k]

Oxnpanue cunteiBanuil PT < «Vent Low»
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3akpeiTh 518k [518e]
Ecnu Agilent:
Pasmemenne npoOsr Ha BOXX
OtkpriTh 618a [518e, 618a]
Osxnpnanue PT > BBeneHHe MONb30BaTENEM YCTAHOBIEHHOTO 3HAYEHUS «MIX pressurey (To ke

YCTAaHOBJICHHOEC 3HAUCHUEC, YTO U BbIHle).

OtkpoiTe M1 [518e, 618A, M1]
Osxnpanne «M3 Open Delay»
OtkpbiTe M3 [518e, 618A, M1,M3]
Osxnpnanue «M3 Open Time»
3axpbiTh M3, 618a, 518e, M1 []
Curnan nys BOXKX nnst orGopa npoOsr
BenTusiis
OtkpriTh 618a, 518q, 518k [618a, 518k, 518q]

Osxunanue BBeneHus nonbzonareneM « Vent PSI Read Dly»
Osxupnanue cuntbiBanuil PT < «Vent Low»
3axpsiTh 518k, 618a, 518k []

OsxupaHue crnenyrome 3aaHHOi MPoObI

IIpombiBKa Hacoca

BrInosasieTcst mocie nocineaHux mpod COYeTaHMsI UTH CHSTHS 3aLIUThI

Brurouenne nuranus kinanasa 518a (TpexxomoBble KianaHbl B HAPABICHUH CMECUTEJIbHOTO

Oaka) [S18a]

OrkpeiTh kianax 518b (DMF) [518a, 51806]

Komanna 3anycka nepucrampTayeckoro Hacoca «forward» B TedeHHe BpeMeHH, BBEACHHOTO

MOJIb30BATENEM.

KomaHza 0CTaHOBKH MEPUCTATBTHYECKOTO Hacoca ISt pod

3akpeITh KianaH 518b [518a]

OtkrovyeHne muTaHus KianaHa 518a (Bo3BpaT TpeXXOIOBBIX KJIAMMAHOB K PEaKTOPY/KOHBEHEPY )
[]

IIpombiBKa KjlanaHa:

Komanna 3anycka nepucTaibTHYeCKOro Hacoca il MpoObl B PEIKUME «Treversey B TeueHue |

CEeKyH/bL

KomaHza OCTaHOBKH MEPUCTATBTHYECKOTO Hacoca ISt pod
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Brxurouenne nuranus kinanasa 518a (TpexxomoBble KianaHbl B HAPABICHUH CMECUTENIbHOTO
Oaka) [518a]
OrtkpeiTh Kianas 518k [518a, 518k]
Oxunanue 5 cekyHn
3akpeITh KianaH 518k [518a]
OtkroueHne nmuTaHus KinanaHa 5S18a (Bo3BpaT TpexXxXOoIOBBIX KJIAMMAHOB K PEaKTOPy/KOHBEHepY )

[]
IIoBTOPUTH IPOMBIBKY KJIanaHa 3 pasa
Komanna 3amnycka nepucTagpbTHYECKOro Hacoca Juist poObl B pesKUMe “reverse” B TeUeHUe
BPEMEHU, BBEIEHHOIO MOJIb30BATEIIEM.

Komanga ocTaHOBKHU NEPUCTANIBTUYICCKOro HaCOCa AJist l'lp06

IIpumep 1
KoHcTpyuposanue Tup3enaTuia nocpeacTsom teepaodassoro nenruanoro cunresa (TOCIT)

Tupsenatun (Pur. 6) conep>kUT OCHOBY U3 39 aMUHOKHCIIOT, CHHTE3 KOTOPBIX
OCYLIECTBJISIIOT ITOCPEACTBOM JIMHEHHOTo TBepaodasHoro nentuaHoro cunresa (TOCII).
CuHres TUp3enaTuaa OCyIECTBISAIOT CHavYalla MOCPEACTBOM KOHCTPYUPOBaHUs 39-MepHOro
MIPOME3KY TOUHOTIO COEAMHEHUSI OCHOBHOM LIeTIH, KaK NMOKa3aHOo Ha Pur. 7, C UCMOJIb30BaHUEM
crioco0a MocyienoBaTeIbHbIX PEAKTOPOB, Kak onmucaHo Hwke. Crenyer oOpaTHTh BHUMAHUE, YTO
B XOJI€ CHMHTE3a THp3enarnaa 39-MepHoe MPOMEKY TOUHOE COSTUHEHNE OCHOBHOM Lenu (Dur. 7)
NPUCOEAMHSIETCS K TBepAOH momiioxkke (cMoia 3udepa, Kak OMUCaHO B JAHHOM JIOKYMEHET)
nocpeactsoM rpynnsl -NHz, npucoennHeHHol k cepuny-39.

B tabnune 1 ykasan nopsok, B KOTOPOM Kakaasi u3 39 aMUHOKHCIIOT UCTIONB3YeTCs
JUIsl IOCTPOEHUS TUP3eNaTUAHOro octoBa. Hanpumep, cepuH siBiseTCs NEPBON aMUHOKUCIOTOMH,
UCIIOJIb3YE€MOH B CHHTE3€ OCTOBA, IPH 3TOM OHA MPEICTaBIIET COOOH aMUHOKHUCIIOTY,
MPUCYTCTBYIOILIYIO B NOJIOXKeHUH 39 Tup3enatuaa. A30T KaXI0M aMUHOKHCIIOTHI,
ucnoas3dyemoii B tuHeiHoM TOCII ot Ser39 no Aib2, 3amuimen 9-
dbayopenunmetuokcukapoboHmibHol (Fmoc) rpynmoii Ha a-a30Te, 3a uckimoueHuem Tyrl,
KOTOPBIN 3aIuIleH mpem -OyTunokcukapOoonmiom (Boc) Ha a-a3ore. [[j1s 3aIIUTHBIX TPy
OOKOBOI 1IeTH, KaK YKa3aHo B Tabnuie 1, KHCIopoa 3amuineH TpeT-oyTiiioM (7Bu), a a3oT
sammieH TputwioM (Trt), 1-(4,4-numMeTnn-2,6-THOKCOUKIIOTeKC- 1 - HitnaeH)-3-MeTUI0y THIOM

(ivDde) nmu Boc.
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Tabmmua 1. [Topsnok 39 aMHHOKHCIIOT, UCTIONB3YEMBIX B KOHCTPYKIIMU THP3EMaTHIA

nocpeactsoM TOCIL
Ilopsipox
nobasnenust | [TonoxxeHue
AMUHOKHUCJIOTHI AA Ha AA, ucnoap3lyemMast Ha
(AA) MIENTUAE Hassanne AA CTaauU COEqUHEHUS
1 39 Cepun Fmoc-Ser(/Bu)-OH
2 38 IIPOJIMH Fmoc-Pro-OH
3 37 IPOJIMH Fmoc-Pro-OH
4 36 IIPOJIMH Fmoc-Pro-OH
5 35 aJIaHUH Fmoc-Ala-OH
6 34 I muimH Fmoc-Gly-OH
7 33 CepuHn Fmoc-Ser(/Bu)-OH
8 32 Cepun Fmoc-Ser(/Bu)-OH
9 31 IIPOJIMH Fmoc-Pro-OH
10 30 I munmH Fmoc-Gly-OH
11 29 I uuuH Fmoc-Gly-OH
12 28 aJIAaHUH Fmoc-Ala-OH
13 27 M30JIEALIMH Fmoc-Ile-OH
14 26 Jlelinuu Fmoc-Leu-OH
15 25 Tpunrodan Fmoc-Trp(Boc)-OH
16 24 LIy TAMUH Fmoc-GIn(Trt)-OH
17 23 BaJIMH Fmoc-Val-OH
18 22 deHunaNaHuH Fmoc-Phe-OH
19 21 aJIaHWH Fmoc-Ala-OH
20 20 Jlusun-ivDde Fmoc-Lys(ivDde)-OH
21 19 Iy TAMUH Fmoc-GlIn(Trt)-OH
22 18 aJIAHVH Fmoc-Ala-OH
23 17 M30JIEMLIMH Fmoc-Ile-OH
24 16 JIU3UH Fmoc-Lys(Boc)-OH
acriaparvuHoBas Fmoc-Asp(/Bu)-OH
25 15 KHCJIOTa
26 14 Jlefinuu Fmoc-Leu-OH
2-aMHHOW30MACJISTHAS Fmoc-Aib-OH
27 13 KHCJIOTa
28 12 H30JIEULIH Fmoc-Ile-OH
29 11 Cepun Fmoc-Ser(/Bu)-OH
30 10 Tupo3un Fmoc-Tyr(Bu)-OH
acraparuHOBast Fmoc-Asp(tBu)-OH
31 9 KHCJIOTa
32 8 Cepun Fmoc-Ser(/Bu)-OH
33 7 Tpeonun Fmoc-Thr(/Bu)-OH
34 6 DeHunataHne Fmoc-Phe-OH
35 5 Tpeonun Fmoc-Thr(/Bu)-OH
36 4 I i Fmoc-Gly-OH
37 3 InytamunoBas kucnora | Fmoc-Glu(zBu)-OH
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2-aMUHOMW30OMACIISTHAS Fmoc-Aib-OH
38 2 KHCJIOTa
39 1 Boc-tuposun Boc-Tyr(rBu)-OH

Cnoco0 nocjaea0oBaTeJLHOr0 BKJIIYEHUS PEAKTOPOB

I'otoBsat 20-npoueHTHbIH pacTBop nunepunuHa B DMF cnenyromum obpazom:
pazbasistot nunepuaut (800 M) o oovema 4,0 11 mocpencrtsom nodasnenuss DMF ¢
nojiyueHueM 20% pactBopa 1o odbemy.

I'otossar 0,68 M pactop Oxyma B DMF crnenyromum o0pa3oM: pacTBOPSIFOT
stun(ruapokcunmMuHo)anoanerar (Oxyma, 386,85 r, 2,722 monp) B DMF o o6bwema 4,0 11 ¢
nosiydeHuem 0,68 M pacTBopa, 3aTeM depe3 pacTBop 0apOOTUPYIOT a30T NP 2 CTAHJAPTHBIX
KyOndeckux QyTax B yac.

T'otost 0,60 M pactBop DIC 8 DMF cnenyromum obpasom: pacteopsitor N,N'-
munzonponkapooguumun (340,8 r, 2,700 mosnb) B DMF no o6bema 4,5 1 ¢ noaydenuem 0,60
M pacTBOpa, 3aT€M MPOMYCKAIOT Yepe3 pacTBOP a30T MPHU 2 CTAaHIAPTHBIX KyOnueckux (yrax B
Jac.

I'otost 0,375 M pactsop cepura B DMF cnenyromum obpasom: pacteopsitor FMOC-
Ser(tBu)-OH (431,3 r, 1,318 monb) B8 DMF no o6bvema 3,0 1 mocpencreom DMF, BCTpsiXxuBaroT
IUIS1 PACTBOPEHMS, a 3aTeM 0apOOTUPYIOT a30TOM Yepe3 pacTBOP MpH 2 CTaHAAPTHBIX
KyOudeckux QyTax B yac. \AHaJIOrHUHBIM 00pa3om rotossT 0,375 M pacTBOpBI KaXI0il U3
AMHHOKHCIJIOT, YKa3aHHBIX B Tabsuue 1.

I'OTOBAT peaKLIMOHHYIO CUCTEMY CIIENYIOIIUM 00pa3oM: 000pyAyIOT TPH PeakTopa
OJIMHAKOBOTO pa3Mepa CeTYaThIMK (QUIBTPAMH IS YASPHKAHUS TBEPAOH CMOJIBI IIPH
OTKa4YMBAaHUU pacTBopa. Peaktopbl momeuaroT kak «RB1», «RB2» u «RB3» u nobasstoT
cmony 3ubepa (500 1, 0,70 mmonb/T, 350 MMOJIB), TIOPOBHY PA3JEIIUB MEKIY PEAKTOPAMH.
HobasnsroT 1500 Mt DMF B Kakablil peakTop U MepeMEIInBaiOT P KOMHATHOH TeMIeparype

B TeueHue 24 4. nist HabyXaHusi CMOJIBI.

O061as mpouenypa A - npouecc cHATUs 3amuTthl ¢ F-moc u npomeieku DMF : K RB1

no0aBysiroT pacteop nunepunuHa (20 06.% B DMF, 1365 mit) u mepeMeImumBaroT npu KOMHATHOH
temnepatype B TedeHue 30 muH. IlepexaunBaroT pactsop nunepuauna u3 RB1 8 RB2, 3atem
3arpy>xatoT RB1 npyroii nopuueii pacrsopa nunepunusa (20 06.% B DMF, 1386 min) u
nepemewnBatoT peaktopbl RB1 1 RB2 B Teuenue 30 MuH. B kOHIIE BpeMeHH nepeMelnuBaHus
nepexaynuBaroT pacTeop nunepunnHa u3 RB2 B RB3, nepexkaunBaroT pacTBOp NUNEPUINHA U3

RB1 B RB2, a3atem B RB1 3arpy>karoT npyryro nopuuio pactsopa nunepuansa (20 00.% B
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DMF, 1407 mn). IlepememuBaroT Bce TpU peakropa B TedeHne 30 MUH. MPH KOMHATHOM
temnepatype. IlepexaunBarot pactBop nunepuanHa u3 RB3 B 0TX0nbL, 3aT€EM NEPEKaYNBAIOT
pacteop nunepuauHa u3 RB2 B RB3, 3aTeM nepekaunBaroT pacTsop nunepuanHa us RB1 B
RB2. Ilepemewmnsaror RB2 u RB3 npu koMHaTHOHN Temneparype B TeueHne 30 MUH.
IlepexaunBaroT pacTeop nunepuauHa u3 RB3 B 0TX0ABL, 3aT€M NEPEKAUYUBAIOT PACTBOP
nmunepuanna u3 RB2 8 RB3. Ilepememmusaror RB3 npu koMHaTHOHN Temnepatype B TeueHue 30
MHH., 3aT€M IepeKaynBaroT pacTBop nunepuanHa u3 RB3 B orxonpl. Takum oOpasom, pacTBop
MUIEPUANHA MPOKAYNUBAIOT MOCIEAOBATENBHO YEPE3 TPU PEAKTOPa TPU pa3a U KaxKIbld pa3
nepeMeIInBaroT B TeueHue 30 MuH.

ITocne Toro, kak Bce TPU MOPLIMU PACTBOPA MUMEPUANHA ObLIH IEepeMEIIaHbl BO BCEX
TpeX peakTopax u B COOpHHK 0oTXx0a0B, nodasisitoTr DMF (1218 M) B RB1 u nepememuBaior B
Te4eHHe 5 MMH. TP KOMHATHOM TemnepaTtype. 3aTeM MepekaduBaroT pactsopurens u3 RB1 B
RB2 u nobasnsror DMF (1208 M) B RB1. IlepememmuBarot o0a cocyna npu KOMHATHOH
TeMmepartype B TeueHue 5 MuH. Ilepekaunsarot pactsopurens u3 RB2 B RB3 u u3 RB1 B RB2.
Hobasnstor DMF (1758 mur) B RB1 1 nepemernnBaroT Bce TpU COCyAa NPU KOMHATHON
TeMIepaType B TeueHue 5 MUH. IIoBTOPSIIOT 3Ty ke mpoueaypy A0 Tex Mop, MOKa paCTBOPUTEINb
DMF He Oyzner npokadaH IOCJIEIOBATENBHO Yepe3 TPU peakTopa (KaKabIil pa3 nepexaunBast
pacteoputesns DMF u3 RB3 B oTx0/b1) B 0011€# CIOKHOCTH BOCEMb IIPOMBIBOK Ha PEAKTOP C
UCTIONIb30BaHUeM B o01el cnoskHocTH 12,66 11 (11,95 xr) DMF. Cpennuii 00beM MpOMBIBKH
DMF cocrasnsier 1580 mut. LleneBoit o0bem npombiBku coctasisier 1400 M1 Ha TPOMBIBKY,
MO3TOMY JJIsl MOCJIENYOLUX AMUHOKUCIIOT B CUHTE3€ NENTUAA CIEyEeT OTPETryIUpOBaTh
JaBJIEHUE HACOCA U MUTAIOIIEro pe3epByapa Tak, YToObI MOCIEAYIOIINE 3arpy3KH ObLTH OJIHKe K

1400 mu.

OO6mas nporenypa B — akTHBaINsS aMUHOKHCIIOT U IPOLIECC CBsI3bIBaHMS | B peakTop ¢

pybaukoii, obo3nadeHHbIH «RA», nodasisirot pactBop cepuna (0,375 M B DMF, 774 1),
pacteop Oxyma (0,68 M B DMF, 422 r), a 3arem pactsop DIC (0,60 M 8 DMF, 506 r).
ITepememnBarot pactBop npu 15°C B Teuenue 30 MUH. C IOJTy4YEHHEM pacTBopa
AKTUBHPOBAHHOTO CEPHHA, 3aTe€M OO0ABISIIOT NaHHbIH pacTBop B RB1. TIoBTOPSIOT NaHHBIH
IpoLeCC AJIsI Oy YeHUs PaCTBOPA aKTUBUPOBAHHOTO CepHHA B peakTope RA 1 1o6asisitoT ero B
RB2, 3aTem NOBTOPSIIOT IPOLIECC eIle pa3 U AOOABIAIOT PACTBOP AKTHBUPOBAHHOTO CEPUHA B
RB3. Kaxgplii u3 3 peakTopoB umeet o0muii o0beM cycnen3un okoso 2200-2300 mu B xoze
peakuuii COYETaHHsI, YTO PaBHIETCS PACTBOPY aKTUBHPOBAHHOI'O CJIOXKHOTO 3(pupa mmoc odbem
HaOyxmel cmonbl. IlepememuBaroT peaktopel RB1, RB2 n RB3 npu koMHaTHO# Temmepartype

B TeueHue 8 4., 3aTeM CJIHUBAIOT PACTBOPUTEJb U3 BCEX TPEX PEAKTOPOB.
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Peaktopel RA, RB1, RB2 u RB3 nocnenosarenbHO npoMbiBatoT pactBoputesnem DMEF,
kak B OOmeii mponenype A, BCero 7 MpOMBIBOK Ha KaKAbIi peakTop. [lepBbie 3 mpoMbIBKH
MOJAIOTCSA Ha pacnbliuTenbHbIN mwap B RA, npexxne uem onu noparorest B RB1. CnenosarensHo
nepBble 3 MPOMBIBKHU NocaenoBaTenbHo npoxoast yepe3 RA, RB1, RB2 u RB3. Tewm He MeHee,
NPY OTKAYMBAHUU KKIOW MPOMBIBKY M3 RA HEOOMBINYIO YacTh MPOMBIBOYHOT'O PACTBOPUTENS
nepekaunBatoT U3 RA B RB3 (~30 M), 3aTeM HEOONBIIYIO YaCTh MPOMBIBOYHOI'O PACTBOPHUTEIIS
nepexaunBatoT u3 RA B RB2 (~30 mu), 3aTem Oonbinyro gacTh pactBopuresst B RB1 (~
1340 M), 3aTeM NMPOKAYMBAIOT OUUCTKY TpyOkH Mexxay RA u RB3 u mpokaumnBaroT O4HCTKY
TpyOxu mexny RA u R2. Tlpu 5TOM NpOMBIBAIOTCS M OUUINAIOTCS TIEPENaTOYHbIE TPYOKH U
kJjananbl MeXAy RA 1 ka)kKapIM U3 MOJTMMEPHBIX PEaKTOPOB. 3aTeM AJisl IPOMBIBKU C 4-i1 10 7-10
yepe3 pacnbuinTenbHbIH map RB3 3akaunBaroT HeOonbyro nopuuto pacrsopurens DMF
(100 mu), 3aTem uepe3 pactbliuTesbHBIH map RB2 (100 mur) 3akaunBaroT HEOONBIIYIO TOPLIHIO
pacteopurenst DMF, 3atem uepe3 pacnpuiutensHblii wap RB1 3akaunsaror 1400 mn
pactBopurenss DMF. Llenb 3akar04yaeTcsi B CMbIBAHUM TBEPABIX YACTHUL] CMOJIbI CO CTEHOK
Kaxporo peakropa. OO01mee KOIUYeCTBO paCTBOPUTEIISI, HCIIOIB3YEMOT0 JUJIs IPOMBIBKH MTOCIIE
cBsi3biBaHUs, coctanisier 10,69 i (10,09 kxr). [lns Gonee mo3gqHUX aMUHOKHUCIIOT B CUHTE3€ 39-
MEPHOro NenTUAHOro ckenera koaudectso DMF, pacnbiisiemoro Ha RB2 u RB3 yepes

pacnbUIMTEIbHBIE aPhl, yMeHbIIaeTcs A0 ~50 ML

JIist Kaskaoi aMUHOKHUCIIOThI, YKa3aHHOM B Tabnuie 1, ot nponuna 38 1o Boc-tupo3uHa
1, mpoBoasT cHsATHE Fmoc-3amuTsl ¢ paHee CBS3aHHOW aMHHOKHUCIIOTHI, UCTIOB3Y s OOy IO
npouenypy A, ¢ IOCIEAYIOLUINUM CBA3bIBAHHEM, HCIIONB3Ys 001yto npouenypy B. s
CBSI3bIBAHUS CeprHA 39, a TaKkKe CIEeAYIOUINX 38 aMUHOKHCIIOT, CJIEAYET UCIIOIb30BaTh OOIIYIO
npouenypy B co crexuomerpueii, ykazanuoi B Tabnune 2. Ecnu ykazaHo B Tabmaune 2, cienyer
NPUTOTOBUTH JTOTIOJIHUTENBHOE KOJIMYECTBO AKTUBUPOBAHHOTO 3(h1pa U IOBTOPHO COEAMHUTH CO
CTEXHOMETPUSIMH, YKa3aHHBIMU B TaOJHIIE 2, B COOTBETCTBHH C OOIIeH mpoueaypoii B.

[NepeMeInBarOT peakLiiy COYETAHHUS O JOCTIKEHHsI KOHBepcuu donee 99%.

Tabnuna 2. MonsipHble 5KBHBaJIEHTbI aMUHOKUCIIOT, Oxyma u DIC B kak1oM peakTope 1o
OTHOLIEHUIO K CMOJIE.

M | m m m m

< £ 3| 2 < 2 3| A < £ N

2 5 z z 5 Z 2 5 o

B g m = — = A = m = = on = M B o

= § S <| I § = @ < <| = @ = § S < | I §

= R = = B gl 2 = g el &

< = = < = = < = =

& m > < = m > S & m > [+

= % 2 8 S % x| 8 S % x| £

% 2 |5 £ |5 i
Ser B 39 246 | 261 | 282 246 | 240 | 277 249 240| 276
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Pro B 38 1,48 147 1,67 1,47 143 1,68 1,48 | 144 | 1,69
IlosTOpHOE
COYETaHHE
Pro38 0,491 0,52 | 0,55] 0,49] 0,50| 0,57 | 0,50| 0,51 0,57
Pro B 37 1,531 149 1,65| 1,53 149 1,65] 1,51 | 151 | 2,77
Pro B 36 1,47 152 1,65| 1,47 1,52 1,65]| 1,49 | 153 | 1,67
ITosTOpHOE
COYETaHHE
Pro36 0,98 097 1,08] 098] 099 1,10 0,99]| 0,99 | 1,11
Ala B 35 0,00 148 | 163 | 1,51 | 149| 1,64 | 1,48| 152 1,69
ITosTOpHOE
COYETaHHE
Ala35 0,96 099 1,09] 0,97 1,00 1,10 0,98 | 1,01 1,12
Gly B 34 1,471 151 1,66 | 1,45 149 1,65] 1,52| 1,52 | 1,70
ITosTOpHOE
COYETaHHe
Gly34 1,00 098 1,11 0,99 098 | 1,11 | 1,02 | 1,01 | 1,13
Ser B 33 1,50 1,50 1,64 | 1,51 149] 1,64 1,55]| 1,53 | 1,68
Ser B 32 1,48 145] 1,62 | 1,49 147 1,62 | 1,49| 147| 1,63
ITosTOpHOE
COYETaHHE
Ser32 0,491 0,48 | 0,54 ] 0,50 0,48 | 0,54 | 0,50 | 0,48 | 0,54
Pro B 31 1,46 | 145] 161 | 1,46 | 146 | 1,61 | 148 | 148 | 1,65
IloBTOpHOE
COUYEeTaHHe
Pro31 0,971 0,99 | 1,09] 0,97] 099 1,09] 0,98 | 0,99 1,10
Gly B 30 1,43 146 164 | 1,44 146] 1,63 | 1,49| 148 | 1,66
IloBTOpHOE
COUYETaHHE
Gly30 0,98 097 | 1,08] 0,97] 098 | 1,10] 1,00 | 0,99 1,12
Gly B 29 1,46 146 | 160 | 1,47 | 146] 1,60 1,52 | 1,51 | 1,65
IloeTOpHOE
COYETaHHE
Gly29 0,98 099 | 1,10 0,98 098 | 1,08 1,00| 1,00 1,12
Ala B 28 1,50 145] 1,59 1,51 146] 1,60 | 1,54| 1,51 | 1,66
ITosTOpHOE
COYETaHHE
Ala28 1,00 097] 107| 1,01 | 097] 1,08 1,03 | 1,01 | 1,12
Ile B 27 0,00 145|161 | 144 147| 1,61 | 1,53| 1,51 | 0,00
IlosTOpHOE
COYETaHHE
lle27 0,991 09 | 1,10 0,99] 099 1,09] 1,03 | 1,03 | 1,14
Leu B 26 1,48 145] 162 | 147 147] 1,61 | 1,55]| 152 1,68
IlosTOpHOE
COYETaHHE
Leu26 1,00 097] 1,09] 1,00| 098 | 1,08 1,05| 1,02 | 1,14
Trp B 25 1,52 147 160 1,52 146| 1,61 | 1,60| 154 1,71
Gln B 24 1,441 150 160| 1,47 ) 1,51 1,61 ] 1,56 159 1,71
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IlosTOpHOE

COYETaHHE

GIn24 1,46 149 1,59| 1,47 149] 1,60 1,55| 1,58 1,70
Val B 23 1,80 148 | 162 | 1,51 148| 1,61 | 1,72 1,60 | 1,71
IlosTOpHOE

COYETaHHE

Val23 1,44 148 | 162 | 1,47 149] 1,63 | 1,51 | 1,58 1,71
Phe B 22 1,67 146 1,59 1,22 | 149 1,61 | 1,39| 1,59 1,72
IlIosTOpHOE

COYETaHHE

Phe22 1,52 1471 1,62 1,45 149] 1,64 | 1,46 | 1,60 | 1,74
AlaB 21 1,46 | 1,50 | 1,66 | 1,49 1,52 1,67 | 1,52 | 1,54 | 1,69
IlosTOpHOE

COYETaHHE

Ala21 1,381 1,51 1,65| 1,50 1,54 | 1,66 | 1,62 | 1,54 1,68
Lys-ivDde B

20 1,49 1,52 1,68 | 1,58 1,53 | 1,69 1,51 | 1,53 | 1,69
ITosTOpHOE

COYETaHHE

Lys-ivDde20 | 1,46 | 1,53 | 1,66 | 1,53 | 1,54 ] 1,68 | 1,54 | 1,54 | 1,67
Gln B 19 1,421 145 1,56 | 1,51 1,53 | 1,67 | 1,48 | 1,50 | 1,63
ITosTOpHOE

COYETaHHe

GInl9 1,42 148 | 1,56 | 1,52 | 1,53 | 1,66 | 1,48 | 1,49 | 1,63
AlaB 18 1,431 1,45 ] 1,57 1,55| 1,57 1,68 | 1,62 | 1,50 | 1,65
IloeTOpHOE

COUYEeTaHHe

Alal8 1,37 145] 1,58 | 1,53 | 1,52 | 1,68 | 1,54| 1,52 | 1,65
lles 17 1,36 | 138 ] 1,54 | 1,45 145 1,52 138 141 | 1,55
IToBTOpHOE

COUYETaHHE

llel7 1,39 144 ] 1,52 1,45 142] 1,58 1,40| 141 | 1,54
Bropoe

MIOBTOPHOE

COYETaHHE

llel7 1,40 137 ] 1,51 1,45 143 ] 1,58 1,39| 136 1,50
LysB 16 1,39 142 1,63 | 1,55| 1,52 1,70 | 1,46 1,55| 1,65
IlosTOpHOE

COYETaHHE

Lysl6 1,43 148 | 164 | 1,47 | 1,54 1,71 | 143 | 152| 1,65
AspB 15 1,45] 146 1,63 | 1,53 1,54 1,70 1,50 | 1,52 | 1,67
IlosTOpHOE

COYETaHHE

Aspl5 1,471 149 1,62 | 1,54 1,54 1,72 1,50 | 151 | 1,67
Leus 14 1,571 162 1,76 | 1,66 | 1,69| 1,87 1,50| 1,54 | 1,70
Aib B 13 1,54 153 1,77 1,61 1,70 1,88 1,46 | 1,57 | 1,70
IlosTOpHOE

COYETaHHE

Aib13 1,51 162 1,73 1,56 | 1,68 | 1,78 | 142 | 156 1,67
lle 12 1,69 182 ] 193] 1,61 1,75] 1,85] 1,48 1,61 | 1,67
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IlosTOpHOE

COUETaHHE

llel2 1,781 181 190 | 1,70 | 1,73 | 1,79 1,57 | 1,62 | 1,69
Bropoe

MIOBTOPHOE

COUETaHHE

llel2 1,781 1,79 186 | 1,70 | 1,76 | 1,81 | 1,57 | 1,59 | 1,87
Sers 11 1,77 1,82 198 | 1,71 | 1,75 1,89 | 1,61 | 1,65| 1,76
IlosTOpHOE

COUETaHHE

Serl1 1,80 1,771 192 | 1,73 | 1,71 | 1,84 ] 1,62 | 1,61| 1,73
Tyrs 10 1,66 1,79 193 | 1,67 | 1,75 1,88 | 1,61 | 1,67| 1,72
IlosTOpHOE

COUETaHHe

Tyrl0 1,771 1,82 ] 196 | 1,68 | 1,65| 1,66 1,60 | 1,67 | 1,79
AspB9 1,76 | 1,74 192 | 1,85 1,86 | 2,04 | 1,63 | 1,66 | 1,82
ITosTOpHOE

COUETaHUE

Asp9 1,76 | 1,76 | 192 | 1,85 1,89 2,01 | 1,64 | 1,65| 1,79
Ser B 8 1,94 196 | 208 | 1,87 | 1,88 2,02 | 1,67 | 1,63 | 1,87
ITosTOpHOE

COUETaHHe

Ser8 1,94 194 2,10 1,87 | 1,88 | 2,04 | 1,67 | 1,66 | 1,85
Thrs 7 1,83 1,89 206 | 1,80 1,83 1,99 ]| 1,63 | 1,65| 1,82
Phe B 6

Thrs 5 1,751 1,69 191 | 1,88 192 2,03 | 1,57| 1,62| 1,72
Gly B 4 1,571 1,63 1,72 1,67 1,71 | 1,84 1,52| 1,56 1,66
IloBTOpHOE

COUETaHUE

Gly4 1,60 162] 168 | 1,68 1,71 1,80 1,52 | 1,58 | 1,64
Glu B3 1,67 1,74 181 | 1,64 1,73 1,80 1,53 | 1,60 | 1,71
ITosTOpHOE

COUETaHUE

Glu3 1,651 1,72 181 | 1,63 | 1,75] 1,80 1,52| 1,56 1,69
Aib B2 1,551 1,76 | 187 1,64 1,75 1,80 1,72 | 1,76 | 191
Boc-Tyrs 1 1,571 1,71 1,83 ] 1,66 1,73 1,80 1,77 | 183 | 2,00

ITocne cBs3pIBaHUS UCTIONB3YIOT B cpeaHeM 10 mpombiBok DMF (cm. Tabnuny 8). B
MPOU3BOJCTBEHHOM LIMKJIE PEKOMEH Y €TCsI BBIIOJIHUTE 7 MIPOMBIBOK JJIsi 3KOHOMUH BPEMEHU U
PacTBOPHUTEIIEH.

Hauunast ¢ mpoIMHOBOTO COYETaHHUSI B MOJOXKESHHUH 37, aBTOMATUYECKH OTOUPAIOT MPOOBI
s oanaiH-)KX-MC. ABromaruyecku oTOOpaHHBbIe TPOOBL, COAEpIKAIINe TBEPAYIO CMOITY,
otouparot uz RB3 uepes 15, 75, 180, 324, 503 u 684 MuH. mocje CTaANu COYETAHUS.
ABTOMaTHUYECKH OTOOpaHHBIE MPOOBI TaKXKe OTOMPAIOT B pazHoe Bpems: u3 RB3 Ha cTranuun
CHATHUSA 3aUThL. [ Kayknoit mpoOBI U3 peakTopa aBTOMATHUECKUM HACOCOM H KJIallaHAMH

otbuparoT npody cycnensun odvemom 1,0 mir. TIpoOy pazbasisiroT 25 Mt TFA u nepuogudecku
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nepeMennBatoT B TeueHue 30 MUH. peakiiy, OTIIEIUIsIs eNTU ] OT TPaHyJl CMOJIbI U yAaJsis
3aIUTHBIC TPYTIIBI C MenTUaa. 3ateM odpas3el] CMEemuBatoT ¢ 75 vt cmecu 4:1
DMSO:anerorutpun. Pa3zbaBneHHbIH pacTBOp MOMEIIAIOT B KOHTYP nepekiroueHus JKX
00BEMOM 2 MKJI ¥ BBOZST B KOJIOHKY.

Otperynupyiite komuuectso 20% nunepuanHa B npoMbiBkax DMF u Bpemst
nepeMelIBaHus JJIs TOCTH)KEHUsl KOHBEpCUU He MeHee 99%, onpeaeneHHoi nocpenctsom XKX-
MC. Jnsa Ser39-Leu26 Bpems nepememunsanus 20% nunepuauda 8 DMF cocrasnsier 30 MuH.
s Trp25 u GIn24 — 40 mun.; nyst Val23 no Leul4 on cocrasmisier S0 muH. [[j1st mpOMBIBOK
Aib13 5 nepememnBatoT B TedeHne S0 MUH. U e1e 3 MPOMBIBKH IIEPEMEINNBAIOT B TedeHue 90
muH. st ocranpHbIx aMuHOKUCIOT (0T Ile12 no Boc-Tyrl) nepssie 3 npomsiBku 20%
nunepunuHoM B DMF nepememnBaroT B Teuenue 20-30 MHH., a 3aTeM B TedeHue Ooee
JUTUTENIHOTO BpEMEHH, KOoraa 4 ™ mpoMbIBKa MUNEPUIUHOM MOCIIE0BATEIbHO MOCTYIAET B
nepBbiii peaktop. s Pro36 u Gly34 BhINONHSIOT AONOJHUTEIBHYIO CTAJAMIO CHSTHSI 3aLIUThI U
IPOMBIBKH, KaK yKka3aHo B oOmeii npouenype A. Cienyer OoTMETHTh, 9TO OOBIMHO Tpex 30-
MUHYTHBIX niepemernBanuii ¢ 20% nunepuauaom B DMF nocratodHo st 1OCTHKeHUs
KOHBepCUM He MeHee 99%, U 5TO CIKOHOMUT BpeMsl, PACTBOPUTENH U PEAreHThl B
NPOU3BOACTBEHHOM LIUKJIE JAHHOW MPOLIEAY PBL.

Perynupyrot konudectBo npoMbeiBOK DMF nocne cranuu CHATHSA 3a1UThI ¢ TUNEPUANHA
1151 00€CTIeYeHUs TOTO, YTO TIOTOK MPOMBIBKH COAEPKUT MeHee 600 ppm munepuanHa ¢
UCIIOJIb30BAaHUEM aHAJIN3a MOCPEACTBOM ra3oBoii xpomarorpadun (I'X) nepen nposeneHnem
MPOLEY bl COYETAHMS CO Clieayroleil aMuHOKUCIoTONH. CpenHee KOJHUECTBO MPOMBIBOK,
UCTIOJIb3YE€MBIX MOCIIE CTAMU CHATHUS 3AIHUThI C TMIIEPUINHA, COCTAaBISET 11 MPOMBIBOK (CM.
tabmuiy 7). O6bI4HO 3TO AocTHraercs 3a 10 MPOMBIBOK, TO3TOMY PEKOMEHYETCs B
MIPOU3BOACTBEHHOM LIMKJIE MOCIE CTaANM CHATHUSA 3aLUThI C MUIIEPUAUHA NPUMEHATH 10

npoMbiBOK DMF.

B Tabmune 3 nmokazaHo Bpemst otoopa mpod B xoxe onnaitH XXX-MC u paccuntansbiii %o
KOHBEPCHU B XOZ€ CUHTe3a 39-mepHOro nentuaHoro ckenera. Ha @ur. 4 nokasana cxema
nporecca 1 000pyAOBaHUS AJIsI aBTOMATHUECKOr0 0TOOpa NMpod, pacIenyIeHus], CHITHS 3alUThI,

pa3baBlieHUs U pasMelneHus Tenexku aist onnaiH-KX-MC.

Tabmuna 3. O6pasusr ais ornaiiH-X KXMC u koHBepcHH peakuuu B %o

Oo0pasen % KOHBepCHH
75-MuHyTHO€E codyeranue Pro B 37 945
180-munyTHOE coueranue Pro B 37 99
300-munyTHOE coueranue Pro B 37 99.8




37

498-munyTHOE coueranue Pro B 37, orobpannoe B | 99,6
X0Jl€ IPOMBIBKHU

Pro co cHsATOi# 3ammuTol B 37 €T mocje BOChbMH 99,8
30-MUHYTHBIX TPOMBIBOK MUIEPUAUHOM

75-MuHyTHO€E codyeranue Pro B 36 89,8
180-munyTHOE coueranue Pro B 36 99,1
480-munyTHOE covyeranue Pro B 36 99,6
ITocne 200-MuHYTHOrO MOBTOPHOIO covyeTanusi ¢ | 99,6
JOMOJHUTENbHBIM | 3KB.

Ilocne 216-MUHYTHOrO MOBTOPHOI'O COYETAHUS C 100
JOTIOJTHUTENBHBIM | 5KB., OTOOpPaHHBIM B XOJi€
IIPOMBIBKH.

Pro co cHaATO# 3a1muTol B 36 JieT nocjie BOCbMHU 99,7
30-MUHY THBIX TPOMBIBOK MUNEPUIUHOM

75-munyTHOe coueranue Ala B 35 70,9
280-muHyTHOE coueranue Ala B 35 99,2
ITocne 121-MuHYTHOTO MOBTOPHOTO coueTanusi ¢ | 99,3
JOTIOJIHUTENBHBIM 1 3KB.

ITocne 243-MUHYTHOTO MOBTOPHOTO coueTanusi ¢ | 99,2
JONOJHUTENbHBIM | 3KB.

Ala co cusaTol 3amuToii B 35 mocie Tpex 30- 99,4
MHUHYTHBIX IPOMBIBOK MUNIEPUANHOM

Ala co cusTol 3amuToil B 35 yepes 15 munyT 99,8
nocye 4-i1 30-MUHY THON IPOMBIBKH

NUIEPUIUHOM

Ala co cHsiTOM 3ammToi B 35 uepes 15 MunyT 99,9
nociie 6-i1 30-MUHYTHON TPOMBIBKH

MUIEPUTHHOM

Ala co cusToli 3amuToii B 35 nocie mectu 30- 100
MHUHYTHBIX IPOMBIBOK IMHUIIEPUIHHOM

15-munyTHOE coueranue Gly B 34 36,6
75-munyTHOe coueranue Gly B 34 65,5
180-munyTHOE coueranue Gly B 34 98,7
360-munyTHOE coueranne Gly B 34 993
Ilocne 15 MUHYT NOBTOPHOrO COYETaHUS C 100
JOTOJHUTENBHBIM | 3KB.

ITocne 60 MUHYT NOBTOPHOT'O COYETAHUS C 100
JOTOJHUTENBHBIM | 3KB.

Gly co cusiroit 3amuToi B 34 yepe3 15 MUHyT 99,5
nociie 3-i 30-MUHYTHOH IPOMBIBKH

MUIEPUINHOM

240-muHyTHOE coueTaHue Ser B 33 100
360-MuHyTHOE coueranue Ser B 33 99,7
453-muHyTHOE couetaHue Ser B 33 99,6
466-muHyTHOE coueranue Ser B 33, mpoOa B xoxne | 99,9
IPOMBIBKH

120-muHyTHOE coueTtanue Ser B 32 99,2
240-muHyTHOE coueTaHue Ser B 32 98,9
360-MuHyTHOE coueranue Ser B 32 100
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Ilocne 15 MUHYT NOBTOPHOrO COYETAHUS C 100
JIOTIOJHUTENBbHBIM 0,5 5KB.

Ilocne 60 MUHYT IOBTOPHOI'O COYETAHUS C 100
JIOTIOJHUTENBbHBIM 0,5 5KB.

ITocne 110 MuHYT MOBTOPHOIO COYETAHMUS C 100
JIOTIOJHUTENBbHBIM 0,5 5KB.

ITocne 2-4acoBOro MOBTOPHOI'O COYETAHMUS C 100
JOTOHUTENBHBIM 0,5 5KB., OTOOPAaHHBIM B XOJI€
TIPOMBIBKH.

Ser co cHATOM 3amuToi B 32 yepe3 15 MuHyT 99,3
nociie 3-1 30-MUHY THOH IPOMBIBKH

MUIEPUINHOM

Ser co cHATOM 3amuToi B 32 yepe3 15 MuHyT 99,4
nocJie 5-i1 30-MUHY THOM ITPOMBIBKH

NUIEPUINHOM

Ser co cHsTOM 3amuTol B 32 mocie mectu 30- 99,3
MHUHYTHBIX I€pEMEUINBAHUI C MUNIEPUIUHOM
60-MuHyTHO€E coueranue Pro B 31 74,6
110-munyTHOE coueranue Pro B 31 93,2
180-munyTHOE coueranue Pro B 31 99,8
240-munyTHOE couetanue Pro B 31 99,7
15 munyT B TeueHue Tperbero 30-MUHYTHOTO 99,5
cHsTHs 3auThl ¢ Pro B 31

15 munyT B TeueHue nsaToro 30-MUHYTHOTO 99,3
cHsiTHs 3amuThl Pro B 31

Pro co cusToli 3amuTon B 31 nocie BocbMu 30- 99,5
MHUHYTHBIX NIEpEMELINBAHUN C MUNEPUIUHOM
60-munyTHOE coueranue Gly B 30 55,6
120-munyTHOE coueranue Gly B 30 70
180-munyTHOE coueranne Gly B 30 101,9
240-munyTHOE coueranue Gly B 30 98,2
360-munyTHOe coueranne Gly B 30 98,4
Ilocne 85-MUHYTHOrO MOBTOPHOTO COYETAHUS C 99,7
JOTOJTHATEBHBIM 1 5KB., OTOOpPaHHBIM B XOJI€
IIPOMBIBKH.

15 mMuH. B TeyeHue Tperbero 30-MUHYTHOTO 99
casatus 3ammthl Gly B 30

15 mMuH. B Teyenue natoro 30-MuHyTHOrO CHATUS | 99,5
3aumutsl ¢ Gly B 30

Gly co cusroii 3ammroit B 30 moce mectu 30- 99,7
MUHYTHBIX NIepEMELINBAHUI C MUMIEPUIUHOM,

npoObI 0TOOpaHbI BO BPEMsl IPOMBIBKU

60-munyTHOE coueranue Gly B 29 45,1
120-munyTHOE coueranne Gly B 29 74,1
180-munyTHOE coueranue Gly B 29 98,3
240-munyTHOE coueranne Gly B 29 98.8
360-munyTHOE coueranne Gly B 29 99,2
Ilocne 167-MuHyTHOrO NOBTOPHOrO codeTanusi ¢ | 99,4

JOMOJIHUTECJIbHBIM 1 3KB., OTO6paHHbIM B X04¢€
IMPOMBIBKH.
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15 munyT nocne tpetbero 30-MUHYTHOTO CHATUSL | 99,5
3aumutsl ¢ Gly B 29

15 munyT nocne nAroro 30-MUHYTHOTO CHATHUSA 99,4
3aumutsl ¢ Gly B 29

Gly co cusroii 3ammuroit B 29 nocie Bocekmu 30- 99,6
MUHYTHBIX IIEpEMELINBAHUN C MUIIEPUIUHOM
60-muHyTHOE couyeraHue Ala B 28 52,4
120-munyTHOE couetanue Ala B 28 78,2
180-munyTHOE coueranne Ala B 28 98,1
240-muHyTHOE coueranue Ala B 28 98,4
360-munyTHOE coueranue Ala B 28 98,9
ITocne 120-MuHYyTHOrO NOBTOPHOIO covyeTanusi ¢ | 99,4
JOTOJHUTENbHBIM | 3KB.

ITocne 180-MuHYTHOrO MOBTOPHOIO covyeTanusi ¢ | 99,6
TOTIOJTHUTENBHBIM 1€(., OTOOpaHHBIM B3SIThIE XOJI€
IIPOMBIBKH.

15 munyT nocse nAToro 30-MUHYTHOTO CHSATUS 99,9
3auuthl ¢ Ala B 28

Ala co cHsTO# 3a1uTol B 28 mociie BocbMu 30- 99,9
MHUHYTHBIX I€pEMEUINBAHUN C MUIIEPUIUHOM
60-MuHyTHOE coueTanue lle B 27 72
120-munyTHOe coueranue lle B 27 91,4
180-munyTHOE coueranue lle B 27 97,7
240-munyTHOe coueranue lle B 27 98,6
360-munyTHOE couetanue lle B 27 99,1
5 MUHYT niocsie TpeTbero 30-MUHYTHOTO CHATUS 99,8
3aumutsl ¢ lle B 27

5 MuHYT nocsie nAToro 30-MUHYTHOTO CHATUSA 100
3aumutsl ¢ lle B 27

Ile co cusiToM 3amumToii B 27 nocne BocbMu 30- 100
MHUHYTHBIX NIepeMEeLINBaHUN C MUNIEPUIUHOM
75-MuHyTHO€ coderanue Leu B 26 74,6
135-munyTHOE coderanue Leu B 26 84.8
5 MUHYT nocse TpeTbero 30-MUHYTHOTO CHATUSA 101,4
3amuTel ¢ Leu B 26

75-muHyTHO€E coueranue Trp B 25 100
135-munytHOE coueranue Trp B 25 99,8
195-munyTtHOE coueranue Trp B 25 100
255-munytHOe coderanue Trp B 25 100
360-munyTHOE coueranue Trp B 25 100
391-munytHOE coueranue Trp B 25, mpoba B xome | 100
IPOMBIBKH

5 MuHYT B X071€ 2-10 40-MHUHYTHOI'O CHATHS 97,4
3amutel ¢ Trp B 25

5 MuHYT B X071€ 3-ro 40-MHUHYTHOI'O CHATHS 99,2
3amutel ¢ Trp B 25

5 MuHYT B X01€ 5-r0 40-MHUHYTHOIO CHATHS 98,7
3amutel ¢ Trp B 25

Trp co cHATOM 3amuTol B 25 nocne mectu 40- 100,1

MHWHYTHBIX HepeMeLHI/IBaHI/Iﬁ C MUNEPUANHOM
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75-munyTHOE coueranue Gln B 24 93,6
135-munyTHOE coueranne Gln B 24 98,6
195-munyTHOE coueranne Gln B 24 99.9
255-munyTHOE coueranne Gln B 24 100
360-munyTHOE coueranne Gln B 24 100
75-munyTHOE coueranue Val B 23 93,8
135-munyTHOE coueranue Val B 23 99,2
195-munyTHOE coueranue Val B 23 99,2
255-munyTHOE coueranue Val B 23 99,5
350-munyTHOE coueranue Val B 23 99,5
Ilocne 60 MUHYT MOBTOPHOI'O COYETAHUS C 99,6
JIOTIOJIHUTEbHBIM 1,5 5KB.

Ilocne 221-MUHYTHOrO MOBTOPHOIO codyeTanusi ¢ | 99,7
JOTIOJTHUTENBHBIM 1,5 5KB., OTOOpaHHBIM B XOJI€
POMBIBKH.

5 MuUHYT B X0 2-r0 S0-MUHYTHOI'O CHATHS 95,8
3amuTel ¢ Val B 23

5 MuHYT B X0€ 3-r0 S0-MUHYTHOI'O CHATHS 100,3
3amutsl ¢ Val B 23

5 MuHYT B X0f€ 4-r0 50-MHUHYTHOTO CHATHUSA 100
3amutsl ¢ Val B 23

Val co cHaTol 3amuToii B 23 nocine mstu 50- 100
MHUHYTHBIX IepEMEIINBAHUH C TUIIEPUINHOM
75-muHyTHOE couetanue Phe B 22 98,9
135-munyTHOE coueTanue Phe B 22 99,1
195-munyTHOE coueranue Phe B 22 99,5
255-munyTHOE coueranue Phe B 22 99 4
360-munyTHOE couetanne Phe B 22 99,7
Coueranue Phe B 22 mocne moBTOpHOTO 99,8
CBsA3bIBaHUsA B TeueHue 120 MuUHyT €

JIOTIOJITHUTEbHBIMU 1,5 3KB.

5 MuHYT B X0i€ 2-10 50-MHUHYTHOTI'O CHATHS 948
3auutsl ¢ Phe B 22

5 MuHYT B X07€ 3-ro S0-MHMHYTHOI'O CHATHS 99,5
3auutsl ¢ Phe B 22

5 MuHYT B X07€ 4-ro 50-MHMHYTHOIO CHATHS 100
3auutsl ¢ Phe B 22

Phe co cHsTOl 3amuToi B 22 nocne Aty S0- 100
MHUHYTHBIX IEPEMEIINBAHUH C THUIIEPHINHOM
75-munyTHOE coderanue Ala B 21 78,2
135-munyTHOE coueranne Ala B 21 96,2
195-munyTHOE coueranne Ala B 21 99
255-muHyTHOE coueranune Ala B 21 99,5
360-munyTHOE coueranne Ala B 21 99.8
Coueranue Ala B 21 mocnie mOBTOPHOTO 99,7
CBsA3bIBaHUs B TeueHue 120 MuHyT €

JIOTIOJTHUTENIbHBIMU 1,5 3KB.

Coueranue Ala B 21 mocnie mOBTOPHOTO 99,8

CBSA3BbIBaHUS B Te4eHUe 216 MUHYT C
JIOTIOJIHUTENIbHBIMU 1,5 3KB.

2
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Ala co cusiTol 3amuToii B 21 nocne msitu S0- 100
MHHYTHBIX IEPEMEIINBAHUH C THUIEPHINHOM
75-munyTHOe codyeranue Lys-ivDde B 20 73
135-munyTHOE coueranue Lys-ivDde B 20 82,4
195-munyTHOE coueranue Lys-ivDde B 20 92
255-munyTHOE coderanue Lys-ivDde B 20 95,1
360-munyTHOE coueranue Lys-ivDde B 20 98
448-munyTHOE coueranne Lys-ivDde B 20 98,3
565-munyTHOE coueranue Lys-ivDde B 20 99,1
Coueranue Lys-ivDde B 20 uepe3 60 MuH. ¢ 99
JIOTIOJIHUTENbHBIMU 1,5 5KB.

Lys-1ivDde co cusiroii 3amuroii B 20 mocie niatu 98,1
50-MUHYTHBIX IEPEMEIIUBAHUN C MUIEPUIUHOM
75-munyTHOe coueranue Gln B 19 65,5
135-munyTHOE coueranue Gln B 19 79,7
195-munyTHOE coueranue Gln B 19 90,7
255-munyTHOE coveranue Gln B 19 96,2
360-munyTHOE coderanue Gln B 19 98,9
Coueranue Gln B 19 nocne noBTopHOTrO 99,4
CBSI3bIBAHUSA B TeueHue 60 MUHYT C

JIOTIOJIHUTEIbHBIMU 1,5 3KB.

Coueranue Gln B 19 nocne 180-MuHyTHOTO 99,6
MOBTOPHOI'O COYETAHUSI C JOMOJHUTEIbHBIMU 1,5

9KB., IOJIyYE€HHBIMHU B XOJI€ IPOMBIBKH

S MUHYT B X0Ji€ 2-10 SO-MUHYTHOI'O CHSITUS 93,8
3auuthl ¢ Gln B 19

5 MuHYT B X0/i€ 3-r0 SO-MUHYTHOTI'O CHATHS 99,1
3auuthl ¢ Gln B 19

5 MuHYT B X01€ 4-r0 S50-MHUHYTHOT'O CHATHS 99,6
3auuthl ¢ Gln B 19

Gln co cHsTol 3amuToii B 19 nocne msartu S50- 99.8
MHHY THBIX IEPEMEIIUBAHUH C THIIEPUIUHOM
75-munHyTHOE coueTanue Ala B 18 81,8
135-munyTHOE coueranne Ala B 18 97,1
195-munyTHOE coueranne Ala B 18 99,1
255-muHyTHOE couyeranue Ala B 18 99,5
360-munyTHOE coueranne Ala B 18 997
Coueranue Ala B 18 mocne 60 MUHYT C 99,8
JIOTIOJTHUTENbHBIMU 1,5 3KB.

Coueranue Ala B 18 mocne 180 MunyT € 99,9
JOTOJHATENBHBIMHA 1,5 5KB., IOJY4YEHHBIMHU B

XOJIe MPOMBIBKH

Coueranue Ala B 18 mocne 180 munyT € 99,9
JOTIOJTHATENBHBIMHA 1,5 5KB., IOJY4YEHHBIMHU B

X0JIe BTOPOH KOMOMHHUPOBAHHOM MPOMBIBKH

5 MuHYT B X0€ 2-r0 50-MHUHYTHOI'O CHATHS 87,2
3auuthl ¢ Ala B 18

5 MuHyT B X01€ 3-ro 50-MMHYTHOIO CHATHS 98,5

3amuTel ¢ Ala s 18

2
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5 MuHYT B X071€ 4-ro 50-MHMHYTHOIO CHATHS 99,6
3auuthl ¢ AlaB 18

Ala co cHsiTol 3atuToi B 18 mocine msitu 50- 99,7
MUHYTHBIX II€pEMELINBAHUN C MUIIEPUIUHOM
75-munyTHOE coueranue lle B 17 68,6
135-munyTHOE coueranue lle B 17 85,7
195-munyTHOE coueranue lle B 17 91,7
255-munyTHOE coueranue lle B 17 93,9
360-munyTHOE couetanue lle B 17 96,5
Coueranue Ile B 17 nocne moBTOpHOTO 98,3
CBsA3bIBaHUs B TeueHue 60 MUHYT C

JIOTIOJIHUTENbHBIMU 1,5 3KB.

Coueranue lle B 17 nocne 180-muHyTHOTO 99,2
MOBTOPHOI'O COYETAHMUsI C NOMOJHUTENIBbHBIMU 1,5

3KB., IOJYUYEHHBIMH B XOJ1€ IPOMBIBKHU

Coueranue Ile B 17 nocne BTOporo noBTOPHOTO 99,6
CBsA3BbIBaHUsA B Te4eHue 60 MUHYT C

JOTIOJIHUTENbHBIMU 1,5 3KB.

Coueranue Ile B 17 mocne BToporo moBTOpHOTO 99,5
cBsi3bIBaHUsA B TeueHue 600 MUHYT ¢

JIOTIOJIHUTEJIbHBIMU 1,5 3KB.

Coueranue Ile B 17 nocne 180-muHyTHOTO 99,8
BTOPOr'O MOBTOPHOTO COYETAHUSA C

JOTIOJIHUTENbHBIMU 1,5 5KB., IOJy4YE€HHBIMH B

X0J1€ IPOMBIBKHU

5 MUHYT nocJie nepBoro 5S0-MUHYTHOTO CHATUS

3aumuthl ¢ lle B 17

5 MUHYT B X0ji€ 2-10 50-MHUHYTHOT'O CHSTHS 90,3
3aumuthl ¢ lle B 17

5 MuHYT B X0ji€ 3-r0 S50-MHUHYTHOTr'O CHATHS 99,5
3aumutsl ¢ lle B 17

5 MuHYT B X0/€ 4-r0 50-MHUHYTHOTI'O CHATHS 99,7
3aumutsl ¢ lle B 17

Ile co cHsTOl 3ammuTol B 17 mocne msitu 50- 99,9
MHUHYTHBIX NIepeMEeLINBaHUI C MUMIEPUIUHOM
75-MuHyTHO€E codyeranue Lys B 16 82,3
135-munyTHOE coderanue Lys B 16 91,2
195-munyTHOE coderanue Lys B 16 96,5
255-munyTHOE coderanue Lys B 16 99
360-munyTHOE coueranue Lys B 16 99,5
Coueranue Lys B 16 nocie noBTOpHOTO 99,7
CBs3bIBaHUsA B TedeHue 60 MUHYT C

JIOTIOJIHUTEJIbHBIMU 1,5 3KB.

Coueranue Lys B 16 nocie moBTOpHOTO 99,8
CBsA3bIBaHUs B TeueHue 180 MuHyT €

JIOTIOJTHUTENbHBIMU 1,5 3KB.

5 MuHYT B X01€ 2-r0 50-MHUHYTHOIO CHATHS 94 4
3amuThel ¢ Lys B 16

5 MuHYT B X01€ 3-ro S50-MHMHYTHOIO CHATHS 99,7

3auuThl ¢ Lys B 16
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5 MuHYT B X071€ 4-ro 50-MHMHYTHOIO CHATHS 99,8
3amuTel ¢ Lys B 16

Lys co cuasToit 3amuroii B 16 nocne nsatu 50- 100
MUHYTHBIX II€pEMELINBAHUN C MUIIEPUIUHOM
75-munyTHO€E couyeTanue Asp B 15 89,6
135-munyTHOE couetanue Asp B 15 98,7
195-munyTHOE coueranue Asp B 15 99,2
255-muHyTHOE couetanue Asp B 15 99,5
360-mMuHyTHOE coueranue Asp B 15 99,6
Coueranue Asp B 15 nocnie noBTOPHOTO 99,7
CBsA3bIBaHUsA B TeueHue 120 MuHyT C

JIOTIOJIHUTENbHBIMU 1,5 5KB.

Coueranue Asp B 15 nocne 360-MuHYyTHOTO 99,7
MOBTOPHOI'O COYETAHMUsI C NOMOJHUTENIBHBIMU 1,5

9KB., IOJYUYEHHBIMH B XOJI€ IPOMBIBKH

5 MUHYT B X0J€ 2-r0 S0-MUHYTHOTI'O CHSATHS 99,2
3amuThl ¢ Asp B 15

5 MuUHYT B X0/€ 3-r0 S0-MUHYTHOI'O CHATHS 99,8
3amuThl ¢ Asp B 15

75-muHyTHOE coueranue Leu B 14 80
135-munyTHOE coueranue Leu B 14 93,9
195-munyTHOE coueranue Leu B 14 99,2
255-munHyTHOE couetanue Leu B 14 99,5
360-mMuHyTHOE coyeranue Leu B 14 99,6
5 MUHYT B X0Ji€ 2-10 SO-MUHYTHOT'O CHSITUS 60,1
3amuTel ¢ Leu B 14

5 MuHYT B X0j€ 3-r0 S0-MHUHYTHOT'O CHATHS 95,6
3amutel ¢ Leu B 14

5 MuHYT B X0j€ 4-r0 50-MHUHYTHOTI'O CHATHS 99,5
3amutel ¢ Leu B 14

Leu co cusaToM 3amuToi B 14 nocne msaru S0- 99,8
MHUHYTHBIX NIepeMELINBAaHUI C MUMEPUIUHOM
75-munyTHOE couyeranue Aib B 13 66,4
135-munyTHOE coueTanue Aib B 13 79,9
195-munyTHOE coueranue Aib B 13 88,3
255-munyTHOE coderanne Aib B 13 89,4
360-munyTHOE coueranne Aib B 13 94.5
474-munyTHOE coueranne Aib B 13 96,4
Coueranue Aib B 13 mocie moBTOpHOTO 97,9
CBsA3bIBaHUs B TedeHue 60 MUHYT C

JIOTIOJIHUTEJbHBIMU 1,5 3KB.

Coueranue Aib B 13 mocne moBTOpHOTO 98,1
CBsA3bIBaHUs B TedeHue 180 MuHyT €

JIOTIOJTHUTENbHBIMU 1,5 3KB.

Coueranue Aib B 13 mocne moBTOpHOTO 98,6
cBsA3bIBaHus B TeueHue 440 MUHYT C

JIOTIOJIHUTENbHBIMU 1,5 3KB.

Coueranue Aib B 13 mocne moBTOpHOTO 99,3

cBsA3bIBaHUs B TedeHue 600 MUHYT C
JIOTIOJTHUTENbHBIMU 1,5 3KB.

2
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Coueranue Aib B 13 mocne moBTOpHOTO 99,4
CBSA3bIBaHUs B TeueHue 817 MUHYT C

JIOTIOJIHUTEJbHBIMU 1,5 3KB.

Coueranue Aib B 13 mocne moBTOpHOTO 99,4
cBsA3bIBaHUsA B TedeHue 1059 munyTt ¢
JIOTIOJIHUTENbHBIMU 1,5 5KB.

5 MuHYT B X0€ 2-r0 50-MHMHYTHOI'O CHATHS 97
3auuthl ¢ Aib B 13

5 MuHYT B X01¢€ 3-r0 S50-MUHYTHOI'O CHATHS 96,9
3auuthl ¢ Aib B 13

5 MuHYT B X01¢€ 4-ro 50-MUHYTHOI'O CHATHS 97,9
3auuthl ¢ Aib B 13

5 MHUHYT B X0Zi€ 6-T'O CHATHS 3aLUThI 994
(nepemeruBanue B reueHue 90 MUHYT)

5 MHUHYT B XOZi€ 7-TO CHATHS 3aLUThI 99,2
(nepemernuBanue B TeueHue 90 MUHYT)

5 MHUHYT B X0zi€ 8-T0 CHATUS 3aLUThI 99,7
(nepemeruBanue B TeueHue 90 MUHYT)

Aib co cHsiToM 3amuTol B 13 mocie 8 99,7
nepeMelIMBaHui ¢ MUNEPUIUHOM

75-munHyTHOE coueranue lle B 12 54,9
135-munyTHOE coueranue lle B 12 58,8
195-munyTHOe coueranue lle B 12 62,8
360-muHyTHOE codyeranue lle B 12 70,7
600-mMunyTHOE couetanue lle B 12 79,1
897-munyTHOe coveranue lle B 12 (60 muH. B 86,7
X0J1€ TOBTOPHOT'O COYETAHMSI)

1137-munyTHOE coueranue lle B 12 (5 4. B xone 89,9
TIOBTOPHOIO COUETAHUSI)

1437-munyTtHOe coueranue lle B 12 (10 u. B xome | 94
TIOBTOPHOTO COYETAHUSI)

1837-munyTtHOE coueranue lle B 12 (16,7 4. B 96,7
XOJ1€ IOBTOPHOT'O COYETAHMSI)

2337-munyTtHOoe coueranue lle B 12 (25 4. Bxome | 98,1
MIOBTOPHOTO COUETAHUSI)

2789-munyTtHOe coueranue lle B 12 (32,5 4. B 99
XOJie IOBTOPHOT'O COUETAHMS)

2946-munyTHOe coueranue lle B 12 (15 muH. B 99
X0JIe BTOPOTO MOBTOPHOT'O COUETAHMS)

3006-munyTHOE coueranue lle B 12 (75 muH. B 99,1
X0JIe BTOPOT0 MOBTOPHOT'O COUETAHMS)

3171-munyTHOE coueranue lle B 12 (240 muH. B 99,1
XO0JIe BTOPOTO MOBTOPHOT'O COUETAHMUS)

3454-munyTtHoe couyeranue lle B 12 (523 muH. B 99,3
X0JIe BTOPOr0 MOBTOPHOT'O COUETAHMUS)

5 MuHYT B X07€ 3-ro 20-MMHYTHOI'O CHATHS 100,4
3aumutsl ¢ lle 12

2 4. B Xoje 4-ro cHsaTus 3amuTh ¢ lle 12 99.6
biwxuuii konen 4-ro cHsTHs 3amuThl ¢ lle 12. 100
75-muHyTHOE coueranue Serll 97,2
135-munyTHOE couetanue Serl 1 99,1
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5 mMuH. B x01€ 3-ro 20-MUHYTHOTrO CHATUA 3auThl | 100
c Serll

45 muH. B x0one 4-ro cHsITHs 3a1muThel ¢ Serll 99,6
OxoHuarepHasi Mpoda CHSITHS 3aIUTHL, B3siTasi B | 99,7
X0Jle IPOMBIBKHU

75-munyTHOE codyeranue Tyrl0 93,7
135-munyTHOE coueranue Tyrl0 98,3
195-munytHOE coueranue Tyrl0 99,3
255-Munytnoe coderanue Tyrl0 99,5
360-munyTHOE coueranue Tyrl0 100
ITpo6a 589 muH., 60 MHUH. B X071€ TOBTOPHOTO 100
coueranus Tyrl0

IIpob6a 648 muH., coueranue Tyrl0 B koHLe, 100
npoOa B X0J1e MPOMBIBKU

5 MuH. B X01€ 3-ro 20-MHUHYTHOIO CHATHSA 3alUThI | 99,4
¢ Tyrl0 (76 muH.)

45 muH. B xone 4-ro cHsitus 3amutsl ¢ Tyrl0 (151 | 99,5
MUH.)

2 4. B xoze 4-ro cHsrus 3amutel ¢ Tyrl10 (226 99,7
MUH.)

4 4. B xoze 4-ro cHsrus 3amutel ¢ Tyrl10 (346 99,7
MHUH. )

6 4. B xone 4-ro cHaATus 3amuThl ¢ Tyrl0 (466 99,7
MHUH. )

8 4. B xoze 4-ro cHsaTus 3amuThl ¢ Tyrl0 (586 99,7
Cusitre 3aumtel ¢ Tyrl0, npoba B xone 100
POMBIBKH (668 MUH.)

15-munyTHOE coueranue Asp 9 90,1
75-mMuHyTHO€E codyeTanue Asp 9 98,1
135-munyTHOE couetanue Asp 9 99,3
195-munyTHOE couetanue Asp 9 99,3
255-muHyTHOE coueTanue Asp 9 994
360-mMuHyTHOE coueTanue Asp 9 99,6
ITpobGa 562 muH., 60 MUH. B XOJie TOBTOPHOTO 99,6
codyeTanust Asp9

ITpoba 682 muH., coueranue Asp9 B koHIE, mpoda | 99,6
B XOJ1€ IPOMBIBKU

ITpoba 851 muH., coueranue Asp9 B koHIE, mpoda | 99,7
B XOJ1€ IPOMBIBKU

2 MUH. B Xx07€ 4-r0 5-MUHYTHOrO CHsTHUs 3amuThl | 100
¢ Asp9 (71 muH.)

1 4. B xome 4-ro cHATHUsA 3amuThl ¢ Asp9 (129 99,6
Kowner cHsiTHst 3amutsl ¢ Asp9, oTOOpaHHBIX B 99,6
XOJIe MPOMBIBKH (221 MuH.)

75-MuHYTHOE coueTaHue Ser8 96,3
135-munyTHOE coueTanne Ser8 97,9
195-mMunyTHOE coueranue Ser8 99,7
255-MunyTtHOe couetanue Ser8 99,5
360-MuHyTHOE coueTaHue Serd 99,6
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ITpoba 562 mMuH.(60 MHH. B XOJ1€ TIOBTOPHOT'O 99,7
coueranus) Ser8

ITpo6a 682 muH.(180 MuH. B XO1€ MOBTOPHOTO ) 99,7
Ser8

5 mMuH. B x01€ 2-r0 30-MUHYTHOIO CHATHS 3alUThI | 99,9
¢ Ser8 (60 muH.)

5 mMuH. B x011€ 3-ro 30-MUHYTHOTrO CHATHS 3alUThI | 99,7
¢ Ser8 (105 muH.)

5 mMuH. B X011€ 4-ro 30-MUHYTHOIO CHATHUA 3a1UTHI | 99,8
¢ Ser8 (149 muH.)

2 4. B xone 4-ro cHsATus 3ammThl ¢ Ser8 (264 muH.) | 99,8
4 4. B xone 4-ro cHsitus 3aumthl ¢ Ser8 (384 muH.) | 99,9
Konen casitue 3amutsl ¢ Ser8, mpoda B xone 99,9
MPOMBIBKH (668 MUH.)

75-munyTHOe coueranue Thr7 99,7
135-munytHOe coueranue Thr7 99,5
195-munyTHOE coueranue Thr7 99,7
5 MuH. B X011€ 2-ro 30-MHUHYTHOIO CHATHS 3aIUThI | 987
¢ Thr7 (65 muH.)

5 MuH. B xo€ 3-ro 30-MUHYTHOTO CHATHUSA 3aIUTHl | 99,7
¢ Thr7 (115 muH.)

5 MuH. B xo1€ 4-ro 30-MUHYTHOrO CHsITHA 3amuThl | 100
¢ Thr7 (164 muH.)

2 4. B x0oze 4-ro cusrus 3amutel ¢ Thr7 (279 100
MUH. )

OxoHuaTenpHOE CHsTHE 3auThl ¢ Thr7 B X071€ 100
NPOMBIBKH (453 MuH.)

75-muHyTHOE coueTaHue Phe6 96,7
135-munyTHOE coueranne Phe6 97,6
195-munyTHOE couetanue Phe6 99,1
255-MunyTHOe coueranne Phe6 99,5
360-munyTHOE couetanne Phe6 993
485-munHyTHOE coueranue Phe6 99,5
605-munyTHOE couetanne Phe6 99,2
725-munHyTHOE couetanne Phe6 99,5
845-munyTHOE coueranue Phe6 99,5
903-munyTHOE coueTanne Phe6, mpoba B xone 99,5
IPOMBIBKH

5 mMuH. B x011€ 3-ro 30-MUHYTHOTO CHATUS 3a1UThI | 987
¢ Phe6 (81 muH.)

25 muH. B xoae 4-ro 30-MUHYTHOTO CHAITUSI 99.6
3aumuthl ¢ Phe6 (136 mMuH.)

2 4. B xoze 4-ro cHaTus 3amuTel ¢ Phe6 (230 99,6
4 4. B xoze 4-ro cuaTus 3amuTel ¢ Phe6 (350 99,5
OxoHuaTebHOE CHATHE 3aIluThl ¢ Pheb B x0me 99,5
NpOMBIBKH (441 MuH.)

75-munyTHOE coueranue Thrs 99,3
135-munyTHOE coueranue ThrS 98,5
195-munyTHOE coueranne ThrS 993
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255-MunyTtHOoe coueranne ThrS 99,5
360-munyTHOE coueranue ThrS 99,5
486-munyTHOE coueranne ThrS 99,5
606-munyTHOE coueranne ThrS 99,6
726-munyTHOE coueranue ThrS 99,7
783-munyTHOE coueranne ThrS, B xone npomeiBku | 99,7
5 muH. B x01€ 3-ro 30-MUHYTHOTrO CHATHSA 3a1UThI | 99,9
¢ Thr5 (81 muH.)

25 muH. B xoa€e 4-ro 30-MUHYTHOTO CHATHS 99,2
3amuthl ¢ Thrs (136 muH.)

2 4. B xoze 4-ro caarus 3amutel ¢ Thrs (230 99,5
4 4. B xone 4-ro cuarus 3amutel ¢ Thrs (350 99,8
OxonuarenpHOe cHATHE 3auThl ¢ Thrd B X0z€ 100
npombiBKH (804 MuH.)

195-munyTHOE coueranue Gly4 99,2
255-MunytHoe coueranue Gly4 99,1
360-munyTHOE coueranue Gly4 99,3
486-munyTtHOe coueranue Gly4 99,4
606-munyTHOE coueranue Gly4 99,5
726-munyTHOE coderanue Gly4 99,4
846-munyTHOE coueranue Gly4 99,4
966-mMunyTHOE couetanue Gly4 99,4
1238-munyTHOe coderanue Gly4 99,4
1358-munyTHOE coueranue Gly4 99,6
1478-munyTtHOE coueranue Gly4 99,5
1598-munyTHOE coueranue Gly4 99,6
1749-munyTHOE coueranue Gly4 99,6
5 mMuH. B xo11€ 3-r0 30-MUHYTHOTO CHATUS 3a1UThI | 99,7
¢ Gly4 (81 mun.)

25 muH. B xoa€e 4-ro 30-MUHYTHOTO CHSATHS 100
saumutsl ¢ Gly4 (136 muH.)

2 4. B xoze 4-ro cusarus 3amutel ¢ Gly4 (230 100
4 4. B xone 4-ro cusarus 3amutel ¢ Gly4 (350 100
6 4. B xone 4-ro cHsATus 3amuThl ¢ Gly4 (466 100
OxonuarenpHOe cHATHE 3amuThl ¢ Gly4 B X01€ 100
npoMbIBKH (588 MuH.)

75-munyTHOE coueranue Glu3 94,6
135-munyTHOE coueranue Glu3 98,6
195-munyTHOE coueranne Glu3 98,6
255-MunyTtHoe coueranne Glu3 99,1
360-munyTHOE coueranne Glu3 99
486-munyTHOE coueranue Glu3 993
606-munayTHOE couetanne Glu3 99
726-munyTHOE coueranne Glu3 99,2
846-munyTHOE coueranue Glu3 99,2
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965-munyTHOE coueranne Glu3 99 4
1304-munyTtHOE coueranue Glu3 994

5 mMuH. B X01€ 3-ro 30-MHUHYTHOTIO CHATHUA 3a1UTHI | 99,8
¢ Glu3 (81 mun.)

25 muH. B Xoa€ 4-ro 30-MUHYTHOTO CHATHUS 99 4
3aumutsl ¢ Glu3 (136 mMuH.)

2 4. B xoze 4-ro cuarus 3amutel ¢ Glu3 (230 100
4 4. B xone 4-ro caarus 3amutel ¢ Glu3 (350 100
75-muHyTHOE coueranue Aib2 95
135-munyTHOE couertanue Aib2 99,4
195-munyTHOE coueranne Aib2 99,6
255-MunyTHOe coueranue Aib2 99,7
360-muHyTHOE coueTanue Aib2 99,7

5 mMuH. B X01€ 3-ro 30-MUHYTHOrO CHATUA 3auThl | 100
c Aib2 (81 muH.)

25 muH. B xoa€e 4-ro 30-MUHYTHOTO CHATHS 99.6
3auuthbl ¢ Aib2 (136 MuH.)

2 4. B x0oze 4-ro CHATHUS 3auThl ¢ Aib2 (230 100
MVH.)

4 4. B x0ze 4-ro CHATHUSA 3auThI ¢ Aib2 (350 100
MVH.)

6 4. B xone 4-ro CHATHUS 3aIuThI ¢ Aib2 (470 100
MUH.)

CHstue 3ammThl ¢ Aib2, npoba B xone mpoMbiBku | 100
(559 muH.)

75-munyTHOE coueranue Boc-Tyrl 86,8
135-munyTHOE coueranue Boc-Tyrl 94,8
195-munyTHOE coueranue Boc-Tyrl 98
255-munyTtHOe couyeranue Boc-Tyrl 99 .4
360-munyTHOE coueranune Boc-Tyrl 99,6
485-munytHoe codyeranue Boc-Tyrl 100

B xozne cunTe3a 39-mepHOro nentuaa ObII0 BHECEHO HECKOJIBKO YCOBEPIIEHCTBOBAHHIT B
CHCTEMY aBTOMaTHUeCKOro otoopa onnaiiH-KX-MC Bcaencrsue mpobiiem ¢ 3aCOpeHHeM U
nepeHocoM TBepAbIx acTull. Ot Pro37 no Ser33 otOop mpod OCyLIeCTBISOT ¢
UCIIOJIb30BAaHUEM MEPUCTAIBTHUECKOTO HACOCA, PACIIONIOKEHHOIO MEKAY PEAKTOPOM U 3-
XOAOBBIMH KJIanaHaMu otoopa npod. Tem He MeHee, HaCOC U3MeNIbYAeT CMOJTy, 00pa3ysl MeJIKHe
TBEPJbIC YACTHIIBI, YTO MPUBOIUT K HU3KOH CKOPOCTH (PUIBTPALIMU NIPU M3BJICYEHUN KUIKOCTH
u3 RB3. Bpems nmpokadku nmpoObl CMOJIBI COKPALIAETCS], U HACOC MEPEMELIAETCs TTOCIIe
TPEXXOMOBBIX KJIANIAHOB, TAK YTO CMOJIa (paKTHUECKU HE MOoMajaeT B Hacoc. B xoxe coueranus
Ala21 u Bcex MOCIenyIUX COSAMHEHUH CUCTEMa MOTUUIIPYETCS ISl yCTAHOBKU
BO3MOXKHOCTH MTPOMBIBKH 2 aBTOMAaTHYECKUX 3-XOOBBIX KJIAMAHOB IS MPOO CyCIeH3nn
pacteoputeneM DMF nocne xaxmoi mpoOsl. JlJist mpenoTBparueHus 3aCOpeHUsT TPEXXOA0BbBIX

HpO6OOT60prIX KJIaITaHOB TBEPAbIMU HYaCTHLIAMHU, KOTOPBIC HE BbIMbIBAOTCA O6paTHO B
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peakTopsl B KOHLIE Kakaoi nocienosarensHocty, DMF mpomyckatoT uepes mpo6ooTOopHbIe
KJIaITaHbl B CMECUTENbHBINA OaK JUIsl CHATHS 3aLIUTHI, a 3aTeM uepe3 knanas 518k B orxons! (Pur.
4).

Uepes omnpeneneHHbIe IPOMEKYTKH BPEMEHH B XOZI€ CUHTe3a 00pa3Libl CMOJIBI OTOUPAIOT
ISl aHAJIN3a, KaK OMMCAHO BBIIIE, a TAK)KE OTOMPArOT 0Opa3Lbl A NabHEHIIEro H3YYeHHs B
aBTOHOMHOM pexkuMe. OcTaBleecss KOJIMYECTBO CMOJIbI B K&KJIOM PEAKTOPE, BBIPAKEHHOE B
MMOJIb Ha OCHOBE MacCOBOTO OanaHca, yka3zaHo B Tabmiuie 4. COOTBETCTBEHHO, KOJIUYECTBA
MaTepHuasoB, 3arpy>KaeMbIX B CUCTEMY IJIsl CHATHUSA 3a1uThl, mpoMeiBku DMF nocne cHsaTus
3aIIUTHI, CBA3BIBAHUA AMUHOKHUCIOT U TpoMbiBKU DMF nocie cBsi3bIBaHUS, PEryIUpYIOT IO
KOJIMYECTBY CMOJIbL, KOTOpasi OCTAeTCsl Ha Kaknoil craauu. Creayer OTMETUTb, YTO B
NPOU3BOJCTBEHHOM LIUKJIE MAJIOBEPOSITHO, YTO OoJbLIMe MpoObl OyAyT 0TOOpaHbI AJis

ABTOHOMHOTI'O aHa/in3a, U KOJUY€CTBO MMOJIb OCHOBBI CMOJIbI HC UBMCHUTCS PE3KO.

Tabnuma 4. MMOIb CMOJIBI B K&KAOM PEAKTOPE Ha MPOTSKEHUH BCErO CHHTE3a 39-MepHOro
HEeNTUAA TT0CTIe YAANeHHs IPO0, PACCUUTAHHBIN 10 MAaCCOBBIM OaslaHCaM.

Cwmora, Cwmonna, Cmora,
OCTaBIllasi | OCTaBIIAsl | OCTABINAsI
css B RB1 ciBRB2 | caBRB3
o o o
MAaCCOBBIM | MaCCOBBIM | MaCCOBBIM
ITonoxenue | 6anmancam | OajmaHcam | OajaHcam
AA (MMOJIB) (MMOJTB) (MMOITB)
Ser39 117 117 117
Pro38 117 117 116,7
Pro37 117 117 115,8
Pro36 117 117 115,3
Ala35s 117 117 114.4
Gly34 117 117 114
Ser33 117 117 1134
Ser32 108,6 108,6 1083
Pro31 108,6 108,6 106.9
Gly30 108,6 108,6 1063
Gly29 107,1 107 104
Ala28 107,1 107 103.,4
Tle27 105,4 105,3 101,1
Leu26 1052 105,3 1005
Trp25 1052 105,3 99,85
Gln24 105,2 105,3 99,25
Val23 105,2 104,9 98,91
Phe 22 105,2 104,9 98.26
Ala21 100,1 98,48 97.45
Lys-
ivDde20 97.33 96,34 96,7
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GIn19 97,33 91,9 94,29
Alal8 97.33 91,58 93,66
Tlel7 50,98 49,1 51,08
Lys16 50,98 48,96 50,28
Aspl5 50,98 48.8 49,84
Leuld 46,48 44,07 49,01
Aib13 46,48 43,89 4837
Tlel2 42,02 43,89 4772
Serl1 42,02 43,89 46,45
Tyrl10 42,02 43,89 45,96
Asp9 42,02 40,09 4531
Sers 38,44 40,09 44,83
Thr7 38,44 40,09 443
Phe6 38,44 40,01 43,7
Thr5 38,44 36,23 43,12
Gly4 38,44 36,23 39,78
Glu3 35,72 36,23 38,94
Aib2 35,62 36,23 34,56
Boc-Tyrl 35,62 36,23 33,08

Macchr pacTBOpPOB aMHUHOKHCJIOT U COCAUHUTECIbHBIX PEAr€HTOB, HCIIOJb30BAHHbLIX Ha

CTaausx COYE€TaHUSA aMUHOKUCIIOT, IIPUBEACHEI B Ta6m/1ue 5.

5  Tabnmuua 5. Maccel pacTBOPOB aMHUHOKHUCIIOT M PEAreHTOB Uil COUETAHUsI, UCTIOIb3YEMbIX Ha
cragusax CoueTaHusg aMHUHOKUCIIOT.

o o [ o Q, o

e e o g2l < 2 g 2| <
S| 858 | 32|85 E |22 8a
2 | &3 5%|8 | 83588 |&5|5%
&LL v—<o_n gg,\ &r-; No_q agn EJ‘:-: mo_q agﬁ
RS | 2L S| E8S|RBE S5 |8 |25 o
DS | 22| ZE|BS|%8 g 25 |%8| g
m 2 s 2| @3 al | = E|l @ 3 m 2 s B @ 3
< | ERB| mE|l | EB| mE| «n| ERB| »E&
<S | ZE|2e|<° | gE|lgg|l<= gk 28
S O | | AE| g O | AaE| g o5 | acFE
2 Sw| 85| 8 S| 8§51 28 S| g5

Ionoxenue | = g% g = g% g = 8% 8

(e} (e (e}

AA = = = = = =

Ser B 39 764 | 442 | 521 | 764 | 407 | 511 | 773 | 406 | 510

Pro B 38 460 | 249 | 308 | 457 | 242 310| 459 | 244 | 311

IlosTOpHOE

codeTaHue 153 88 101 153 84| 106 | 154 87| 104

Pro B 38

Pro s 37 476 | 253 | 305| 476| 253 | 304 | 464 | 253 | 505

Pro B 36 458 | 257 | 304 | 458 | 257 | 304 | 457 | 255| 304

ITosTOpHOE

codeTaHue 306 | 165| 200| 305 167 | 202 | 305 166 | 202

Pro B 36

Ala B 35 250 300 | 467 | 252 303 | 447 | 251 | 304
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IlosTOpHOE

COUETaHHE 296 | 167 | 201 | 298| 169 | 203 | 296 | 168 | 202
Ala B35

Gly B 34 454 | 256 | 306| 448 | 253 | 305| 458 | 251 | 306
IlosTOpHOE

COUYETaHHE 308 | 166 | 204 | 305| 166| 204 | 307| 167 | 203
Gly B 34

Ser B 33 466 | 254 | 302 | 468 | 253 | 303 | 467 | 252 | 301
Ser B 32 427 | 228 | 277 | 428 | 231 | 278 | 427 | 231 | 278
IlosTOpHOE

COUETaHHe 142 76 93 | 143 76 93 | 143 75 92
Ser B 32

Pro B 31 422 | 228 | 275| 421 | 229 | 276| 420 | 229 | 279
IIosTOpHOE

COUETaHUE 281 | 155| 186| 281 | 155| 186| 280 | 153 | 185
Pros 31

Gly B 30 411 | 230| 280 | 412 | 229| 279 | 418 | 228 | 279
ITosTOpHOE

COUETaHUe 281 | 153 | 185| 279 | 154 | 188 | 281 | 153 | 187
Gly B 30

Gly B 29 414 | 226 | 270| 416 | 227 | 270| 416 | 228 | 271
ITosTOpHOE

COUETaHHe 277 153 185| 276 | 152| 183 | 275| 150 | 183
Gly B 29

Ala B 28 423 | 225| 269 | 426 | 226| 270 | 420 | 227 | 270
IloeTOpHOE

COUETaHUE 283 | 150 | 181 | 286| 150 | 183 | 280 | 151 | 183
Ala B 28

Ile B 27 222 | 268 | 391 | 224 | 268 | 399 | 221
IloeTOpHOE

COUETaHUE 270 | 147 | 183 | 270 | 151 | 181 | 270 | 151 | 182
Ile B 27

Leu B 26 403 | 221 | 268 | 403 | 224 | 268 | 403 | 222 | 267
ITosTOpHOE

COUYETaHUE 273 | 148 | 180 | 272 | 149| 180 | 273 | 149 | 180
Leu B 26

Trp B 25 420 | 224 | 266 | 422 | 222 | 267| 421 | 223 | 269
Gln B 24 411 | 228 | 265| 418| 230 | 268 | 419 | 229 | 268
ITosTOpHOE

COUYETaHHE 415 | 227 | 264 | 418 | 228 | 266 | 417 | 227 | 266
Gln B 24

Val B 23 500 | 225 | 269 | 419| 225| 267 | 449 | 229 | 267
IlosTOpHOE

COUETaHHE 3909 226| 268 | 408 | 226 269 | 394 | 227 | 267
Val B 23

Phe B 22 466 | 222 | 264 | 340 | 226 | 266| 364 | 227 | 267
IlosTOpHOE

COUETaHHE 424 | 224 | 268 | 405 | 226 | 272| 382 | 228 | 270
Phe B 22

AlaB21 385 218 | 262 | 387 | 217| 259 | 389 | 218 | 259
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IlosTOpHOE

coueranme | 363 | 219| 260| 389| 219| 258 | 415| 218| 258
AlaB21

IBJgSO'WDde 384 | 214 | 258 | 401| 214| 257| 386| 214| 257
IlosTOpHOE

COHUCTANNC 1 3941 216| 255| 389| 215| 255| 392| 216| 255
Lys-ivDde

B 20

Gln s 19 373 | 205] 240 376| 204| 242 378 205| 243
IIosTOpHOE

coueranme | 375| 208 | 240 | 377| 204 | 241| 377| 204| 242
Glns 19

Alas 18 367 | 204 241 373| 208 243] 399| 204 243
IlosTOpHOE

coueramme | 352| 205| 242| 370 | 202| 242 379| 206| 243
AlaB 18

les 17 179 | 102 124 184 103 | 118] 183 104]| 125
ITosTOpHOE

couerarme | 183 | 106| 122| 184 | 101 | 122| 185| 104| 124
Tle s 17

Bropoe

MOBTOPHOC | 404 1 101 | 121| 184| 102| 122| 184| 101| 121
COUCTAaHUEC

lles 17

Lyss 16 188 105| 131] 201 108] 131] 195] 113] 131
IloBTOpHOE

couerarme | 194 | 109| 132| 191 109| 132| 191| 111| 131
LysB 16

Asp B 15 197 108| 131] 199 109] 131 199] 110] 131
IlosTOpHOE

couerarme | 199| 110| 130| 200| 109 | 132| 199| 109| 131
Asp B 15

Leus 14 1890 109| 120] 190 108] 130] 191] 109] 131
Aib B 13 190 103| 130] 188 108 | 130| 187 110] 130
IlosTOpHOE

coueranme | 187 | 109| 127 | 182| 107 | 123| 183 | 109| 127
Aib B 13

Tles 12 184 | 111 128 183 | 111] 128 183 111 126
ITosTOpHOE

coueramme | 193 | 110| 126| 193 | 110| 124| 194 | 112 127
Tles 12

Bropoe

MOBTOPHOC | o3| 109 | 123 | 193 | 112| 125| 194| 110| 141
coUucTaHue

Tles 12

Sers 11 197 111 131] 199 111 ] 131] 199 111] 129
IlosTOpHOE

coueranme | 201| 108 | 127| 201| 109| 127| 200| 108| 127
Sers 1l

Tyr 10 186 109| 128] 196 111] 130] 197 111] 125
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IlosTOpHOE

COUETaHHE 198 | 111 130| 197| 105| 115| 196| 111 | 130
Tyr 10

AspB9 197 | 106 | 127 | 197| 108 | 129| 197| 109 | 130
IlosTOpHOE

COUYETaHHE 197 | 107 | 127| 197 | 110} 127 | 198 | 108 | 128
AspB9

Ser B 8 198 | 109 | 126| 199| 109 | 128 | 199| 106 | 132
IlosTOpHOE

COUETaHHE 198 | 108 | 127 | 199 | 109 | 129| 199 | 108 | 131
Ser B 8

Thr s 7 187 | 105| 125| 192| 106 | 126| 192| 106 | 127
Phe B 6

Thr B 5 178 94| 116| 181 | 101 | 116| 180 | 101 | 117
Gly B 4 159 91| 104 | 160 90| 105| 160 90| 104
ITosTOpHOE

COUETaHHe 162 9 | 102 | 16l 90 | 103 | 160 91| 103
Gly B4

Glus 3 157 90 | 102 | 157 91| 103 | 157 90| 105
ITosTOpHOE

COUETaHHe 156 89| 102 | 156 92| 103 | 156 88 | 104
Glus3

Aib B 2 147 91| 105| 158 92| 103 | 158 88 | 104
Boc-Tyrs 1| 148 88| 103 | 159 91| 103 | 159 90 | 107

Konnenrpauus nunepunnHa, n3mMepeHHasi nocpeactsom ['X B HEKOTOPBIX TPOMBIBKaX

DMF nocne CHATHUS 3aIIUThI TOCPEICTBOM IMHUIEPHINHA, TTOKa3aHa B Ta0muue 6.

5  Tabnuua 6. KoHneHTpauus nunepuanHa, u3MepeHHas nocpenctsom I X B mpodax mpOMBIBKH
DMF nocne cHATHSA 3alIUThI TOCPEACTBOM NMUINIEPUANHA

AA. ¢ KonuenTtpanus

KOTOpOH Howmep TMTIEPHAMHA,

CHUMAeTCs IIPOMBIBKH M3MeperHas

B— MIOCPEICTBOM
I'X (ppm)

Pro37 1 92934

Pro37 2 48686

Pro37 3 20466

Pro37 4 9359

Pro37 5 3430

Pro37 6 1511

Pro37 7 584

Pro37 8 210

Pro36 8 293

Ser33 9 416

Ser32 9 405
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Gly30 10 303
Gly29 10 314
Ala28 10 314
Trp25 1 79261
Trp25 2 47881
Trp25 3 28632
Trp25 4 30848
Trp25 5 13531
Trp25 6 873
Trp25 7 5600
Trp25 8 3051
Trp25 9 1552
Trp25 10 715
Trp25 11 118
Gln24 1 Her nannbIx
GIn24 2 78207
GIn24 3 51279
GIn24 4 40019
GIn24 5 17834
GIn24 6 10398
GIn24 7 4117
GIn24 8 2607
GIn24 9 1104
Gln24 10 530
Gln24 11 251
Val23 1 91976
Val23 2 67926
Val23 3 44561
Val23 4 26703
Val23 5 12570
Val23 6 5879
Val23 7 2901
Val23 8 1359
Val23 9 639,8
Val23 10 248.8
Val23 11 173,2
Phe22 1 76446
Phe22 2 74814.,6
Phe22 3 262873
Phe22 4 24601,2
Phe22 5 8974
Phe22 6 43393
Phe22 7 1890,2
Phe22 8 1151,8
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Phe22 9 392,79
Phe22 10 98,56
Phe22 11 172
Lys-ivDde20 | 1 42643
Lys-ivDde20 |2 442574
Lys-ivDde20 |3 25899,6
Lys-ivDde20 | 4 21715,9
Lys-ivDde20 | 5 8076,5
Lys-ivDde20 | 6 3272,5
Lys-ivDde20 |7 1805,4
Lys-ivDde20 | 8 1416,9
Lys-ivDde20 |9 345,7
Lys-ivDde20 | 10 187,2
Lys-ivDde20 | 11 48
Ilel17 11 BQL*
Lys16 10 BQL*
Leul4 1 70943
Leul4 2 46640
Leul4 3 29161
Leul4 4 11809
Leul4 5 6028
Leul4 6 3130
Leul4 7 1514
Leul4 8 693
Leul4 9 355
Leul4 10 170
Leul4 11 89
Aib13 1 73216
Aib13 2 46359
Aib13 3 25310
Aib13 4 9889
Aib13 5 4531
Aib13 6 2035
Aib13 7 855
Aib13 8 339
Aib13 9 141
Aib13 10 65
Aib13 11 32
llel12 1 47929
llel12 1 47624
llel12 1 47547
llel12 1 47997
llel12 2 45752
llel12 3 27704
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llel12 4 14982
llel12 5 7596
llel12 6 3726
Illel12 7 1785
llel12 8 881
lle12 9 416
Illel12 10 226
Illel12 11 130
Ile12 12 77
Serll 1 68399
Serl1 2 56189
Serll 3 34710
Serll 4 17972
Serll 5 8946
Serll 6 4422
Serl1 7 2116
Serl1 8 1079
Serl1 9 571
Serl1 10 341
Serl1 11 220
Serl1 12 150
Tyr10 1 82614
Tyr10 2 70849
Tyr10 3 52591
Tyr10 4 33232
Tyr10 5 20875
Tyr10 6 12343
Tyr10 7 7197
Tyr10 8 4270
Tyr10 9 2315
Tyr10 10 1349
Tyr10 11 822
Tyr10 12 529
Asp9 1 89611
Asp9 2 66987
Asp9 3 48125
Asp9 4 31863
Asp9 5 19910
Asp9 6 12544
Asp9 7 7585
Asp9 8 Her nannbIxX
Asp9 9 Her nanHbIxX
Asp9 10 Her nannbIx
Asp9 11 1079
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Asp9 12 628

Ser8 1 71900

Ser8 2 67376

Ser8 3 43750

Ser8 4 30884

Ser8 5 19589

Ser8 6 11802

Ser8 7 Het nanHbIX
Ser8 8 Het nanHbIX
Ser8 9 Het nanHbIX
Ser8 10 Her nanabIx
Ser8 11 Her nanabIx
Ser8 12 Her nannbIx
Thr7 12 417

Phe6 0 144053
Phe6 1 91619

Phe6 2 70218

Phe6 3 48031

Phe6 4 29556

Phe6 5 18298

Phe6 6 10522

Phe6 7 6101

Phe6 8 3600

Phe6 9 1908

Phe6 10 1087

Phe6 11 665

Phe6 12 406

Thr5 1 84672

Thr5 2 64401

Thr5 3 42721

Thr5 4 26810

Thr5 5 15413

Thr5 8 237

Thr5 8 245

Thr5 8 241

Thr5 6 9225

Thr5 7 5301

Thr5 8 3008

Thr5 9 1628

Thr5 10 898

Thr5 11 534

Thr5 12 302

Gly4 1 74341

Gly4 2 53045
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Gly4 3 39664
Gly4 4 23499
Gly4 5 12191
Gly4 6 8351
Gly4 7 4645
Gly4 8 2426
Gly4 9 1253
Gly4 10 741
Gly4 11 459
Gly4 12 269
Glu3 1 81614
Glu3 2 62388
Glu3 3 40864
Glu3 4 24403
Glu3 5 13902
Glu3 6 7720
Glu3 7 4301
Glu3 8 2244
Glu3 9 1124
Glu3 10 602
Glu3 11 347
Glu3 12 187
Aib2 1 74997
Aib2 2 59347
Aib2 3 42527
Aib2 4 25732
Aib2 5 14293
Aib2 6 8446
Aib2 7 4789
Aib2 8 2650
Aib2 9 1321
Aib2 10 721
Aib2 11 427
Aib2 12 216

*BQL — Hmke npeaena KOTHYECTBEHHOTO OTPEAeIIeHUS

KonunuecTBo 1 Macca mpoOMBIBOK pacTBopoM nunepuanHa 1 DMF, ucnonap30BaHHBIX AJis
CHSATHS 3aIUTHI B XOJI€ CUHTE3a MPOMEKYTOYHOTO COEAMHEHUS ¢ 39-MepHOI OCHOBHOM LIEMBIO
(®ur. 7), mokazanel B Tabnuue 7. Taxke B TaOnuie 7 NpUBEIEH pacyeT MacChl JAHHBIX
pacTBOpPOB (T), UCTIOIB30BAHHBIX B pacUeTe HA MMOJIb CMOJIBI (OMPEnesieTCsl OCPEICTBOM

JC€JICHHA MaCCbhl HA MMOJIb CMOJIBI, HpI/ICYTCTBYI-OH_[eﬁ Ha KaX(HOﬁ CTaauH, KaK YKa3aHO B Ta6m/1ue

4).
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Tabmmua 7. KoanyecTBo MPOMBIBOK U Macca peareHTa/pacTBOPUTENS, UCTIONb30BAHHAS B pacueT
Ha MMOJIb CMOJIBI JJIsl BCEX CHATHUH 3aLUThI B XOJI€ CUHTE3a POMEKYTOYHOIO COelMHeHus ¢ 39-
MEPHOU OCHOBHOH LIEMBIO.
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Ser39 3 4040 11,51 8 11950 | 34,05

Pro38 3 4030 11,49 8 11580 | 33,02

Pro37 4 5430 15,52 11 15720 | 44,94

Pro36 8 11030 | 31,58 16 23590 | 67,54

Ala35s 4 5480 15,73 8 11730 | 33,67

Gly34 6 8250 23,71 16 23540 | 67,64

Ser33 6 8410 2421 11 15830 | 45,57
Ser32 6 8410 25,84 9 12400 38,1

Pro31 6 7750 23,91 9 12380 38,2

Gly30 8 10430 | 32,24 10 13830 | 42,75

Gly29 6 7620 23,95 10 13520 425

Ala28 8 9720 30,61 10 13580 | 42,77

Tle27 8 9560 30,66 11 13440 431

Leu26 8 9720 31,25 11 13510 | 43,44

Trp25 8 9690 31,22 11 13460 | 43,37

GIn24 6 7220 23,31 11 13540 | 43,71

Val23 5 6030 19,51 11 13440 | 43,49

Phe22 5 6100 19,78 11 13410 | 43,49

Ala21 5 6130 20,71 11 13650 | 46,11

Lys-

vDde20 5 6100 21,01 11 13790 | 47,49

GIn19 5 5460 19,26 11 12330 | 43,49

Alal8 5 5390 19,07 11 13570 | 48,02

Tlel?7 5 2640 17,46 11 7050 46,64

Lysl6 5 2400 15,98 11 6950 46,27

Aspl5 5 2420 16,17 11 7090 4739

Leul4d 5 2510 17,99 11 7060 50,59

Aib13 5 2490 17,95 11 10200 | 73,52

Ilel2 8 3830 28,66 12 11050 | 82,69
Serll 6 3020 22 82 12 11000 | 83,11
Tyrl0 6 3040 23,05 12 7390 56,04
Asp9 6 3050 23,94 12 6920 54,31
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Ser8 6 3010 24,4 12 7450 | 60,39
Thr7 6 3010 | 24,51 12 7690 | 62,61
Phe6 6 3030 | 24,81 12 7550 | 61,81
Thr5 6 2970 | 25,21 12 7530 | 63,93
Gly4 6 3010 26,3 12 7540 | 65,88
Glu3 6 2990 | 26,96 12 7840 70,7
Aib2 6 3010 | 28,29 12 7600 | 71,42
Boc-Tyrl 6 3000 | 28,35 12 7600 | 71,81

Macca peareHToB [uis coueTanus (T), UCTIONb30BAaHHBIX B PacYeTe HA MMOJIb CMOJIBI,
konndecTBo npombeiBok DMF nocne coueranus amunokucnor u macca DMF (1),
UCTIOJIb30BaHHAs B JAHHBIX IIPOMBIBKAX B pacyeTe Ha MMOJIb CMOJIbI B TEUEHHE BCETO CHHTE3a
NPOMEKYTOUHOTO COSMHEHUs ¢ 39-MepHON OCHOBHOM Lemnbio (Pur. 7), mokasaHs! B Tabmnuue 8.
Kak u B Tabnuue 7, maccy matepuaiios (T), UCIIOJNB30BAHHBIX B pacu€Te HA MMOJIb CMOJIBI B
Tabmnuue 8, onpeessstoT MOCPEACTBOM AEJIEHHsI MAaCChl HA MMOJIb CMOJIBbIL, IPUCYTCTBYIOLIEH Ha

KaXKJIOi CTanH, KaK yKa3aHo B Tabuie 4.

Tabnuma 8. KommuecTBo MPOMBIBOK M Macca peareHTa/pacTBOPUTENS, UCTIONb30BAHHAS HA MMOJIb
CMOJIBl AJI1 BCEX COYETAaHMM aMUHOKHCJIOT B XOAE CHUHTe3a 39-MEepHOro IpOMEKyTOYHOTO
COEMHEHHs] OCHOBHON LieNU

L

couyeranus AA

TTonoxenne AA

Lo L
L
L

OO6mast macca pactBopa AA,
UCIIOJIB3YEMOTO JUIsl COYETaHMUS
OO6mast Mmacca pactBopoB Oxyma,
UCIIOJIb30BAHHbBIX JIJISi COYETAHMSI
OO6mmas macca pactsopa DIC,
UCIIOJIB3YEMOTO [Tl COYETaHUS
Konuuectso npomsiBok DMF nocne
OO6uast macca nmpombiBok DMF nocne
coueTaHus (I')/MMOJIb CMOJIbI

Ser39 | 6,56 | 358 | 439 | 7 | 2875
Pro38 | 524 [ 283 [ 354 | 8 | 33,13
Pro37 | 405 | 217 | 3,18 | 8 | 33,59
Pro36 | 6,55 | 3.63 | 434 | 7 | 29.12
Ala3s | 65 [ 361 [ 434 ] 8 | 33,67
Gly3a [ 655 [ 362 | 439 | 8 | 3379
Ser33 | 4,03 | 2,18 | 2,61 7 | 2927
Ser32 | 525 [ 2.82 [ 3,41 9 | 3896
Pro31 | 649 | 355 | 428 | 10 | 43,1
Gly30 | 6,44 [ 355 [ 432 | 10 | 43,28
Gly2o [ 652 [ 357 | 428 | 10 | 42,66
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Ala28 6,67 | 3,56 | 427 10 4337
Ie27 6,42 | 3,58 | 4733 11 43,14
Leu26 6,52 | 3,58 | 432 11 4338
Trp25 407 | 2,16 | 2,58 11 43 4
Gln24 8,06 | 442 | 5,16 11 43,26
Val23 8,31 439 5,2 11 4375
Phe22 7,72 | 4,39 | 521 11 441
Ala21 7,86 | 442 | 526 11 46,48
Lys-
iVD}(,ieZO 8,01 444 | 5,29 11 47,32
GIn19 7,96 | 434 | 511 11 48,6
Alal8 7,93 435 5,15 11 66,85
Ilel7 10,92 | 6,11 7,27 11 4432
Lysl6 7,72 | 4,36 | 5725 11 472
Aspl5 797 | 438 | 5725 11 47 45
Leul4 408 | 234 | 2,79 11 50,73
Aib13 8,05 | 466 | 553 11 64,08
Ilel2 128 | 7,45 8,59 12 85,01
Serl1 9,04 | 497 | 583 12 84,32
Tyrl0 887 | 499 | 575 10 4724
Asp9 9,28 5,09 | 6,03 10 4301
Ser8 9,66 | 526 | 627 10 53,26
Thr7 465 | 2,58 | 3,08 10 53,24
Phe6 469 | 2,55 | 3,07 10 53,79
Thr5 458 | 2,51 2,96 10 55,52
Gly4 8,41 474 | 5,43 10 57,14
Glu3 8,47 | 487 | 5,58 10 59,07
Aib2 435 | 255 | 293 10 61,55

Boc- 1 44 | 254 | 206 | 10 | 6142
Tyrl

B Tabnune 9 nokazana o0mmasi CcyMMa MaTepHasoB, 3arpy KeHHbBIX B PEaKLIMOHHBIC
COCY/Ibl B XO/I€ CHUHTE3a MPOMEKYTOYHOTO COEANHEHHS] C OCHOBHOMW LIETBIO U3 39 aMUHOKUCIIOT
(@ur. 7). Tabnuna 9 BKIIIOYaET CyMMapHbIE TAHHBIE MO CHATHUIO 3aIUThI nunepunuaom/DMF u
nocienyouuM npoMeieBkaMm DMF, cTanusim CBsI3bIBaHUSI aMUHOKHCIIOT U TTOCJIEAYFOLIIUM

npombiBkaM DMF, a Takske cmone 3ubepa.

Tabmuna 9. CymmapHasi Macca MaTepraia/MMOJb CMOJTBI

Cymmapnas
macca

Craguu cnocoba MATepHaJoB,
HCIOJIb30BAHHBIX
B pacueTe Ha
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MMOJIb CMOJIBI
(r/Mmmouib)
PactBop munepunnaa/DMF, ncnonbp3yemblil Ha CTaausIx 898.93
CHATHS 3aIUTHI ’
DMF, ncnonp3yeMslii B MPOMBIBKAX MOCJIE CHATHS 3ALUUTHI C 7045.57
MUIMEPUINHA. ’
PactBops! amuHOokuCnoThl, Oxyma u DIC, ucnonb3yemsle Ha 601.87
CTagusIX COUCTAHUs ’
DMF, ncnonp3yeMsblii B IPOMBIBKAX IOCJIE COYETAaHUN 1871.32
AMUHOKMCJIOT ’
Cwmomna 3ubepa 1,43
CymmapHnas o0mmas Macca UCTOIb30BaHHBIX 5419.12
MaTEPHAIOB/MMOJIb CMOJIbI (T/MMOJIb) ’

ITocne coueranust Boc-Tyrl cBsi3aHHBIN CO CMOJION NENTH YAAJSAIOT U3 BCeX 3
PeakTOpoOB, CHUMAIOT HaOyXaHHe ITOCPEICTBOM ITPOMBIBAHUS METHIICHXJIOPUIOM H CyLIaT.
OcranbHble CTaUN BBIMOJHIIOT BPYUHYIO B PEAKTOpaxX NepUOJUYECKOro NeHCTBHUS, a HE B
ABTOMATUYECKHUX MOCIIE0BATENbHBIX peakTopax. B MpOM3BOACTBEHHOM IMKJIE CMOJIA HE
TOJDKHA YAAJSTHCS M3 PEAKTOPOB HA 3TOH CTaINHU, U CIENYIOLIHe CTaauu Oy Iy T BBIIOJIHATHCS B
peakTopax MocieoBaTeNbHO. DTO MO3BOJIHUT YMEHBIINTH KOJIUYECTBO HEOOXOIUMBIX PEareHTOB
U pacTBOpPUTENEH.

Jnst yaaneHus 3amutHO# rpynmsl -ivDde u3 Lys20 coenunsitoT runpat ruapasusa (5,34
r, 68,3 mmoub) 1 DMF (165 r) B 2-1muTpoBoM peaktope ¢ puimbTpom ¢ 000104K0H B aTMochepe
a30Ta, a 3aTeM NO0aBJISIIOT BhICYIIeHHY0 cmody (50,0 T, 7,24 mmonb). TlepememuBaroT npu
20°C B TeueHue 6 4., 3aTe€M MPOMBIBAIOT CMOJIy ¢ rcnosb3oBaHrueM DMF (5 x 500 mur;
pPEKOMEHIyeTCsl, YTOOBI 00BEM MPOMBIBKH COCTABIISI ~ 100 MJT) ¢ S-MHHYTHBIM
nepeMeITIMBAHIEM JJIs1 KAJKJOW TIPOMBIBKH.

Jlnst codeTaHust XKUPHOHW KUCIIOTBI/JIMHKEPa FOTOBST aKTUBUPOBAHHBIN 3(Up, 3arpy3HB B
KPYTJIOAOHHYIO KoJiOy Ha 250 mut kucnoty ¢opmyast I (3,6,12,15-Terpaokca-9,18-
IUa3aTPUKO3AHIUOBYIO KUCIOTY, 22-{[20-(1,1-nuMeTwisTokcH)-1,20-THOKCO3MKO3MIT [aMUHO § -
10,19-grokco-2,3-(1, 1-mumernmstun)adup, (225), 9,5 r, 11 mmons), Gerzorpuaszon-1-mi-

okcutpurnupponuanHodocdonus rexcapropdocdar (PYBOP; 5,7 r, 11 mmons) u DMF (50 1).

0} H (0] H O
j\ N o} N o\)L
0 H/\/ NN NN TN OH
° 0”0

Cwmech nepeMemuBaroT B TeueHrue 20 MUH. IO paCTBOPEHHs], a 3aTeM A00aBstoT 2,4,6-

tpumetmmupuanH (1,29 r, 10,6 MMone). Cmech akTHBHPOBAHHOTO 3(hUpa MEPEMEINBAIOT IPU
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temneparype ot 13,5 no 15,8°C B reuenne 20 MuH., a 3aTeM HOOABISIIOT €€ K CMOJIE B
buapTpyromeM peaktope ¢ 060104K0i peakropa mpu 25°C, UCTIOB3YsI NOMOJHUTENbHBIE 5 MIT
DMF nyist mpoMBIBKH U TiepeHoca U3 KoJObl. B3Beck mepememnnBaroT B TeueHue 29 4., 3aTeM
CIIMBAIOT BOAY Y MPOMBIBAIOT CMOJIY C Hcnoiap3oBanneM DMF (4 x 300 mut; o6beMa mpOMBIBKH ~
100 mMJ1 TOKHO OBITH TOCTATOYHO) C TIEPEMELINBAHUEM B TE€UEHHE 5 MUH. ISl KaKIOU
npoMbIBKU. K peakimoHHON cMecu T0OaBIAOT elle OHY NapTHIO aKTHBHPOBAHHOTO 3(upa,
MOJIyUEHHOT'O B COOTBETCTBUU C ONMCAHUEM paHee, U nepemelnBatoT npu 25°C B TeueHue 19 4.
CMony cnuBaroT M MPOMBIBAIOT ¢ ucnonbpzoBanreM DMF (4 x 300 mut; o6pema npombiBku ~ 100
MJI IOJKHO OBITH TOCTATOYHO) U MeTUJIeHXJIopuaoM (4 x 300 mir; oObema rpombiBku ~ 100 M
JOJKHO OBITh TOCTATOYHO) € 4-MHUHYTHBIM TEPEMELINBAHUEM JIJIsI K&KIONH MPOMBIBKH.
YcraHoBNeHO, 4TO ncnojb3oBaHHas naptus PYBOP Obuia HEONTHMaIbHOTO KauecTBa, MO3ITOMY
crenyer 1o0aBUTh ellle OJJHY NMapTHI0O AaKTUBUPOBAHHOTO 3(upa (MIPUTrOTOBIEHHYIO HA OAHY
TPeTh PEaKLIMOHHON MIKaJbl, Kak panbiue, B S0 r DMF, ucnone3syst HoByto OyTeuiky PYBOP)
peaKkLMOHHOM cMecH U nepemernnBath pu 25°C B Teuenue 18 u. Cmony ciuBaroT U
NPOMBIBAIOT ¢ ucnonb3oBaHnueM DMF (4 x 300 mut; oObema npoMbiBKH ~ 100 M1 JOJKHO OBITH
JOCTaTOYHO) U u3omponanosiom (4 x 300 mut; oobema mpombiBKH ~ 100 MJT JOIKHO OBITH
IOCTATOYHO) C S-MHHYTHBIM IepEeMEIINBaHUEM ISl KQXKIOH NMPOMBIBKH. B mpon3BonCTBEHHOM
mmksie PYBOP nosokeH ObITh BBICOKOTO Ka4eCTBa, ¥ TOJIBKO OJMH 3apsii] aKTUBHPOBAHHOT'O
a¢upa JOJKEH ObITh UCIIONB30BAH Il COSAUHEHUS IPOMEXKY TOYHOTO MPOAYKTa (GopMyJibl L.
Cwmony crneayet BeICyINTb in-vacuo nipu 40°C B TeueHue HOYH.

I'OTOBAT KOKTEHIIb IJIs pacLIeIyIeHHs CISAYIOMIM 00pa3oM: OOBEIUHSIIOT TUTHOTPEUTOI
(DTT; 12,33 1, 79,93 mmonb) u Boay (17,63 1) B KpyriiogoHHOH kosibe ooremom S 1. B
CTEKJITHHBIN OaioH nox nasienueMm 3arpyxatT TFA (538 r, 4720 MMoJb) 1 HUHEPTHU3UPYIOT
ero 4 UKJIaMu POy BKH a30TOM 1o AaBieHreM 5-10 ¢pyHTOB Ha kB. aroiim. JloGasisiroT 60 T
uHEepTH3UpOoBaHHON TFA B KpyriIogoHHYIO KOOy Ha S 11 mopuusiMu 1o 20 T ¢ HHTEPBAJIOM B 2
MHH., 3aTeM A00aBIsAOT ocTaBiyocs TFA B KpyriIogoHHYIO KOOy Ha S J1 B T€YEHUE 2 MUH.
HobasnsiroT Tpum3onponmicuiad (9,37 r, 59,2 mmone) u Metrnenxiopun (51 1) B
KPYTJIOJOHHYIO KOJIOY Ha 5 J1 1 oxJaknaroT cMech 110 15°C.

JUis oTneneHyst menTuAa OT CMOJIbI M CHSITHS 3allUThI 3arpy»KaroT BBICYIIEHHYIO CMOJIY B
peakTop ¢ pUIBTPOM U IPOMONTE METHICHXJIOPUAOM. Jl00OaBISIOT KOKTEWIb I OTLIECTUICHUS
K CMOJIe B peakTope ¢ (UIbTPOM U MEePeMeIInBaIOT B TeueHue 4,5 yacoB. CiuBaroT
PEaKLMOHHBIN PacTBOP CO CMOJIBI M JOOABIISIIOT €r0 B S-JTUTPOBYIO KPYTJIOAOHHYIO KOJIOY, B
KOTOpPOH rOTOBHJIM KOKTEIIb 1uist oTiervieHus. K cmone nobasnsor 206 T METHIEHXIIOPUAA,
NEePEMEIINBAIOT B TEUCHHE 5 MHH., CJIMBAIOT PACTBOP U MEPETUBAIOT B KPYIJIOAOHHYIO KOJIOY Ha

5 n. TlonyueHHYIO CMeCh MEPEMEINBAOT M OXJIKAAIOT pU Temriepatype obonoukn -15°C. B
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tedenue 1,5 4. nobasmsiror MTBE (754 1), mHEpTU3UPOBAHHBIN MTOCPEACTBOM 0apOOTHPOBAHHUS
a30TOM B TeueHHue 15 MUH. C MOCIEAYIOINM BbIIEPKUBAHUEM IPU MEIUIEHHON POy BKE
azoroMm. Cycnens3uro HarpeBaroT 110 -8°C u nepemMeImnBaroT B TeUeHue | 4., 3aTeM HarpeBaroT J0
0°C u nepememmBaroT B TeueHue 1 4. CycrneH3uro QUIBTPYIOT B aTMOChepe a30Ta, He JOIyCKast
TIOJTHOT'O BBICBIXAHUS, 3aT€M IPOMBIBAIOT TBEPJOE BEIIECTBO ¢ ucnonb3oBaHueM MTBE (2x155
I) ¥ CYLIAT in-vacuo ¢ NoJy4YeHueM HeounineHHoro Tup3enaruaa (38,7 r) ¢ 3¢ ¢$exTHBHOCTHIO
40,9%, kax onpeneneHo nocpeacrsom B2XKX. B nmpouecce casitust 3amutsl -ivDde, coueranust
C KHCIOTOH (popMyJiel | 1 OTIIENIIEHNsI OT CMOJIBI U3 CMECH OTOMPAIOT MPOOBI, COAEPIKALIHE B
oOmeit cnoxkHocTH 0,34 MMosb ncxogHoi cMoinbl. C yderom 3Toro u 3¢ dexrusHocT BOXX

BBIXOJl HEOUHUIIIEHHOTO TUP3ENUTHA B JAHHOM IpoLecce cocTassieT 48%.

Crn1oco6 ¢ mepruogM4YecKHM MpPoLeccoM

Jlns cpaBHEHHUsI OTIUCAH NEPUOANYECKHH MPOLiecC MPOU3BOACTBA TUp3enaTuaa. B
peaktop 3arpyskanu Fmoc-cmony 3ubepa (17 kr, 0,76 mmonb/r). Cmone naBanu HaOyXHYTb B
DMF, nepemernuBaiu B TeueHue 2 4yacos, 3areM DMF oT¢uibTpoBbIBaIM OT CMOJIBL. 3aTeM
cmony npombiBasii DMF, B o0wieit ciiokHOCTH ABa pa3a. 3aTeM ¢ 3amuiieHHoi Fmoc cMostb
CHHUMAJIH 3auTy nocpeacrsoM odbpadorku 20% PIP/NMP. Ot6op npol s npoBepku
ynanenuss Fmoc npoBoasat nocie nocnenseit oopadorku PIP/NMP st monTeep kaeHus
ynanenus 6onee 99% Fmoc nocpencrsom Y ®-ananusa. Ilocie okoHuaTeapHOM 00padoTku 20%
mac./mac. PIP/NMP cioii ¢cMOJIbI HECKOJIBKO pa3 MPOMBIBAIH ¢ ucronb3oBanueM DMF. 3atem
coOupany OCHOBHYIO LIeTIb IENTHUAA C UCIIOJIb30BAHHEM CJIEAYIOLINX OOIUX YCIOBUN IS

coUeTaHus U CHATHA 3alllUThI Ka}I(L[Oﬁ AMHWHOKUCJIOTHBI:

Cragus cocoda Pacreopurenn/Pearent Oovem IKBUBAJICHTHOCTH
20% (00./06.)
Fmoc-
CHarue Fmoc-3amutst nmeprHa/NMP 9 MII/T CMOJTBI
I7;
POMBIBKH TOCIIC DMF 9 MII/T CMOJTBI
CHATHS 3aIIHTHI
NMP 7,25 MII/T CMOJIBI
PactBop 1t peakiuu AMHHOKHCIOTA 3,0 3kB.
COYCTAHHSA Oxyma Pure 3,0 9kB.
DIC 3.3 3KkB.
I7;
POMBIBKH TOCIIC DMF 9 MII/T CMOJTBI
COUCTAHHUSA
Ynaneuune ivDde 8% rugpazua/DMF 9 MI/T CMOJTBI
I7;
POMBIBKH OCHC DMF 9 MII/T CMOJTBI
yaaneHus ivDde
ITpoMbIBKY 1714
yCTpaHCHHA HAOYXaHHUS IPA 1,8 M/t cMOTBI
MOCTIC KOHCTPYKIHHA

Cusarne Fmoc-3aimuTel
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CwMony B menTugHOM peakTope 00padaThIBAOT MO0 TpeMsi, THOO YEThIPbMS 3arpy3KamMu
20% 06./06. pactBopa PIP/NMP. Kaxxayo 00paboTKy OCyIIeCTBIIsUIH ¢ IepEMEIIHBAHIEM Ha
cMmojie B TeueHue 30 MUH ¢ ocnenyroueit GpribTpanuei st 3aBepIueHus yIaIeHUs 3alUTHON
rpynmnel Fmoc. Ilocne 3akmounrensroit obpadotku 20% 00./06. PIP/NMP cioii cMounbl

npombiBaii DMF He MeHee mecTu pas, UCTIONb3Ys NPEABAPUTENBHO 33JaHHBIH 00BbEM 3arpy3KH

DMF.

AKTHUBAIS AMUHOKUCIOT:

B peaxTop 3arpy:xar0T npeaBapUTEIbHO IPUTOTOBIEHHBIN pacTBop 12 mac.% Oxyma
Pure/NMP. 3arem noGasisinu BeiOpaHHy0 Fmoc-amuHokucnoty. CMmech nepeMeInBaroT Ipu
20 + 5°C po nosHOTO pacTBopeHusi Fmoc-amuaokucnorsl. 3atem pactBopsl Fmoc-AA/Oxyma
Pure/NMP oxnaxxpatot o 15 + 3°C nepen aktuBauueit 1y odecredeHnss KOHTPOJIS
HE3HAYUTEJbHON SK30T€PMHUUECKON PeaKLIMU AKTUBALIUU U NOJAEPIKAHMS TEMIIEPATY Pbl
MOJIy4aeMOr0 pacTBopa B ykazaHHOM auana3oHe 20 + 5°C. 3atem pacTBOp aMUHOKHCJIOTBI
aKTHBUPYIOT nocpeacTsoM nodasnenus DIC. 3arem pacTBOp akTUBHPOBAHHOTO CIIOJKHOTO
s¢upa nepememnBaiu B TeueHue 20-30 MUH. epes NEPeHOCOM PacTBOPA B PEAKTOP,

coiep Kalii MPOMEKYTOUHBIM MPOAYKT MENTHAA Ha CMOJIE.

Coueranue:

Ilocne 3aBeplieHus CTaAUU MPEABAPUTEIBHON aKTUBALIMU PACTBOP AKTUBUPOBAHHOIO
CIIO’KHOTO 3(pupa MEPEHOCST B PEAKTOP, COAEPIKALIUI MENTH CO CHATOMN 3aIIUTON Ha CMOJIE sl
WHULIMAINHU peaKIUuu COUCTaHUA. PeaKLII/IIO NENTUAHOIO COUETAaHUA OCYIECTBIIAIN IIPU
nepemewmBannu npu 20 + 5°C B Teuenne no MeHbineil mepe 4 yacos. Ilocne HeoOXoaMMOro
BpPEMEHH MepeMeLTUBaHUS OTOUpPATH 00pa3Ibl CYCIIEH3UH CMOJTBI JIJIsl AaHAJTN3a Ha 3aBEpIIeHUe
couetanus (IPC). OT6Gop 00pa31oB MOBTOPSIIOT C ONPeNesIEHHbIMU HHTEPBAJIAMHU 110 Mepe
HEOOXOIUMOCTH 10 TIONy4YeHUs yAOBIEeTBOpUTEIbHOTO pesyiibTata IPC. Tlpu HeobxomumocTu
MIPOBOIUJIN OTI€PaLlU MMOBTOPHOrO couetanusi. Koraa cBsi3piBaHUE 3aBEPIIECHO, COACPIKUMOE
pacTBOpa MENTUAHOTO peakTopa PUIBTPYIOT, 3aTeM MPOMEKYTOUHbIE COSTMHEHUS TIENTH 1A Ha
CMOJIE HECKOJIBKO pa3 npoMbiBatoT DMF 1151 nOATOTOBKY K CJIEAYIOIIEMY COUETAHUIO.

Coueranne Ile (12) ¢ Aib (13):

Coueranue Fmoc-Ile(12) ¢ Aib (13) ocyImecTBISIOT ¢ UCMOJIb30BAHUEM CUMMETPUYHOTO
AHTUAPUIHOTO MOIXOAA € MCIIOJIb30BAaHUEM IIECTH SKBHBaIEHTOB Fmoc-AA, Tpex
skBuBajeHToB DIC. Bpewms akTuBauunu 1ist JaHHOH MMOCIEN0BATEbHOCTH OBIIO YBEIHMUYEHO 10
40-60 muH. s obecriedeHust 00pa30BaHUs AKTHBUPOBAHHBIX (POPM CUMMETPHYHOTO

aHruApUaa. Y BEIUYEHHOE BpeMsl NepeMeInnBaHus npu couetannd (18 4.) Heobxogumo st
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JOCTH>KEHUS 3aBeplIeHus peakuun (MeHee 1% HecBsI3aHHOIO BEIECTBa) MO pe3yibTaTam
y

BOXKX-anamusa.

KpaTkoe n3io:keHHe MaTepHaioB, HCIIOIb30BAHHBIX B CUHTE3€ IIPOMEKYTOYHOIO COSTMHEHHS C

OCHOBHOM 1enpio u3 39 amuHokucaotr (dur. 7):

B cpennem B xozxe 1ukia ucnois3yercs 3,15 nmopuuii nunepuanHa Ha 9 MI/T CMOJBI ©
wIOTHOCTHIO 0,93 r/Mi1, 9TO B cpenHeM cocTasjisiet 26,4 1/t cMonbl. B cpegHem mociie CHATHs
3amuThl posoasT 7,2 npomeiBku DMF Ha 9 M/ cmonbl ¢ mutoTHOCTHEO 0,945 /M1, B cpenHeM
61,2 r/r cMoubl 3a umkiI. J{J1st coOdeTaHust aMUHOKHUCIIOT B XO/I€ LIUKJIA UCTIONB3YETCs B CPeIHEM
7,25 Mi/T CMOJIBI PACTBOpPA VISl COEAUHEHHUS C IJIOTHOCTBIO OKOJIO 1 I/MJI, UTO COCTaBIISET B
cpenneM 7,25 r/r cmonel 3a uki. [locne coueranuit mpoBonsaT B cpegHeM S npoMbiBok DMF Ha
9 Ma1/T cMouTbI ¢ TIOTHOCTBIO 0,945 r/™Mit, B cpenHeM 42,5 1/ CMOJIBI 32 LIUKJL

Bcero B xone kaXkaoro LUKJa pacxoAyercs B cpefHeM 137 r MaTepuasioB Ha rpaMMm
cmodel. IIpu BbemonaHenny 39 HUKIIOB 711 MOy YeHHs IPOMEKY TOYHOTO COSIUHEHUS C
OCHOBHOM Lienblo 13 39 aMuHOKUCIOT (Pur. 7) Ha rpaMM CMOJIbI HCTIONb3yeTcs 5356 T
marepuanon. IToCKONBKY MOJISIpHAst eMKOCTb CMOJIBI 3u0epa coctasiisieT 0,7 MMOJIB/T,
cyMMapHas o011ast Macca UCHOJIb3yEeMbIX MaTEPUAJIOB HA MMOJIb CMOJIBI (BKJIFOYAsl MACCy CaMOM

CMOJIbI) COCTABJISIET OKOJIO 7650 1/MMOJIb.

Custue 3aumThl Lys-ivDde(20), coueranue ¢ bopmy ol I, oTineryieHue ¢CMOJIbL, BIICICHUE

HECOYUIIICHHOI'O MPOAYVKTA:

OcranbHble cTanuu AJs CHATHUS 3auThl Lys-ivDde, coderanus ¢ kucnoroi gpopmysr I,
OTLLIEIJIEHUSI OT CMOJIbI U BBIJIEIEHHUS] HEOUULIEHHOT O TUP3ENaTHaa OCYy LIECTBIISIOT 110 CYIECTBY
TaK ke, KaK OMHCAHO JJIsl CEPUIHOTO MOJyYeHHsI B peakTopax. Bcero Oputo momydeno 45,39 kr
HEOUMILEHHOIO TUp3enaTuaa ¢ YuctoToi 45 Bec.% u 64% uucrorsl no BOXXX. Copepxamuiics

BBIXOJI B pacueTe Ha cMoy 3udepa = 47%.

CpaBHeHHe C11oco00B

AHaNOruuHble BHIXOABI CHIPbS MOJYUaOT PU MEPUOANUECKOM U CEPUITHOM
npon3BoACTBe TUp3enaTunaa (47% u 48%, coorBercTBeHHO). st ciocoba ¢
NIOCJIEIOBATENIbHBIMU PEAKTOPaMH 001ee KOJIUIECTBO MATEPUAIIOB (PACTBOPUTEINH TUTFOC
peareHThI TUTFOC CMOJIa) COCTaBIISIET 5,42 KT HA MMOJTb UCXOTHOW CMOJIBI JUJTSI TIOJTY YSHHSI
NPOMEKYTOUHOTO COSAMHEHUS ¢ 39-MepHOH OCHOBHOM Lenbio (Pur. 7). B nepuogudeckom

croco0e Ha MMOJIb UCXOTHOM CMOJIBI UCTIONB3YETCS BCEro 7,65 KT MaTepHalios.
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IIpumep: mnoaydenue ¢parmenta ¢ peuupkyasinuneii DMF wu  yMeHbIIeHHBIMH

3KBHBAJIEHTAMH PE€Ar€HTOB

ITocnenoBatenpHAast yCTAHOBKA U3 TPEX PEAKTOPOB ObLIA YCOBEPIIEHCTBOBAHA U
UCTIONIb30BaHA JUIsl CHHTE3a MENTHAA, COAepIKaliero neppble 10 aMIHOKHUCIIOTHBIX OCTATKOB
OCHOBBI TUp3enaTHaa, KoTopblii npencrasiser codoir GPSSGAPPPS-NH-Cwmona, onHako
KaXaast 13 S-aMUHOKHCJIIOT 3alUIIeHa TPeT-0y THIIbHON TPYIIOH.

YcranoBka 000pynoBaHuA ObljIa TaKOH e, Kak Moka3aHo Ha Pur. 3, 3a HCKIFOUEHUEM
HEeOOJBIINX U3MEHEHHH, IPU KOTOPBIX MEepPUCTANbTUYECKHE Hacochl (435) Ha @ur. 3 Obun
3aMeHEeHbl Ha CUCTEMY Iepeaayu JaBjeHus. BMecTo OTKkauku pacTBOPUTENS NaHHAsI CUCTEMA
CO3JIa€T BAaKyyM B IIepe1aTOYHON €MKOCTH, a 3aTeM OTKPBIBAET BITyCKHOM KJIallaH HYKHOTO
peakropa (RB1, RB2 unu RB3). /laTunk naBneHus NpUMEHSIOT JUIsl ONPEAEIICHUs TIOJTHOTO
OTOPOKHEHHSI PEAKTOPA, MOCKOJIbKY NaByieHne OyeT ObICTPO YBEINUUBATHCS, KaK TOJIBKO OH
HAayHeT BTATMBATh B €MKOCTb a30T, & HE PACTBOPUTEINb. 3aTEM B NEPEKAYUBAIOLIYIO0 EMKOCTb
NOZIAIOT JJaBJIEHHE U OTKPBIBAIOT KJIanaH i Heooxoaumoro peakropa (RB2, RB3 nnmm
oTxobl/peunpkyuposanue). JlanHeii criocod obecneunBaeT 6osee ObICTPOE U MOJTHOE
OTIOPOKHEHHE PEAKTOPOB, B PE3YJIbTATE YETO B PEAKTOPAX MOCJIE OMOPOKHEHUS OCTAETCS
MEHbIII€ PACTBOPUTEJISL, YTO YJIy4LIAET IIPOMBIBKY CMOJIBL. J[pyTUM OTJIMUHEM SBIISETCS
nobasnenne onnaiH-I X (ra3oBoro xpomarorpada) s i3MepeHus MUMEPUANHA IS
o0ecrevyeHus: JOCTaTOUHON MPOMBIBKH U niepepaboTku OyTbutku ¢ DMF.

Uro kacaeTcst CXOACTBa ¢ cucTeMoil Ha Dur. 3, Tpu peakTopa ObUTH YCTaHOBJIEHBI
NIOCJIEZIOBATENIbHO, TIPU 3TOM CTOKH M3 MEPBOT0 PEAKTOPA HANPABJSUIUCH BO BTOPOH PEaKTop, U3
BTOPOTO - B TPETHIA, @ U3 TPETHETO - B OTXOABL. TeM He MeHee, MOCIEN0BATEIbHO MPOBOUIHCH
TOJIbKO ONepaLiK MTPOMBIBKU. B TaHHOM 3KCIIEPUMEHTE TAKKe MCIIOJIb30BAN YTy YIIECHHbIE
YCJIOBUS KaK Ui peakLvil CHATHS 3a1uThl ¢ Fmoc, Tak u ans peakuuii codetanus
aMHHOKHUCJIOT. HOBBIE yCIIOBHS peaKLMU TIO3BOJISUTH YCTPAHUTD MOJABIIAIONIEE OOTBITNHCTBO
U30BITOYHBIX PEAreHTOB U 1IN KOHLEMIHIO MOCIEOBATEIbHOTO MPOBEACHUS PEaKLUH
CHSITHS 3aLIUTHI U CBSI3bIBAHUSI MHHUMAJIbHO BBITOHOM. JIJ1s cHATHS 3amuThl ¢ Fmoc
UCTIONIB30BAIH TOJIBKO ONTHY 3arpy3ky 20% nunepuanaa B DMF. O6beM naHHOM 3arpy3Ku
YMEHBLIAN PUMEPHO J0 YeThIpeX 00beMOB (MCXO/s U3 CYXOH 3arpy3ku cModibl). Ha maHHbIH
MOMEHT KOJIMYECTBO OTXOIOB MHUIEPHANHA COKpaInaeTcst mpuMepHo Ha 80% 1o CpaBHEHHIO C
NEePBOHAYAIBHBIM IPOLIECCOM, B KOTOPOM HCIIOJIB30BATIOCH O0JIee TPEX He3aBHCHMBIX
IeBITHOOBEMHBIX 3arPy30K B OIMH peakTop. [loTeHmanbHast 5KOHOMHESI MNIEPUANHA TIPU
NIOCJIEIOBATENIbHOM BBITIOJIHEHUH JAaHHOH onepanyy OblIa COYTEeHA He CTOSIIEeH MOTEeHIIHAIbHBIX

npo6neM, KOTOPBIC MOTYT BO3HUKHYTb B PE3YJIbTATC HAKOIIJICHUSA MoOOYHOro NpOAYyKTa CHATHUA
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3a1uThl (MUNEPUANHA - THOEH30(YIbBEHOBOTO aIIyKTa) B TPETheM peakTope. Takum obpaszom,
Kbl peakTop paboTas HE3aBUCHMO JUTSI PEaKIMH CHATHS 3aIUThl Fmoc.

st eme Oombinero ceeneHust K MuHuMyMy PMI cucremy MopnuumpoBany u
no0aBysu eMKOCTh s perupkyisiiua DMF. (PMI o3HagaeT MacCOBYHO HHTEHCHBHOCTD
nporecca 1 OnpenessieTcs: Kak o0Ias Macca MaTepHalia, UCIOIb3YEeMOro ISl IOy YeHUS
ONpPEAEIeHHOr0 KOJIMYeCTBa npoaykra, nosromy 2000 r MaTepuana ajst noyydeHusi 1 r
npoaykra npencrasisier codoit PMI 2000). PesepByap pelupKyJIsSIiuy UCTIONB3YIOT AJisi coopa
BTOPOI1 OJIOBUHBI TPOMBIBOK TOCJI€ CHATHS 3aLUThI ¢ FMOC 1 OH HaXOAUTCS NOCe TPETHEro
peaxTopa, MOCKOJIbKY BCE MPOMBIBKH BBIMTOIHSKOTCS NOcnenosatensHo. Hanpumep,
PELUPKYJSIMUOHHBINA COCY COOMpa MOCIeIHUE MATh U3 ecsiTH MpoMbIBOK. Cobpanubiii DMF
uMeeT KOHLIEHTpaLuto nunepuanHa nopsaka 1%. I1ockonbky 3TO 3HAaUUTENBHO HUXKE, YEM
KOHLIEHTPALSI TUTIEPUIMHA B PEAKTOPE MOCIIe PEaKK CHATHUS 3alUThl, coOpanHbii DMF
UCTIONB3YIOT B MEPBOH MOJOBUHE MOCIEAYIOIIEro [UKJIA IPOMBIBKH. DTO MPUBOAUT K JIyYIIEMY
ucnoap3osanuro DMF, yBennunBas CpeiHIOI0 KOHLIEHTPALUIO MUIEPUANHA B TIOTOKE OTXOAOB.
JIOTIOTHUTENIbHOE N3MEHEHHE B ITPOMBIBKE JOOABIISUIN B CBSA3U C HEOOXOAUMOCTBIO TPOMBIBKH
obopynosanus 1t oHnaitH-KXMC (ommcaHHOTO paHee) BO usbekaHue nepenoca npodnl. B
pesynbTare npomsIBKU 0bopyaosanust 1t JKXMC B KaXKIOM U3 TPeX PeaKTOPOB OCTAETCS
okoJ10 80 M1 DMF. ITocne 3Toro B KaXblii peakTop OBICTPO HAIMBAIOT MPUMEPHO SO M
ceexxero DMF, 1t cMBIBaHMSI CMOJIBI, OCTABIIEHCS Ha CTEHKAX, B CJIOM cMoJibl. OnnaiH-KX-
MC u mpOMBIBKY IIAPOBBIMU PACTIBUIUTEISIMH UHTETPUPOBAHbI B IIPOTPamMMy
MOCJIEIOBATENbHON MPOMBIBKU PEAKTOPA, B KOTOPOH Bech ucnonb3yemblii DMF npoxonut vepes
PEAKTOPBI MOCIEOBATEIBHO U YUUTHIBAETCS] B OKOHYATENbHOM pacuere PML

Panee, Ha dur. 3, mepuCTAIBTHUECKHE HACOCHI UCTIOB30BAIUCH IS MTEPEKAYKH
MaTepuana U3 OJHOTO peakTopa B Ipyroil. MHorna nepuctanbTudeckyie HaCOChl HE MOJHOCTBEO
OCYILIAJIA PEAKTOP OT CBOOOAHOTO PACTBOPHUTENS. ITO CHIDKAET 3(H(HEKTUBHOCTD POMBIBKHU U
yBennunsaeT PMI. CooTBeTCTBEHHO, OBLIIO BHECEHO U3MEHEHHE B UCTIOJIB30BAHUE MTEPEIaun
JaBJICHUS IS IY4IIEero yAaJieHus] BCeH JKUAKOCTU U3 peakropa. Jlodapnsiim oquH
NepeNaTOYHbBIN COCY I, COEIMHEHHBIA CO BCEMU PEAKTOPAMH, OTXOAAMH U COCYIOM AJIsA
peuupkyssinuu DMF. [na nepeHoca U3 peakTopa B IEPErPYy30UHYI0 €MKOCTh UCIIOJb3YE€TCs
aBTOMAaTU3MPOBAHHAs NTOCIEN0BATENBHOCTL. Ha cocyn s nepeHoca HarHeTaeTcst BAKyyM U
OTKPBIBAETC KJIaNaH MEXAYy JHOM COCyJAa U NepeKkaunBarolell eMkocTbro. Knanan
3aKpBIBAETCs], KOT/1a JABJIEHUE B IEPEAATOYHON €MKOCTH AOCTUTAET 3aJaHHOIO 3HAYEHUSI.
IlepenaTouHas eMKOCTb HAXOAUTCS MOJ AAaBJIEHUEM, OTKPbIBA€TCs KJIanaH, BeAyLUH K BepXHel
4aCcTH LIeJIEBONM €MKOCTH, U NepeAada NPOUCXOAUT 10 TeX MOp, MOKA JABJICHHUE B IEPEeAaTOUYHON

€MKOCTHU HE YINaACT HUXKE 3aJaHHOTO 3HAUYCHMUS.
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Taxoke Obu1 10OaBNIEH OHIAH-aHAIN3 IPOMBIBOYHBIX PACTBOPOB. [T KOHTPOJIS
OCTaTOYHOT'O CONEPIKaHUs MUTEPUANHA B IIPOMBIBKAX B OTXOASIIEH JTUHIM ObUIa YCTAaHOBJIEHA
onnaiiH-I"X. IIporpamma Opi1a HACTPOEHA TAKMM 00Pa30OM, YTOOBI AHATU3UPOBAJIUCH TTOCIIEHNE
TPU MPOMBIBKH U3 TpeThero peakropa. Kpome Toro, onnaitn-KXMC ucnonb3oBanach as
otOopa npod Ha OCTATKH AMUHOKHUCJIOT MPU MPOMBIBKE TOCIe coenuueHust. J{is
NPeOTBpALIeHHs] CHUXKEHMsI BbIXOJ]a CMOJIE JaBaJIk OCECTb Mepesl 31y CKOM MPOMBIBOYHOMN
npoObl. DTO MpenoTBpamano oToop mpod CMOJIBI, TaK KaK MOrpy»KHAast TPyOKa HAXOAMIACH B
CJIO€ XKUAKOCTH HaJ CMOJIOM.

Tounble pacueTsl PMI nony4anu ais kaxa0oro uukia. B paMkax 1aHHOrO 3KCIepUMEHTa
BCe MPOOBI IJIs1 MOHUTOPUHTA PEAKLIUU ObLIH B3SIThI U3 TPETHETO PEAKTOPA, TaK KaK O’KHUAAIIOCH,
YTO B HEM OyyT MPOTEKaTh CaMble MEJIEHHbIE PEAKLIUHU BCIEICTBUE HANOOBIIEr0 KOJINYECTBA
OCTaTOYHBIX MaTE€PUAJIOB B CBsI3U C Oojiee HU3KOH 3¢ (ekTHBHOCTHIO TpoMbIBKU. [Tocne
3aBEPLICHNUS PEaKLUI B TPEThEM PEaKTOpe MPEroNaraeTcs, YTo Bce TPU peakropa OyayT
HOJIHBIMHU. JTO TaKKe TOMOraeT ¢ mpodiemamu nepenoca B oHnaitH-XKX-MC, mockonbky
KaKablil oOpasew OyeT JInIIb HE3HAYUTEJIbHO 3aTPOHY T NEpEeHOCOM. B ciydae nmpenmnosnoxeHust
0 5%-HOM MepeHoce peakLus CoueTaHusi, KoTopas 3aBepieHa Ha 100%, MoxxeT ObITh 3aBepIieHa
TOJIBKO Ha 95% BenencTBue 5%-HOro nepeHoca odpasua npeabiayLeid peakuy CHATHS 3aIIHUThL.
Ecnn npoObl 13 Ka)kaoro U3 Tpex peakTopoB OTOMPAIOT MOCIIEAOBATENbHO, TO JaHHAS 5%
omuOKa MOKET npeodsIanaTh B KAKIAON U3 MO0, U Yepe3 TPH Yaca peakiius Bee eie He Oyuer
3aBepiueHa. Eciu otOuparoT npody TOJIBKO U3 OJHOTO PEaKTopa, MPeArosaras moJiHOe
npeodpasoBaHue, npeodpa3oBaHue MepPBOl MPOOBI COCTABUT 95%, HO BTOpas nMpoda U3MEPHUT
99,75% npeoOpa3oBaHus, U peaKLHsi MOKET OBITh OCTAHOBJIEHA TOJIbKO Yepe3 J1Ba Yaca.
DkcrnepruMeHTalbHasl HCTOPUS MOKA3bIBAET, YTO PEAKLIHS], KOTOpas AJIUTCS J0JIbLIE, YeM
HeoOXOMMO, OCOOEHHO B OTHOIICHUH PEAKIUH CHATHS 3alIUThl Fmoc, yXyamaer ka4ecTso.
Puck orGopa npol TOJNBKO U3 OHOTO PEAKTOpa BOCIIPHHUMAETCS KaK HE3HAYUTEIbHBIH 11O
CPaBHEHHUIO C MOTEHLUAJIbHBIM YJIyUlIEeHHEM KauecTBa, KOTOPOE MOKET MPOU30MTU B pe3yJibTaTe
OCTaHOBKH PEAKLHH 110 €€ 3aBEPIIEHIH 0e3 Ype3MEePHOTO IOTOJHUTEIBHOTO BPEMEH!
nepeMenBaHusl.

B nanHOM 3KCIIEpUMEHTE LENbI0 OBIIO CHIDKEHNE KOHLIEHTPALMK munepuanHa 10 2000
ppm c ucnonb3oBaHueM 10 UKIOB MPOMBIBKU. Pe3ybTaThl MPOMBIBOK ITOCIIE CHSTHS 3AIUThI
NUIEePUINHOM TpeacTaBieHbl B Tadiuue 10. Mcnonp30Banu Moiesb 1Tt MPOTHO3UPOBAHUS
KOJINYECTBA MOIOIIUX CPENCTB, HEOOXOMUMBIX sl osTydeHust npumepHo 2000 ppm
nunepuauHa rnocie 10 mpoMBIBOK M IUKJIA OUHUCTKH TEJIEeKKHU 1Jst pol. [Tpu MmonenupoBaHuu
UCTIOJIb30BAIUCH TIPEABIAY IHE SKCIIEPHUMEHTAIbHBIE TaHHBIE TI0 HAOYXaHHIO CMOJIBI U

ancopOuuu nunepuanHa. HekoTopsie mpoObl ObLIN MPOMYIIEHBI BCISACTBUE HEHUCIPABHOCTEH
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o0opynoBaHus, HO LeeBoi mokasatenb B 2000 ppm 0OBIMHO BBIMONHSICS, €IUHCTBEHHBIM

UCKJIFOYEHHEM ObLT 3aKJIFOYUTETbHbIIN OUKJI.

Tabmuua 10 : Pe3ynbTaThl NPOMBIBKH MUTNIEPUANHA

Ne nukna Ne npombiBKH Konuenrpauus
CHsTHE 3a1UThI
CHUHTE3a NUNEPUINHA
AA
(ppm)

1 Cwmomna 3ubepa 10 1804

1 Cwmona 3ubepa OuucTKa TEIEKKHU 950
TSt IPO0

2 Ser 39 10 2100

2 Ser 39 OuuncTKa TEIEKKHU 1003
TSt TIPO0

3 Pro 38 10 3605

3 Pro 38 OuuncTKa TEIEKKHU 1723
1Jist pod

4 Pro 37 10 5215

4 Pro 37 O4uCcTKa TENEKKU 2013
aJist Ipod

5 Pro 36 9 4164

5 Pro 36 10 4132

5 Pro 36 OuuncTKa TENEKKHU 1715
11st Ipo0

6 Ala 35 9 3393

6 Ala 35 10 1605

7 Gly 34 9 3473

7 Gly 34 10 1452

8 Ser 33 9 3871

9 Ser 32 9 4069

9 Ser 32 OuncTKa TENEKKU 1927
1St IPo0

10 Pro 31 9 4982

10 Pro 31 10 4232

10 Pro 31 OuncTKa TENEKKU 3048
TSt IPo0

Ilocne peakuuii COU€TaHUs CUCTEMY OCJIEIOBATEIBHO IPOMBIBAJIN TPEMS
NPOMBIBOYHBIMU 3arpy3kamiu. ITocse 3Toro ucnonap3oBajiu Ty ke NpOoLeaypa OUUCTKH TEIEKKH
st ipo0. Xopolnasi METOANKA KOJIMYECTBEHHOTO ONpeNeIeH s OCTaTOYHOM AA He Obuia
pazpaboTaHa, MO3TOMY IO Mepe POCTa MENTHAA U YBEIUICHUS YAEPKUBAHUS PACTBOPUTEIS
UCTIONIb30BaNIN Bee Oonblnee konuuecTBo DMF Ha ogHY MpOMBIBKY.

MOHUTOPUHT peaklMy IPOBOAMIIN Ha TPETheM peakTope B cepuun. Cucrema oHnaiH-XKX-
MC ucnonb30Baiu B COOTBETCTBUM C MPEAbTY UM SKCIIEPUMEHTOM. Pe3ynpTaThl CHATHS

3aIUThI IPUBCACHLI B Ta6m/1ue 11. HOHI/IMaﬂ, 49TO METOAOJIOTUA KOJIMYECTBCHHOI'O OIPEACICHUA
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CMEILIeHa B CTOPOHY 3aHM)KEHUS Pe3yJIbTaTOB, a TAKXKe TOT (PaKT, YTO aHAIH3 0Opas3La OTCTaeT
OT (PaKTHUECKOH peakIMy Ha 4Yac, Tepel OCTAHOBKOW PEeaKIUH U JaTbHEUITUMH eHCTBUSIMU
HeoOxonumo ObLTO mocTHYb peodpasoBanust 98%. K MoMeHTy 1Byx4acoBoit 00padoTku
o0pasua Bce CHATHS 3aIUThl COOTBETCTBOBAJIM MOPOTY IS MpoaoikeHus. Bpems obpaboTtku

COCTAaBJISICT YYTh Oouee OJHOro 4aca.

Tabmuna 11: Pe3yabTaThl peakiyiil CHATHS 3aLUThI

Cusatue =15 =65 =115
Iuxn 3amuThl AA | MUH. MUH. MUH.
Cwmoma

1 | 3ubepa N/A N/A N/A
2 | Ser 39 93,2% | 94,8% 98,6%
3 | Pro38 100,0% | 97,5% 99,0%
4 | Pro 37 98,5% | 99,1% 99,7%
5 | Pro 36 97,9% | 98,9% 99,5%
6 | Ala 35 97.3% | 98,3% 99,3%
7 | Gly 34 98,5% | 98,8% 99,8%

8 | Ser 33 98,5% | 99,1% | N/A

9 | Ser 32 N/A 99,1% | N/A

10 | Pro 31 99,0% | 99,4% | N/A

AHaJIOTUYHBIH MOHUTOPHHT ObUT TIPOBEIEH I PEAKLUN CONpPsUKeHHs. Pe3yibTarhl
npuBeneHsl B Tabnuie 12. Bee coueranus, kpome Gly 30, ObUTH OCTaHOBIJIEHBI HE MTO3HEE TOTO
MOMEHTa, KOTJla CTaJl K3BECTEH Pe3yJIbTaT ABYX4acoBoil mpodbl. [Ipeobnanaroieii Teopueii
HU3KOTO npeobpazosanust coenrHeHus1 Gly 30 ObLT BBICOKUH YPOBEHB OCTATOYHOTO
NUMEePUINHA, TPUCYTCTBYIOLIEro nociie npoMbiBkH. st peakuuu Gly 30 mpoBogunu
NepPEerpyImupOBKY, KOTOpask OBICTPO AOBEJa KOHBEPCHUIO CONPsKeHHs 10 99,2%, U peakuuio

OCTaHaBJIMBAJIU.

Tabnuua 12: Pe3ynbraThl peakuy COUETaHHS

Coueranue | =15 =65 =115
Huxn | AA MUH. MUH. MUH.
1| Ser 39 N/A N/A N/A
2 | Pro 38 93,8% | 100,0% | N/A
3 | Pro37 95,5% | 99,4% | N/A
4 | Pro 36 83,9% | 98,5% | 97,9%
51| Ala35 80,6% | 97,9% | 100,0%
6 | Gly 34 73,2% | 95,1% | 100,0%
7 | Ser 33 N/A N/A 99,8%
8 | Ser 32 63,5% | 90,1% | 100,0%
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Pro 31

N/A

99,7%

72
N/A

10

Gly 30

N/A

68,8%

78,4%

OCHOBHOE BHUMAaHHE B 5TOM SKCIEPHUMEHTE Y ACIIAIINU MMOJTYYECHUIO KAQYCCTBEHHOIO

MaTepuajia ¢ MUHUMAJIbHBIM KOJIMYECTBOM ChIPbs. Konmgectso MAaTEPpHUAJIOB, UCITIOJIB30BAHHBIX B

CHSITHISI 3AIIMTHI JIJIsT KAXKIOTO IUKJIA, puBeneHo B Tabnuue 13. KonmnyecTBo Matepuana yka3aHo

B I/MMOJIb JJIA KaKa0ro qukJia. HOCKOJ’Ibe MMOIJIb NENTH A YMECHbIIACTCS K&)KI[bIﬁ OUKJI, HHU

CYMMHpPOBaHHE 00IIero NCTIOIb30BaHus MaTepuaa 3a 10 HUKIIOB U eJieHne Ha KOHEYHBIN

MMOJIb, HU UCXOOHOC KOJINYCCTBO MMOJIb HC JACT TOYHOI'O YHUCJIa.

Tabnuua 13: Marepuain, UCTIONB3yeMbIi 1JIs CHATUS 3aIIUTBHI

OOBembI Hcnonb3oBanue | DMF B 20%
Pip/DMF nUnepuanHa pactBope Pip
Cusarue
No 3aLUTHI
nukia | AA RB1 [RB2 [RB3 |r r/mMmons | G /MMOJIb
1| Cwmona 431 41| 40| 142 0,9 627 472
2| Ser39 47 4,7 47| 160 1,1 704 4.8
3| Pro38 48| 4,7 47| 159 1,1 702 48
4| Pro37 38| 39| 3.8| 285 2,0 | 1254 8,7
5| Pro36 48| 49| 47| 157 1,1 691 49
6| Ala35 48| 48| 47| 151 1,1 667 4,8
7| Gly 34 44| 46| 46| 143 1,0| 629 4,6
8| Ser33 47| 47| 46| 145 1,1 637 4,7
9| Ser32 44 44| 43| 134 1,0| 589 4.4
10| Pro3l1 4,1 43| 42| 128 1,0| 563 42
Bcero 1603 11,3 | 7062 49,9
Cpennee 160 1,1 706 5,0

Ucnonpzosanne DMF niist npOMBIBKY TIOCIIE CHSITHS 3aLIUTHI [TOKa3aHO B Tabnuie 14.

Ta6m/1ua 15 NEPEUNUCTICHDbI MOJAPHBIC SKBUBAJICHTBI CBA3YIOIIUX PEATrCHTOB, UCIIOJIB3Y EMbIX IJIsA

KaXKJIOTO LIUKJIA JUTS KAXKIOTO U3 TpeX peakTopos. O0Iee KOJIUIeCTBO MaTePHAIOB,

UCIIOJIb30BAHHBIX IS KXKIOTO [IUKJIA COSTUHEHNs, yKka3aHo B Tabmune 16. B tabmune 17

MOKa3aHo ucnoJib3oBanue DMF 11 mpOMBIBKY MOCJIE COUETAHUS.

Tabnuna 14 : MaTtepuaJ, UCIOIb3yeMBbIi JIJIsl TPOMBIBKH TTOCJIE CHSITHUS 3aIHUTHI.

Cpen.
PEKOMEHY €MBbIil Cpen. o0bem Ouucrka
00BeM CBEXKEU IIpombiBKa TeJEKKH AJIs
npoMbiBkM DMF | npombisBku DMF DMF npo6 DMF
Ne Cusitue
nuka |[samutel | RB [RB |RB [RB |RB | RB r/MMOJI r/MMo.JI
a AA 1 2 3 1 2 3 r b b
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1| Cwmona 421 43| 43| 29| 29| 2,9 927 6,2 | 376 2,5
2| Ser39 39 40| 39| 41| 42| 42| 1279 8,7 | 416 2.8
3| Pro38 541 53| 54| 42| 42| 42| 1286 88| 374 2,6
4| Pro37 53| 52| 52| 42| 43| 43| 1273 89| 374 2,6
5| Pro36 53] 53| 53| 49| 49| 49| 1474 104 | 372 2,6
6| Ala35s 6,0 59| 6,0 49| 49| 49| 1448 10,4 | 369 2,6
7| Gly 34 6,1 6,0 6,1 50| 50| 50| 1447 10,5 | 368 2,7
8| Ser33 6,1 6,1| 6,1 | 50| 49| 49| 1443 10,6 | 338 2,5
9| Ser32 62| 61| 63| 52| 51| 51| 1457 10,8 | 383 2.8
10 | Pro31 62| 62| 65| 46| 45| 45| 1266 95| 263 2,0
1330 363
Bcero 2 94,8 3 25,7
Cpennee 1330 95| 363 2,6
Tabnuua 15: MonsipHble 5KBUBaJIEHTHI UCIIOJIb3YEMBIX CBSI3YIOLINX PEareHTOB
OxB. AA JkB. Oxyma OkB. DIC
Ne Coueranue
nukia | AA RB1 [RB2 |RB3 [RB1 |RB2 |RB3 |RB1 |RB2 |RB3
1 Ser 39 1,36 | 1,41 252 | 1,39| 144 257| 1,53| 1,59| 283
2 Pro 38 1,421 1,50 | 149 | 1,42| 150 | 1,48| 1,58 | 1,67 | 1,65
3 Pro 37 1,43 1,49 | 1,55| 1,43| 149 1,55| 1,59 | 1,66 | 1,72
4 Pro 36 1,43 | 1,50 | 1,55( 1,43| 1,50 1,55| 1,59| 1,67 | 1,72
5 Ala 35 1,43 1,51 1,55 142 1,50 1,55| 1,58| 1,67 | 1,72
6 Gly 34 1,43 | 1,51 | 1,56 1,42 1,50 1,56| 1,58 | 1,67| 1,73
7 Ser 33 1,43 | 1,51 1,57 1,42 1,50 1,56| 1,57| 1,66| 1,73
8 Ser 32 1,43 | 1,50 | 1,56 1,43| 1,50| 1,56| 1,58 | 1,66| 1,73
9 Pro 31 1,49 | 1,49 | 1,47 1,50| 1,50 | 148| 1,66| 1,66| 1,63
10 Gly 30 2251 1,96 | 2,14 223 | 194 212| 248 | 2,16| 2,36
Tabnuua 16: O01mee KOTMUECTBO UCTIOJIb30BAHHBIX PEAreHTOB ISl COYETAHUS
DMF nns
pacTBopa IJis
AA Oxyma DIC COYETaHUs
Ne Coueranu r/MMOJI r/MMOJI r/MMOJI r/MMOJ
nukia | e AA r b r b r b r b
1 Ser 39 101 0,68 38 0,26 37 0,25 932 6,3
2| Pro38 77 0,53 31 0,21 30 0,21 771 53
3 Pro 37 76 0,53 31 0,21 30 0,21 762 53
41 Pro36 75 0,53 30 0,21 30 0,21 751 53
5| Ala35s 69 0,49 30 0,21 29 0,21 748 53
6| Gly34 61 0,44 29 0,21 29 0,21 740 53
7 Ser 33 78 0,57 29 0,21 28 0,21 716 52
8 Ser 32 77 0,57 29 0,21 28 0,21 707 52
9| Pro3l 70 0,53 28 0,21 28 0,21 704 53
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10| Gly30 83 0,62 39 0,30 39| 029 1001 7.6
Bcero 768 55| 313 22| 308 22| 7833 55,9
Cpentee 77 0,55 31 0,22 31 022] 783 5,59

Tabmuua 17 : npumenerne DMF niist npoMbIBKH TIOCIIE COYETAHUS

IIpumenenune
Cpen. obvem npombiBkd DMF | OuuncTka Tenexku
npombiBku DMF auist mipod DMF
Ne Coueranue
mukia | AA RB1 [RB2 |RB3 |r /MMOJIb | T I/MMOJIb
1 Ser 39 5,2 6,3 7,0 1276 9,10 373 2,52
2 Pro 38 3,5 43 4,7 892 6,44 366 2,49
3 Pro 37 3,4 4,4 5,0 924 6,75 389 2,69
4 Pro 36 43 5,4 6,3 1068 7,92 361 2,53
5 Ala 35 4.4 5,4 5,9 1041 7,81 368 2,61
6 Gly 34 5,0 5,9 6,5 1148 8,77 373 2,69
7 Ser 33 5,0 6,0 6,6 1155 8,93 354 2,60
8 Ser 32 5,0 6,0 6,6 1134 8,87 361 2,67
9 Pro 31 4,5 6,5 6,9 1327 10,50 357 2,68
10 Gly 30 4,6 6,4 7,2 1058 8,48 370 2,81
Bcero 11024 83,6 3671 26,3
Cpennee 449 | 5,65| 6,27 1102 8,36 367 2,63

YuuTsIBas JaHHbIE C KAKIOW CTaJANH, CO3AaBaJId CBOJIKY, B KOTOPOH UCIIOJIB30BAHUE ChIPbSI, 110
COEIMHEHHSIM U B LI€JIOM, CPABHUBAETCS C TEKYIIUM IIPOU3BOACTBEHHBIM NpOLiecCOM napTuu. B
tabnuie 18 moka3aHo, YTO UCTIOIB30BAHUE CBSI3bIBAIOIIETO PEareHTa COKpaTUiIoch Ha 37%,
TOT7Ia KaK UCIIOJIB30BAHUE MUTIEPUANHA COKpaTiioch Ha 84%. DMF, ucnonbsyemsiii st
NPOMBIBKH, MPENCTaBIsIeT cOO0H nmoaassitoee OONBIIMHCTBO MATEPUAIIOB, UCTIONB3YEMBbIX B
npoIiecce, Ha ero noJo npuxoautcs bonee 90% obiiero MaccoBOro pacxoaa, U OCHOBHOM
LIEJIBIO TAHHOTO 3KCTIepuMeHTa Oblto cHiskeHue norpedienus DMF. Mcnonb3oBanue DMF
COKpaTUJIOCh Ha 79% MO CpaBHEHHUIO C MEPBBIMU AECATHIO LIMKJIAMHU MIPOLiecca CEpUiHOro
MPOU3BOJCTBA TUp3enaThaa. Beero npu skcrnepuMeHTaIbHON JEMOHCTPALMKU HOBOTO
TEXHOJIOTHYECKOTO Tporecca ObUIO HCIONIb30BaHO 357 r/mMmonb nentunaa. /s cpaBHeHUs, B
TEKYIIeM MPOIeCcce CEPUMHOTO MPOU3BOACTBA UCTIONB3yeTCsi 1690 r/MMOIb. 3TO MPEACTABIISET

coboii obiee cokparienue Ha 79%.
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Tabmmua 18 : O6mmit 06vem mMaTepuana, ncnoip3oBaHHoro B 10-mepHom TPCII cepuiino u
NapTUAMU.

1/ MMOJTb /MMOJTb I/MMOJTb I/MMOJTb /MMOJTb Bcero
DMF NUNepuanHa AA Oxyma DIC 1/MMOJIb
Ila ITa Ila IIa
Ne Cep | ptu | Cepu |Ilap | Cep | pTu Cep |ITap | Cep | ptu | Cep | pTH
ouKIa |uu | A u A | UA | 5 ua | Tus | ud | s un |
30, | 150 0,9 0,2 03] 32,
1 8 . 1,0| 6,2 0,68 6 0,26 | 0,36 5 5 91 157
30, | 150 0,8 0,2 03| 32,
2 4 I,L1| 6,2 0,53 9 0,21 ] 0,36 1 5 5| 157
30, 0,8 0,2 03] 32,
3 91159 1,1 | 830,53 9 0,21 | 0,36 1 5 9| 168
35, 0,8 0,2 03] (38,
4 91159 20| 830,53 9 0,21 | 0,36 1 5 8) | 168
33, 0,8 0,2 03] 35,
5 6| 159 1,1 | 830,49 2 0,21 | 0,36 1 5 6| 168
34, | 150 0,7 0,2 03] 36,
6 6 : 1| 6,2|0,44 4 0,21 | 0,36 1 5 5| 157
34, | 150 0,9 0,2 03| 36,
7 5 : 1,0| 6,2 0,57 6 0,21 | 0,36 1 5 S| 156
34, 0,9 0,2 0,3 (36,
8 51161 1,1| 6,2 0,57 6 0,21 | 0,36 1 5 6) | 168
36, 0,8 0,2 03| 38,
9 51 184 1,0 6,2 0,53 9 0,21 ] 0,36 1 5 4| 191
34, 0,7 0,2 03] 36,
10 6| 193 1,0| 83| 0,62 4 0,30 | 0,36 9 5 71 202
O6me | (33| 161 70, 8,7 22| 34| (35| 169
e 6,2) 4 11,3 2| 547 4 2,24 | 3,55 0 71 7,4) 1
Cpenn | (33, 0,8 0,2 03| (35,
ee 6) | 161 1,1| 7,0 | 0,55 7 0,22 | 0,36 2 5 7) | 169
%
CHHKe
HUSA 79% 84% 37% 37% 37% 79%

VY CcTaHOBUB CHIKEHHUE pacxosa MaTepuana noutu Ha 80%, 3axirounuTenbHast 4acThb
SKCMIEPUMEHTA JOJKHA ObLIa MPOAEMOHCTPHPOBATH BBICOKOE KAYECTBO MOJIyUYEHHOTO
MaTepuana. MaTtepuan U3 BCeX TPEX PEAKTOPOB MOABEPICsl MATKOMY OTILEIUIEHHIO MEeNTHAA OT
CMOJIBI C COXPaHEHHEM BceX 3allUTHBIX rpynn Ha rpynnax AA R. Ananuz BOXKX,
NpUBeNIEHHBIN B Tabyuie 19, mokasas BBICOKOE Ka4eCTBO BO BCEX TPEX peakTopax. beiio
HEOXKMIAHHO OOHAPYKEHO, YTO MEXKAY KA4eCTBOM U PEAKTOPOM He ObLIIO a0COMFOTHO HUKAKOH
ces13u. ['umoresa 3aximoyanachk B TOM, YTO B TPEX pEaKTOpax OyleT HE3HAYNTEIbHOE CHIKEHNE
YUCTOTBHI, TOCKOJIBKY TPETUI MOCIEN0BATEIbHBIN PEAKTOP NPOMBIBAETCSI HE TAK CUIIBHO, KaK

HepBbeI. I[aHHOe OTKPBITHE JOKA3bIBACT, UTO UCIIOJIB30BAHHASA CTPATCTUA IIPOMbBIBKU ObL1a
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HeasekBaTHON. TeopeTndecku 1ieneBble OKa3aTeNn IPOMBIBKU OCTaTOYHOro nunepuanHa 1 AK

MOYKHO ObLITO OBl YBEITMUUTb, YTO IMO3BOJIWIO OBI e11e OONbIe CHU3UTh PACXOJl MaTepHala.

Tabmuua 19: Janubie o yuctore cornacHo BOXKX mist kaxknoro peakropa

desSer |des2xPro |[desPro |desAlaPro |[10me [4xPro3|desAla 2xPro32xGly3|3xSer3
IIpumecs (32 36 36 36 r [6 35 1 4 2

'Y nepxan
ue 4,48 16,32 6,85 6,97 7,12 (7,30 |7,40 [7,53 [7,77 9,59

PeaxTop 94,02
1 1,38% [1,26% 0,24% 10,52% % 0,81 % (0,24% [0,37% [0,46% [HO

PeaxrTop 94,54
2 0,98% [1,16% 0,32% [0,67% % 0,67% [0,08% [0,39% [0,17% [0,14%

PeakTop 94,30
3 1,48% |1,27% 0,15% [0,56% % 0,74% (0,13% [0,43% |(0,13% |0,14%

Ilpumep: KoHCTPpYUPOBAHHE TeTpamepa Tepsenaruaa nocpeacrsom TAOCII B pacrBopurese

DMEF.

Crnenyromuii TerpaMep TUp3eNaTUaA COAESPKUT 4 aMUHOKHUCIIOTHI

N N O
Boc” N N/\n/

O

-Bu -Bu
~ /t

JlaHHBIN TeTpamMep CHHTE3UPYIOT C HCIIOJB30BAHUEM JIMHEHHOTrO TBEPAO(A3HOro MENTHIHOTO
cunresa (TOCII), nocTruraeMoro MOCPEACTBOM CIOco0a 3arpy3KH U Crocoda Mmocyie0BaTeIbHbIX
PEaKTOPOB, OMMCAHHOTO B ClieayoiieM Tekcre. B Tabnuie 20 mpuBeaeHa MocieqoBaTebHOCTD 4
AMHHOKHCIIOT, UCTIOJIb30BAaHHBIX JUUIsI CHHTE3a OCHOBHOM LienH TeTpamepa tupienatuna. Cuenyer
OTMCTUTb, YTO TII€pBad AMUHOKHCJIOTA TJHULUH MOPOMECKYTOYHOrO COCAUHECHUA TETPpaMeEpa
MePBOHAYAJILHO HAHOCHUTCS HAa TBEPAYIO MOMIOKKY m3 cMoubl 2-xjoptpuxiopuna (CTC), kak
NOKa3aHO HUKE, C UCTIOJIb30BaHueM criocoba 3arpy3ku. (Teepabie Bemectsa cmonbl CTC nmokazan

KPYKKOM HHUXKE).
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Tabmuma 20: Topsaok 4 aMHHOKHUCIIOT, UCTIOIB3YEMBIX B CHHTE3E TETpaMEPa THP3CMATHAA TOCPESACTBOM

TdCIT
IMopsnox noGasneHwMs IMonoxenune AA Ha Hassarme AA AA, ucnosp3yemast Ha
aMUHOKHCIIOTHI (AA) TICITHIC CTaUH COCIUHCHUS
1 4 I'munun Fmoc-Gly-OH
2 3 I'nmyramunOBas kuciaorta Fmoc-Glu(/Bu)-OH
3 ) 2-aMHUHOHM30MACIISTHAS Fmoc-Aib-OH
KHCIIOTa
4 1 Tupozun Boc-Tyr(tBu)-OH

OcranbHble 3 aMUHOKHCJIOTBI TOCTPOESHBI C UCTIOJIb30BAHUEM CITOCO0A PEAKTOPOB B CEPUU. 0-a30T
IVIMIMHA, T[JIyTAMUHOBOW  KHUCJOTBI M 2-aMHUHOM3OMACJISIHOM  KHMCJIOTHI — 3allMIleH 9-
bayopeHunmeTunokcukapOoHmwibHoii  (Fmoc) rpymnmoii, a o-a30T THUPO3WHA 3AIMUIIEH T-
oyTunokcukapoonuiom (Boc). Kuciaopon riyTaMUHOBOM KUCIOTHI U TUPO3WHA 3aIIUINEH TPET-

10 Oyrtunom (7Bu).

Cri0c00 3arpy3Ku

TotossiT pactBop misi coueranusi Fmoc-Gly-OH: B 6yTeutu ¢ obpaziom oosemom 5000
w1 pactBopsitoT Fmoc-Gly-OH (142,7 r, 480,0 mmons) B DMF no oobema pactsopa 1,8 1. 3atem
15 pobGammsror N-stmin-N-mzonpomnwinponan-2-amMmuH (309 1, 2390,9 MMonbp) M HepeMeLINBAIOT

COZIEPKUMOE B TEUEHHUE 5 MUH.

Coueranne CMOJIBI

B crexnsHHYI0 KpYyMHOMACIITa0HYIO YCTAaHOBKY AJISI CHHTE3a MenTuaoB oObemoMm 10 i

20  pobammsror cmony CTC (380 r, 610 mmonb, 1,6 mmons/r). obaenstor DMF (2400 mn) u
nepeMemuBaOT B TeueHue 15 muH. OCTaBIIMIACS PacTBOP CIUBAIOT U BhIOpachiBaroT. Cmouy
NPOMBIBAIOT ¢ ucnonb3oBaHueM DMF (2400 mu) B TedueHue 15 MUH., IBaXKAbI IEPEMELIHBAIOT.
Jl06aBasrOT NOMONHUTENBbHOE KondecTBO N-3Tri-N-u3onpomnponan-2-amusaa (62 r, 479,73

MMOJIb) U TIEPEMEIIMBAIOT MPHU TEMIIEpaType OKpy’Karoled cpenbl B TeueHue 18 wacos. Ilo
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OKOHYaHUH 18 4. CIMBAIOT PacTBOP M CMOJIy MPOMBIBAIOT ¢ ucroapzoBaaneM DMF (1800 mur)

IISITh Pa3 MO 5 MUH. NIPU NEePEMEIIUBAHNU.

KsnupoBanue cMoJion

Hobasnsator DMF (900 mn), N-atun-N-usonponunnponax-2-amuH (1458 r, 1128
MMorb) n metaHon (191 r, 5960,9 mmornk) B KONy 1 NEpEMELLMBAIOT NPU KOMHATHON
Temnepartype B TeyeHue 2 MuHyT. [Jo6aBnstoT pacTBop K CMOSE U NepemMeLLVBaroT B
TeyeHne 60 MUH., a 3aTem pacTBop cnueatoT. [NpomMbiBatOT CMOSY C UCMONb30BaHUEM
DMF (1800 mi) 5 pa3 mo 5 MuH. Ipu nepeMeInnBaHuy Kaxkabiil pa3. Kpome Toro, cmony
NpOMBIBaIOT ¢ ucnonb3oBanueM DCM (1800 mut) 5 pa3 o 5 MuH. npu nepeMeInnBaHuN KaskKabli
pa3. CMouny epeHoCAT Ha CyIMJIBHBIM JUCK U BBICYIINBAIOT B BakyyMe npu 35°C no

IIOCTOSIHHOM MAaccCHhl.

Macca cyxoii cMoibl coctasisier 473,37 r ¢ conepkanneM Fmoc-Gly-OH 0,85 mmons/T,

U3MepeHHbIM nocpeactsom SJMP.

Crnioco0 ¢ moc/1e10BATEIbHO PACIOI0KEHHBIMH PEAKTOPAMH

TIoAroToBKa CBHIPbS

T'otoBsatr 20-mpoueHTtHelii pactBop mnunepuanHa B DMF  cienyromum  obpasom:
pazbasisitot nunepunut (2,0 ) no oobema 10,0 1 mocpencTsom nodasnenust DMF ¢ nonyueHuem
20% pacTBOpa Mo o0beMy.

I'otoest pactBop Oxyma B DMF ¢ koHuentpauueii 1,25 Mosb/Kr cieayroumm o0pa3om:
pPacTBOPSIIOT 3TUI(THIPOKCUUMHHO)uHaHoauerat (okcuma, 195,69 r) B8 DMF (905,91 r) mo
TIOJIyYEHUS PACTBOPA C KOHIEHTpauei 1,25 Mob/KT, 3aTeM POy CKArT Yepe3 pacTBOP a30T MPH
Temreparype 2 CTAaHIAPTHBIX KyOnueckux (yTax B 4ac.

I'otosar pactBop DIC ¢ xoHuentpanueit 1,25 mons/kr 8 DMF cnenyromum obpasom:
pactBopsitoT N,N'-5-gum3onponmikapbonuumun (191,16 r) 8 DMF (1020,60 r) no moay4eHus
pacTBopa ¢ KOHIeHTpauueidl 1,25 MOJb/Kr, 3aTeéM NPOMyCKAIOT 4Yepe3 pacTBOpP a30T NpHU
Temreparype 2 CTAaHIAPTHBIX KyOndeckux (yTax B 4ac.

I'otoBsar pacteop 0,40 monw/Kr riayramuHoBoi Kuciotsl B DMF cnenyromum obpasom:
pacteopsitoT Fmoc-Glu( 7Bu )-OH (162,85 r) B DMF (755,15 1), BCTpsIXUBAIOT 10 PACTBOPEHUS, a
3aTeM uepe3 pacTBOP MPOIYCKAOT a30T MPH 2 CTAHAAPTHBIX KyOndecknx (yTax B yac.

I'otosar pactBop Fmoc-Aib-OH B DMF ¢ konuentpauueii 0,40 MOJB/KI CIEQYIOLINM

obpazom: pactBopsitor Fmoc-Aib-OH (119,50 r) B DMF (798,51 1), BCTpSXUBaIOT A0
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PacTBOPEHMS, 4 3aT€M MPOMYCKAKOT Yepe3 PacTBOP a30T NP 2 CTAHAAPTHBIX KyOHUeCKuX (yTax
B 4ac.

I'otossar pacteop Boc-Tyr(tBu)-OH B DMF ¢ konuertpanueii 0,40 MOJIB/KT CIEAYIOIINM
obpazom: pacteopsitoTr Boc-Tyr(tBu)-OH (123,89 r) B DMF (794,11 1), BCTpsAXHBAOT A0
pacTBOpeHHs, a 3aTeM 0apOOTHPYIOT a30TOM 4Yepe3 pacTBOpP NPHU 2 CTAHAAPTHBIX KyOMYECKHX
¢yTax B 4ac.

I'oToBSIT peakMOHHYIO CUCTeMy ciieayromumM oopa3om: nodasisitor cmony CTC (108 T,
0,85 mmonb/T, 91,8 MMoIB), TOPOBHY pactpenenss Mexny peakropamu «RB1», «KRB2» u «RB3».
HobasnsroT 350 mn DMF B kakaplii peakTop U NMepeMeIInBaoT IPH KOMHATHOH TeMIiepatype B

TedeHue 2 4. 1Jisi HaOyXaHUst CMOJIBIL.

O6ias opoueanypa A - Ilpouecc cHaTus 3ammthl Fmoc u npomeiBkd DMF: Vnanenue

3amuThl Fmoc mpoBonAT mapaiienbHO A Bcex Tpex peakrtopos, RB1, RB2 u RB3. bonee
KOHKpeTHO, B RB1 nobasisitor pactop mumnepunrna (20 06.% B DMF, 202,4 1) u npOMbIBatOT
JUHUIO nepenauu nunepuanHa S via DMF 1 HaunHaioT nepeMernnBanye. AHAJIOTHYHBIM 00pa3oM
nobasisot 205,4 r u 205,2 r 20 06.% pactBopa nunepunuHa B RB2 u RB3 1 npoMbIBarOT JTUHHIO
NUIMEPUINHA, COOTBETCTBEHHO. 3aTeM TPU peakTopa MepeMelInBaioT B TedeHue 120 MuH. npu
20°C pnst CHATHS 3aIIMTHI NMApAJUIETbHO OJHOBPEMEHHO. 3arpy3ka pacTBOpa MHUIIEPUANHA IS
Bceli cOopku Terpamepa TZP mnpencraBnena B Tabmuie 21. Peakuur CHATHS 3alUThI
OTCIEKUBAOT mocpeacTBoM onHNaiH-KX-MC, mnoaaepkuBaeMOW TeNexKKOH st mpo0.
KonBepcuio CHATHS 3aIUTHI HEBO3MOKHO OINPENEIUTh KOJHUYECTBEHHO, TIOCKOJIbKY MacC-CIIEKTP
MPOMEKYTOUYHOTO COEAMHEHHUS] TeTpaMepa CO CHSTOW 3aIMTOW HeNb3st CBECTH B TaOJHIly
BCJIEJICTBHE €ro HU3KOW MOJIEeKyJSIpHOI Macchl. TeM He MeHee, 3aBeplIEHHE CHSTHS 3aIUThI
Ka4eCTBEHHO MPOBEPSETCS, JIs MOATBEPIKIEHUS TOrO, YTO MUKU U3BJIEUEHHBIX HOHOB TE€TpaMepa,
3alueHHoro Fmoc, paBHbl HyJItO.

ITocne cHATHA 3aIIUTHI PACTBOPHI CIIMBAIOT U3 BCEX TPEX PEAKTOPOB B OAK JJII OTXOOB,
UCTIOJIB3Ys CUCTEMY Mepenauun nasiaeHus. OTMmeudaercs, 4YTO NPOMbIBKA ¢ ucnonb3oBanueM DMF
MOCJie CHATHS 3aLIUThl MPOBOJUTCS C HCIOJIb30BAHUEM IIOCIEAOBATENBHO PACIOJIOKEHHBIX
PEaKTOpOB, /M. €. PACTBOPUTEND JJIsl MPOMBIBKH ¢ Hcnonb3oBaHueM DMF cHavana 3arpyskaroTr B
RBI1, a 3atem nepenocsat B RB2 u B RB3. /Ins ynaneHus OCTaTOYHOrO MUIEPUANHA U3 CMOJIBI
npumensi'or 10 nuknoB npomeiBku DMF B cooTBercTBHM CO clepyromed moapoOHOH
npoueaypou. s nepsBbix 5 mpombIBOK ¢ ucnoib3oBaHuemM DMF penupkynuposanubii DMF
nobassiror B RB1 w3 cocyna mns peuupkyssiumu DMF ¢ mopoBHY pasneneHHOM Maccoi
pacTBopuTens U nepemernnBaHueM (m.e. maccy DMF B cocyne anst penupKyJsiiuy MOPOBHY

OeNsIT Ha S5 LMKIOB MPOMBbIBKM H 3arpykaroT B RB1). Ilocne onopoxsHeHus cocyna mjis
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peuupkyssinud DMF u 3aBepiueHust NepBbIX MATH PELUPKYJISLUOHHBIX NPOMbIBOK DMF cBexxuii
DMF wu3 cocyna nnsa pactsopurenss DMFE 3arpyskaroT [ OCTaBIIMXCA 5 LIUKJIOB MPOMBIBKH.
Ucnonb3oBarabiii DMF 13 mepBbIX 5 IUKJIOB MPOMBIBKUM BBIOPACHIBAETCS B pe3epByap AJis
OTXONOB, a HCHONb30BaHHbIN pacTtBopuTenb DMFE u3 ocraBmmMXcss 5 LUKIOB IPOMBIBKH
cobupaercss B pesepByap misi perupkyisinuu DMF, kotopblii Oyaer MOBTOPHO HCIOJIb30BaH B
CJIEYOLIEM ITPOLIECCE MOy YEeHUsI AMUHOKHUCIIOT. Bpems nepememmBaHus COCTaBIsIET S MUHYT B
TeueHue Bcero uukina ctupku. Ilocne 3asepmwenns 10 LUKIOB NPOMBIBKU NPUMEHSIOT
JOTIOTHUTETBHBIN LIUKJI OUUCTKU TEJIEKKU JJis1 TPo0, B KoTopoit 100 mut cBeskero DMF 3arpykarot
B Tpu peaktopa, coorBercTBeHHO. 3aTeM DMF u3 RB1 u RB2 nepenocsar B RB3, koropsrit
OKOHYATEJIbHO colupaercss B cocyne peuupkyysinun pactsopureiasi DMF. Hcnonb3oBanue
MmarepuanoB st npomelBkM DMF mocne cHATHS 3amuThl KpaTKO H3JIOXKEHO B Talmuue 22.
Konuentpauusa nunepuauna B pactsope DMF, ciurom U3 nocneqHux Tpex LUKJIOB MPOMBIBKH,
U3MEPSIIOT MocpencTBoM oHnaiH-I X, KoTopast KpaTko u3nokeHa B Tabmuue 23. Ha npoTrskeHun
BCEr0 CUHTE3a KOHEYHYIO OCTATOYHYIO KOHLEHTPALUIO MUIEPUIUHA KOHTPOJIUPYIOT HA YPOBHE

meHee 500 ppm.

Tabnuua 21 Marepuan, UCTIONB3YEMbIi IJIs1 CHSITUS 3aIUThI

O0BeMbl HUcnonw3oBauue DMF B 20%
Pip/DMF NUIepUaNHA pactBope Pip
No CHsTHE 3a10UTBI
LIUKJIA AA RB | RB | RB
r I/MMOJIb r I/MMOJIb
1 2 3
1 Gly 4 6,2 1621|6,2 114,4 1,2 500,4 5,5
2 Glu 3 50152152 109,2 1,2 4772 53
3 Aib 2 5454153 119,8 1.4 524,0 6,0
Bcero 16, 1 16, ] 16, 3434 3,8 1501,6 16,7
5 7 7
Cpenuee 55156156 114,5 1,3 500,5 5,6
Tabnuua 22 Micnonp3oBaHne MaTepuaia AJisl IPOMBIBKU MOCIE CHITHS 3aLIUThI
Cpen.
. Cpen. obvem Ouncrka
PEKOMEHTY eMbIit . ITpombiBka
0BbeM NPOMBIBKI CBEKEU MPOMBIBKH DME TENIEKKU JJIs
No Custue DMF npo6 DMF
DMF
LUK | 3aIUThI
a AA RBI |RB2 |RB3 |RB1 |RB2 |RB | rmo | r/mmo
3 b b
1| Gly 4 97| 97| 97 8.3 83| 83| 11331 124 | 3143 3.4
2|1 Glu3 82| 82| 83 6,0 6,0 61| 9842 11,0 346,8 3.9




10

15

20

81

3| Aib2 66| 66| 67| 64| 64| 65|11159]| 128] 3512 4.0
20,

Bcero 245 245|247] 20,7 207| 9]32332| 362 10123] 113

Cpennee | 82| 82| 82| 69| 69| 70[1077,7| 12,1| 3374 3,8

Tabmmua 23 OcTtaTovHasi KOHIEHTPALHS MUIEPUANHA TSl IPOMBIBKH ITOCJIE CHATHUS 3aIMUTHI

IMukn CHsiTHE 3aIUTHI C No IPOMBIBKH PPM
CHUHTE32 AA
" Gly 4 O_g HET JaHHBIX
] Gly 4 10-51 HET JaHHBIX
| Gly 4 ITpombiBKa 1151 369,1
OYHUCTKHU MPOOBI
5 Glu 3 O-g 535,7
2 Glu 3 10-s1 506,1
R Glu 3 ITpombiBka 11t 3378
OYHUCTKH MPOOBI
3 Aib 2 9-s1 555.,8
3 Aib 2 10-s1 4742
5 Aib 2 ITpombiBKa 1Ist 409,7
OUYMCTKH IPOOBI

OOmas npouenypa B — akTuBanums aMHHOKHCIOT U TPOLIECC COYETAHUS: B PEAKTOp C

obonoukoit RA mobaBnsitoT pacTBop riytaMuHoBou kucjaothl (0,4 monb/kr, 401,2 1), pacTBOp
Oxyma (1,25 monvw/kr, 128,5 1), pacrBop DIC (1,25 monb/kr, 141,2 r). PacTBOp nepemeinnBaroT
npu 20°C B teuenmne 30 MuH. 1y 0Opa3oOBaHMS AKTHMBUPOBAHHOTO PACTBOPA TIIIyTAMUHOBOH
kucinotel U aobasysiror B RB1 (225,4 1), RB2 (225,4 1) u RB3 (227,4 1). IlepememuBaroT
peakropbl RB1, RB2 1 RB3 B Teuenne 8 yacos mpu 20°C 3a UCKIIIOYEHHEM PEAKLUN COYETAHUS
TUPO3UHA, JJI1 KOTOPOW Bpemsi coueTaHusi cocrasisieT 18 yvacos. [locne noctuxeHusi BpeMeHU
COEIMHEHHs PacTBOP CIIMBAIOT U3 BCEX TPEX PEAKTOPOB B pe3epByap JIsi OTXOAOB MOCPEICTBOM
nepenady AasieHus. B koHIle peakuuy 3aBepllieHHE COYETAHUS MOATBEP)KOAIOT MOCPENCTBOM
kpurepus Kaitzepa. Mcrnonbp3oBaHue MaTepraiioB sl CLETKH 00001meHo B Tadnuie 24, B KOTOPOH
noApoOHO OIMMCAHO HCMOJb30BAHNE HKBUBAJEHTHOTO COOTHOLICHHS HA MPOTSIKEHHH BCEH
cOopku.

IIpomsiBatoT peaktopsl RA, RB1, RB2 u RB3 B TeueHue Tpex LUKIIOB C UCTIOJb30BAHUEM
ceeokero DMF  mocne  coequHEHMsT aHAJOTMYHBIM — CIOCOOOM € TMOCHENOBATEIBHO
pacmoJIOKeHHBIMU peakTopamu B obmel mpouenype A. bonee KOHKpeTHO, TOOABISIOT CBEXKUH
pactBopuresb DMF B RA uepe3 pacnbuidTeNbHBIN KIANaH, a 3aTeM rnocienoBarenbHo B RB1,
RB2 u RB3. Cneagyer oTMeTuTh, YTO MpOLEAYpPa OUYUCTKU TEJIEKKU ISl MPOoO MPOBOAUTCS
a"ayiorudHo obmel npouenype A. Ilocne 3Toro Bech ucmoiap3oBaHHbI DMF U3 Tpex IIUKIIOB

npombiBkd DMF 1 TONOJTHUTENEHOTO IIUKJIAa OYUCTKHU TEJIEKKH JIJIsl 00pa3oB BEIOPACHIBAETCS B
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pesepByap AJs 0TXO0A0B. Mcnonb30BaHue MaTepUaioB AJisl MPOMBIBKH € UCnob3oBaHueM DMF

MOCJIe COEAMHEHUsT KPATKO U3JI0KEHO B Tabnuie 25.

Tabnuua 24 Micnonp30BaHNE MaTEPUATIOB JIJIsI COUETAHHS

OkB. AA JxB. Oxyma JkB. DIC
Ne nukna | Coueranne AA | RB1 | RB2 | RB3 | RB1 | RB2 | RB3 | RB1 | RB2 | RB3
1| Gly 4 1,77 | 1,771 1,79 | 1,77 | 1,77 | 1,79 | 1,96 | 1,95 | 1,96
2| Glu3 1,80 1,80 1,86 | 1,81 | 1,81 | 1,86 2,02 | 1,98 | 2,05
3] Aib2 1,841 1,84 191 | 1,84 184 | 1,84 | 191]202] 2,10
Bcero 54| 54| 56| 54| 54| 55| 59| 60| 6,1
Cpennee 1,8 1,8] 19| 1,8] 18| 1,8 20| 20| 2,0
5
Tabnuma 25 Micnonb3oBaHue MaTepHUaJIoB Il IPOMBIBKH MOCIIE COUETAHUS
Ne C Cpen. obbem IIpumenenue Ouncrka TenexKKH s
LUK OHZTZHH nipombiBKu DMF nipombiBKH DMF npod DMF

a © RB1 | RB2 | RB3 g I/MMOJIb g I/MMOJIb

1 Gly 4 6,2 6,2 6,3 527,7 5,9 341,9 3,8

2 Glu 3 6,7 6,7 6,9 5572 6,4 3688 4,2

3 Aib 2 7,5 7,5 7,8 609,5 7,1 340,8 4,0

Bcero 20,4 | 20,4 | 20,9 | 16944 19,3 1051,5 12,0

Cpennee | 6,8 6,8 7,0 5648 6,4 350,5 4,0

Cnoco0 anaan3a yucToThl Terpamepa TZP
10 Ilocne npucoenunenuss Boc-Tyr 1 cmony nepeHOCAT M3 BCEX TPEX PEaKTOPOB Ha

CYILIMJIbHBIE TUCKH, OTHEJSIFOT OT CMOJIBI MOCPEICTBOM MPOMBIBKH XJIOPUCTBIM METHJIEHOM M
cymar. OOpasen TeTpaMepa MATKO OTLICTUISIETCS] ¢ UCMONb30BaHUEM /Bu, Ha mentuae ocraercs
3amuTHas rpynmna Boc, U ero 4ucToTy aHANM3UPYIOT MOCPENCTBOM cienyromero crnocoba. Ha
kaxaele 500 wMmr mentuga Ha cmone pobaBmiror 10 M 30%  rekcadrop-2-

15  nponanona/merunenxnopuna (00./00.) B CUMHTWULIIMOHHOH mpobupke. CMemmBarT Ha
POTOpPHOM MHKCepe B TeueHHue 2 yacoB. OT(UIBTPOBBIBAIOT U MPOMBIBAIOT CMOJITHOM 0canok 10
MJI XJIOPHCTOrO MeTHIeHa. KOHLEHTPHPYIOT B Maciio MOCPEACTBOM BhINIapuBaHus. TerpamepHoe
Macyio nanee pazdasisaror 50% aueronurpuiiom/Bonoi (00./06.) mns CBOXX-MC ananmza.
IMonyuennas uucrora terpamepa TZP ams RB1, RB2 u RB3 cocrasnsier 99,23%, 99,58% u

20 99,39%, cOOTBETCTBEHHO.

Ilepuoanueckuii cnocod cuuresa rerpamepa TZP
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Ilepnonnueckuii npouecc rerpamepa TZP npu 600 MMOIB ONMCAaH HUKE AJIs1 CPABHEHHUS C
TEXHOJIOTHENl C IMOCIeAOBaTEIbHO pACHOJOKEHHBIMU peakropamMu. (OTmedaercs, 4TO AJs
NEPUOANYECKOTO NMPOLIECCa UCTIONb3YETCsl OJJUH PEAKTOP MEPUOJUYECKOrO NeHCTBUS BMECTO TPeX
MOCJIEA0BATENbHBIX PEAKTOPOB MEPUOANYECKOrO AEHCTBHUS, UCIONb3YEMbIX B HOBON TEXHOJOTUH.
Hcnonb3oBanne MaTepuanos 06001meHo B Tadnuie 26.

3arpyska Fmoc-Gly-OH

Cwmony CTC (500 r) 3arpyxatoT B peaktop. Cmora octasisitoT it Habyxanus B DMF u
nepememnBaroT. Fmoc-Gly-OH Bmecte ¢ DMF/DCM no06aBisitoT B peakTop U 3arpyskaroT Ha 2
yaca. PactBop cnmBamOT W TpOMBIBAIOT ¢ ucnosb3oBanneM DMF. JIBaxxabl 100aBisIOT
DMEF/DIPEA/MeOH B peakTop U CIUBAIOT JJIsI KIMUPOBAHUSA U KKABIN pa3 MepeMeIInBaloT B
teyerne 20 muH. Cmony, 3arpyskeHnyto Gly, nanee npomsisator DMF. Onpeneneno, 4to 3arpyska
coctaisieT 1,2 MMOJIB/T.

Custre Fmoc-3aiuThel

Hns cHatua 3amutsel Fmoc ucnons3yior asa BBeneHus 20% nunepununa 8 DMF. Jlns
KaX10T0 NepeMeIlUBaHUsl IPUMEHSIOT BpeMs peakuuu 80 MUH., TOCJIE Yero PeareHThl 11 CHATHUS
3aLUThI CIUBAIOT U GuibTpyroT. [locne 3aBepIueHus peaky CHATHS 3aIUThl IPOMBIBAIOT 6,5
oobema DMF Bocemb pas mpu nepemMeumrBaHUM B T€UEHHE S5 MUH. XJIOPAHMJIOBOE HCIIBITAHHE
UCTIONB3YIOT JJIs TOATBEP KACHUS 3aBEPLICHUs] CHIATUS 3alLUThL

AKTHUBALMS AMUHOKHUCJIOT

PactBop Oxyma (2 skB., 1,25 Monb/kr) A0OaBISIIOT B PEAKTOp MNPENBAPUTEIBHOM
aKTUBALMK, 3aTeM JO00aBISIOT AaMHHOKHCIOTY (2 5KB.) BMECTE C JOMOJHUTEIbHBIM
pactBopureniem DMF mist pa3baBiieHus] KOHLIEHTPALMKA aMUHOKUCIIOTHI 10 0,4 MONb/KT. 3aTeM B
peakTop modansitor pactsop DIC (2,2 3xB, 1,25 Monw/kr) mis Havajia akTHBAMH. Bpems
aktuBauuu 2 yaca npumensiercs s Glu, B To Bpems kak miust Aib m Tyr ucmosmb3yercs
nepememnBanue B TedeHue 15 munyT. Iponecc akruBanmu noanepkusaroT npu 20°C.

Coueranue

AKTUBUPOBaHHBIN 3(pUPHBIA PaCTBOP MEPEHOCAT B PEAKTOP, KOTOPBIHA CONEPIKUT METTH/
co cHaAToM 3amuToi Ha cMmodte. [l Glu u Aib nmpumensieTcst Bpemsi mepeMeInnBaHus 8 4acoB, B TO
BpeMsi Kak s coenuHeHus: Tyr morpeOyercss 18 dwacos. [[jisi mOATBEp>KACHHS 3aBEpPLICHHUSI
peakuuu ucnonp3yroT kputepui Kaitzepa. Ilocne 3aBepiueHust coueTaHusi pacTBOpP CJIMBAIOT U
MPOMBIBAIOT 3 X 6,5 00. DMF st yaaneHusi ocTaTKOB aKTUBUPOBAHHBIX 3()HUPOB.

AHaJIN3 YUCTOTEI

AHaNIOrMYHBIA aHAIUTUYECKHAIN croco0 Msirkoro ortiemienus sMmecte ¢ CBOXX-MC
UCTIONB3YIOT Ui OmpeneieHus mpoOsl TeTpamepa TZP nns meproguydeckoro rmpoiecca.

OmnpeneneHo, 4yTo yucToTa cocTasJsieT 99,6%.
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Tabnuua 26 Marepuain 1t TIEpUOANYECKOrO POU3BOACTBA, B KOTOPOM HUCIIOJIB3YETCS
mactabd 600 Mmook 1t cuHTe3a Terpamepa TZP.

Cranus ciocoba Pearent/pactBopuresn O6beMm BKBI/S?FTHTH
ITpoMBIBKH MTOCIIE CHSITHS 20% (06./06.) 2x 6,5 M/t
Fmoc-3amuter nunepuanHa/DMF CMOJIBI
IIpoMbiBKM OCTE CHATUSA DMF 8 x 6,5 mn/T
3aIUTHI CMOJIBI
AMMHOKHUCJIOTa 2
Oxyma 2
Coueranue DIC 2.2
DMF Cwmora 8,36
MJI/T
IIpombiBKH OCTIE COYETAHUS DMF 3% 6,5 mr
CMOJIBI

CpaBHeHHe CI0CO00B

AmnanoruyHas 4uctota TerpamepoB TZP monydeHa mpu HMCIONB30BAHUU TEXHOJOTHU
"OCJIeJOBATENbHO PACTIONIOKEHHBIX PEaKTOpoB" U mepuoaudeckoro crnocoda (99,3% u 99,6%,
COOTBETCTBeHHO). [l crmocoba ¢ MOCHeNOBATENIbHO PACIONOKEHHBIMH PEaKTOpaMH  JIJist
nojryueHust rerpamepa TZP ucnone3yor Bcero 118,9 r marepuanos (pacTBOPUTENHU, PEAreHTHI,
UCKJTIOYasi CMOJIy ) HA MMOJIb UCXOTHOM CMOJIBL. B mepuoaudeckom crocode Ha MMOJTb HCXOTHON
CMOJIbI HaHOCAT Bcero 218,8 r MaTepuasioB (pacTBOPHUTENM, pPeareHThl, UCKIKOYas cMojy). B
LIEJIOM, HOBBIE TIOCIIEIOBATENBHO PACIIONIOKEHHBIE PEAKTOPBI MO3BOJISIIOT CHU3UTh PMI Ha 45,7%

Mo CPaBHCHUIO C TPAAULIMOHHBIMU NIEPUOAUICCKUMU CIIOCOOaMH.

IlpyMep KOHCTPYMPOBAHMS TETPAMEPA THP3EHATHAA C HMCIO0JIb30BAHHEM TBCDIIOQ)?BHOFO

nenTuaHoro cunreza  (T®CII) B N -OVTHINHPPOJHAMHOHE/(DYPAHOBOM _ 3€JIEHOM

AJIBTCPHATHBHOM PACTBOPHUTEJI€C

IIpu TpamuumMOHHOM TBEepAO(PA3HOM CHHTE3€ MENTHIOB HCIOIB3YIOT 3HAYUTEIHHOE
KOJIMYECTBO TOKCHYHBIX PpACTBOPHUTENEH, Takux Kak aumerwipopmamun, N-meTwi-2-
NUPPOJIUAOH, TUMETHUIALETAMH]] M AUXJIOPMETAH, YTO CO3/1aeT MPOOJIEMBI AJIsl MPOMBILIEHHON
TUTHEHbI U OXPaHbl OKpYsKaromen cpenpl. 11o 3Tol mpuuuHe CymecTByeT OONBLION WHTEpeC K
pazpaboTke GoJiee IKOJOTHUECKH YUCTOTO aJbTEPHATUBHOIO PACTBOPHTEINS C MPEUMYLIIECTBAMHU
cHmkeHuss PMI 3a cuer mocnenoBaTenbHO PACIONOKEHHBIX peakTopos st TexHoynoruun TOCIT
cnenyromero mokosneHus. J{BoitHas cucrema NBP/pypanbel (0COOCHHO MPEANIOUTUTETBHBI

teTparugpodypan u 2-merunrerparunpodypaH) BBIOMpANIM B KadeCTBE aIbTEPHATUBHOIO
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3€JIEHOTO PaCTBOPHUTEIA Oaroaps MpeBOCXOAHOMY HaOyXaHUIO CMOJIBI HA OCHOBE MOJIUCTHPOIIA,
PacTBOPUMOCTH PEAreHTOB CONPSDKEHHsSI U BBICOKOW 3(P(QEKTHBHOCTH peakuui CONpPSDKEHHS U
CHATUA 3allUThbl IO PE3YyJIbTaTaM O6LHI/IprIX NPEABAPUTEIIbHBIX HCCHGHOBaHHﬁ. B OeJsx
o0paTHOrOo CpaBHEHHS C CHHTe30M TeTpamepa TZP (Tep3enmaruma) € HCHOJIb30BAHUEM
pactBoputens DMF B npeapinyieM npumepe, s CUHTE3a TETpaMepa TUpP3enaTuaa NPpUMEHSIOT

ANBTEPHATHBHYIO CUCTEMY «3eNeHbIXx» pactsopureneii NBP/THF:

N N O
Boc” N N/\n/

O

t-Bu -Bu

KoHcTpynpoBaHue HaHHOrO TeTpaMepa C HCIHOJb30BAaHHEM Crocoda  IMOCIenOBaTeIbHO
PAacIIONIO’KEHHBIX PEAKTOPOB OMMCAHO B clienyroiieM Tekcre. [locnenoBaTenbHOCTh AMUHOKHCIIOT
npencrasjeHa B Tabiuue 27, mpuueMm 9-propeHunmerminokcukapOoonmibHas (Fmoc) rpymmna
3aI0MIIAeT 0-a30T MNIMLUHA, INIyTAMUHOBON KHUCJIOTHI U 2-aMHHOM30MACHSHON KHUCJIOTBL a T-
OyTunokcukapbonun (Boc) u tper-Oytun (/Bu) mpuUMEHSIIOT AJisl 3aLUThI 0-a30Ta TUPO3MHA U
KHUCJIOpPOJia Iy TAMUHOBOH KHCIIOTBI, COOTBETCTBEHHO. OTMeuaercs, uro cmoiny CTC ¢ Harpy3koit
Fmoc-Gly-OH (narpy3ka 0,85 MMoJb/T), MPUTrOTOBJICHHYIO NpH CUHTe3e TeTpamepa TZP B
npumepe ¢ pactsoputeneM DMEF, ucnonb3yroT s mpuMepa C «3€J€HBIM» PACTBOPUTEIEM
NBP/THF. ITonpoGHslii criocod 3arpy3Ku MOXKHO HAWTH B MPENbITYIIEM TpUMeEpe. AHATOTUYHBIH
Croco0 MOCIeNOBATEIbHO PACTIOIOKEHHBIX PEAKTOPOB UCTIONB3YIOT JUISl CO3IAHUS] OCTABLIMXCS 3

amuHOKHUCIOT B cucteMe pacteoputeneii NBP/THF na cmone CTC, kak mokasaHo HUXKeE.

Boc” N\_/H\NX( N : O\
> o ;5 N/\I(l/ Q
~o0 07(3% Bu

Tabmuna 27: ITopsinok 4 aMHMHOKHUCIIOT, HCTIOIB3YEMbIX B CHHTE3€ TeTpamepa TUp3enaTuaa
nocpenctsom TOCIT

t-Bu

IMopsimox moGasneHwUs IMonoxenue AA Ha AA, ucnonp3yemast Ha
Hazsanue AA
aMUHOKHCIIOTH (AA) MECIITHIC CTAIMH COCTUHCHMS

1 4 [B1Z10050c Fmoc-Gly-OH
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2 3 I'nyramuHOBast kuca0Ta Fmoc-Glu(Bu)-OH

3 2 2-aMHUHOHU30MACTITHAS Fmoc-Aib-OH
KHACJIOTA

4 1 Tuposun Boc-Tyr(tBu)-OH

IlocyenoBaTe/IbHO PACHOJ0KEHHbIE PEAKTOPDI ¢ AJIbTEPHATHBHBIM CImocooom PACTBOPEHHS

NBP/dypanos

IloaroroBka CHIPbS

lotomar 20-mpouenTHsiil pacTeop nunepugusa 8 NBP/THF crneayromum o6pazom: pasdasisor
munepuaud (2,0 1) 1o oovema 10,0 1 mocpeactsom podasnerus NBP/THF (1,5:1 06./06.) ¢ monyueHuem
20% pactBOpa 1o 0OBEMy .

lotomar 0,72 mone/xkr pacteopa Oxyma B NBP/THF (2:1, 06.:06.) cnexyromum oGpazom:
pactBopsioT STHI(rEapokcunmuno )unaHoanerar (Oxyma, 176,1 r) 8 NBP: THF (2:1, 06.:06.) (1545,1 )
s moayueHust 0,72 MOJIB/KT pacTBOpA, 3aTEM HYEpe3 PacTBOP MPOIMYCKAOT a30T HPH 2 CTAHAAPTHBIX
KyOmueckux (yTax B yac.

Totosar 0,72 moms/kr pacteopa DIC B NBP/THF (2:1, 006.:06.) ciaeayromuM oOpasoM:
pacteopstor N.N'-5 pumsonpormikapboanumug (172,0 r) 8 NBP/THF (2:1, 06.:06.) (1721,3 r) mis
nonydeHust 0,72 MONB/KT pacTBOpa, 3aTeéM UYEepe3 PACTBOP MPOIYCKAIOT A30T NpH 2 CTAHJAPTHBIX
KyOmueckux (yTax B yac.

T'otoBsar pacteop 0,35 monb/kr riayramuaOBOM kucaoTel B NBP/THF (2:1 06.:00.) crieayromum
obpasom: pacteopstor Fmoc-Glu( tBu)-OH (175,8 r) 8 NBP/THF (2:1, 06.:06.) (1004,5 r), BCTpsIXUBAOT
JI0 PaCTBOPCHHSL, & 3aTEM YEPE3 PACTBOP MPOIMYCKAIOT a30T MPH 2 CTAHAAPTHBIX KYOMIECCKUX (yTax B yac.

Totossr 0,35 moaw/kr pactBopa Fmoc-Aib-OH 8 NBP/THF (2:1, 06.:06.) ciaeayromum oOpa3om:
pacteopstrorT Fmoc-Aib-OH (139.4 r) 8 NBP/THF (2:1, 06.:06.) (1045,9 1), BCTpSIXUBarOT 10 PacTBOPSHUS,
a 3aTeM MPOIYCKAKOT YePe3 PACTBOP a30T MPHU 2 CTAHAAPTHHIX KyOHdeckux (yTax B uac.

I'otossar pacteop Boc-Tyr(tBu)-OH 8 NBP/THF (2:1, 06.:00.) ¢ xourenrpamueii 0,40 Momb/kr
craeayromuMm odpaszom: pacteopsiror Boc-Tyr(/Bu)-OH (139.4 r) 8 NBP/THF (2:1, 06.:06.) (1040,9 r),
BCTPSIXHBAIOT 10 PACTBOPCHMs, a 3aTeM OapOOTHPYIOT a30TOM 4YCpe3 pPacTBOP MpHU 2 CTAHTAPTHHIX
KyOuueckux (pyrax B yac.

T'oTOBAT peakIMOHHYIO cucTeMy cienyromuM odpaszom: nobdasstor cmony CTC (108 T,
0,85 mmons/T, 91,8 MMoOIb), MTOPOBHY pacrpenesis Mexny peakropamu «RB1», «RB2» u «RB3».
Hobasnstror 350 mm NBP/THF (1,5:1, 06.:00.) B KaXOplii peakTop U MEPEMEIIHUBAIOT IPU

KOMHATHOM Temmneparype B Tedenue 1 4. mpu 20°C muist HaOyxaHHsI CMOJIBL

O06was npouenypa A - Ilpouecc cHATUs 3amuthl Fmoc u npouecc npomMblBKU NBP/TT'O:

VY nanenue 3amutel Fmoc npoBoasT napauienbHoO BO Beex Tpex peakropax, RB1, RB2 u RB3, npu

temneparype 30°C B TeueHne onpeneneHHoro nepruoaa speMenu u 20% pacTBope MUIepunHa B
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NBP/THF (1,5:1, 06.:00.). 3atem pacTBOp CIMBAIOT B €MKOCTb IIJIi OTXOIOB M JTOOABIISIOT
HOHOHHHTeﬂbelﬁ paCcTBOp NMUNEpUANHA AJIA CHATHUSA 3alIUThI, NEPEMCIINBAOT 1O 3aBCPLICHUSA

° mepememuBaHus Aus CHATHA 3amuThl Fmoc-Gly-OH,

peakuuu. bonee xonkperHo, ana 1 ™
Hanpumep, kK RB1 goGassirot pacteop nunepununa (20 06.% B NBP/THF (1,5:1, 06.:06., 209 r)
U NIPOMBIBAIOT JIMHUIO TMEpeHoca mumnepuanHa 5 mi cmecu pacteoputeneit NBP/THF(1,5:1,
00.:00.) ¥ HAUMHAIOT MEepeMeLINBaHNE. AHAJOTHYHBIM 0Opasom mobasisiroT 208,8 r u 205 r 20
00.% pactBopa nunepunrHa B RB2 1 RB3 1 mpoMbIBatOT JIMHUIO MUTIEPUINHA, COOTBETCTBEHHO.
3areM mepeMelmunBaoT Tpu peakTopa B TedeHue 45 muH. npu 30°C s mapajuieIbHOrO CHSTHS
3aIIUTHI ¥ TIOCTIE 3TOr0 pacTBop ciauBaroT. OTOuparoT npoOs! aist oHnaiH-)KX-MC 1 kaueCTBEHHO
NPOBEPSIIOT, PABEH JIM HYJIO MUK HM3BJIEUYEHHBIX MOHOB 3alllUleHHOro Fmoc Tterpamepa s
TIOATBEPKIAEHUs 3aBeplieHus peakiuu. st momHoro cHsitus 3amuTel ¢ Fmoc-Gly-CTC B RB
1/2/3 npumeHsIIoT ele NsATh NapajuIeNIbHbIX ePEeMEIINBAHUH IS CHATHS 3aIMUThl. AHAJIOTUYHYIO
CTPATEeTHIO MEePEeMEIINBAHNS IS CHATHUS 3aLIUThl IPUMEHSIOT [uisi CHATHs 3aiuThl Glu 3 1 Aib 4
C IBYMsl NEpEeMEIINBAHIAMU JUIsl CHATHS 3alIUTHL, a B Tabiuue 28 KpaTKO H3JIOKEHA 3arpyska
pacTBOpa MUIepuanHa AJis Bcei cOopku Tetpamepa TZP.

Cwmecp pacteopureneii NBP/THF (1,5:1, 06.:00.) MCIONB3yIOT 1 MPOMBIBKH MOCIHE
peakiuu rpu temrneparype 30°C ¢ npuMeHeHHeM aHAJOTMYHBIX CTPAaTeruil "MOCIenOBaTEIbHO
PACTONOKEHHBIX PEakTOpoB" M PELUPKYJSILUU pacTBoputesei. bonee konkperHo, RB1/2/3
MPOMBIBAIOT JecsAThIO Iukjaamu npoMbiBku NBP/THF 1o Bceli koHCTpykiuu TeTpamepa TZP.
Ucnonw3yemsiit pactBopureib NBP/THF B perupky isimiMOHHOM COCyie TIOPOBHY JENAT HA MSITh
3arpy3ok u gobasnstoT B RB1/2/3 mocienoBatenbHO A1l MEPBBIX MATH LUKIOB MPOMBIBKH C S-
MUHYTHBIM TepeMellNBaHieM B KaXIOM. Bce mepBble MITh HCMOJNBb30BAHHBIX PacTBOpUTENEH
NBP/THF BoiOpaceiBatoTcsi B Oak IJIsi OTXOHOB IOCJE HCHOJb30BaHus. Jlisi ocTaBIIuxcs S
npoMbIiBOK cBexkuit NBP/THF ucnonbsyror niist RB 1/2/3 B cepuu mpOMBIBOK U COOMPAIOT B COCY T
st perupkyssinudn NBP/THF, monroToBieHHbIH ISt CeAyOIeld MPOMBIBKA aMUHOKHUCIIOTHI
nocie cuatus 3ammtbl. Hakonen, NBP/THF 3arpyskaroT B Tpu peaktopa mo 100 M1 B KaKIOM B
Ka4eCTBEe LIUKJIA OUYUCTKH TEJISKKH JJIS TPO0 U Aasiee COOMPAIOT B COCYH U PELUPKYISILUN. B
tabnuie 29 KpaTKo U3JI0KEH MAacCCOBBIA OajaHC AU MPOMBIBKH IIOCJIE CHSTHS 3aIOUTHI, a B
tabnuie 30 npuBeneHbl JaHHbIE 00 OCTATOYHOW KOHLEHTPALMH MHUIEPHINHA HAa MPOTSLKEHUH

BCEro CHHTE3a, KOoTopas cocTasisieT MeHee 600 PPM nnst Bcex UKIIOB.

Tabnnua 28 Matepuas, HCIIONB3yeMbli It CHATHA 3auThl pu 30°C

Bpe O6wembr | Mcnionb3oBan | NBP B 20% | THF B 20%
Msi | pacTBOpOB ue pacTrBope pacTBope
OTCT pip nUnepuanHa Pip Pip
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Ne | CusaTue IMukn | auBa | R | R | R g |/mmo| g |/MM | g | /MM
UK | 3a0IUTHI CHSITHS Hus | B | B | B b 0JIb OJIb
na AA amurel | (MuH | 1 | 2 | 3
)
1 Gly 4 1 45 | 6, | 6, | 6, | 126, 1,2 288, | 3,3 |210,| 22
8 | 8|7 4 9 6
2 45 | 6, | 6, | 6, | 127, 1,2 288, | 3,3 |210,| 22
71919 2 9 6
3 45 | 6, | 6, | 6, | 123, 1,1 281, 3,2 |205,| 21
71617 9 5 2
4 120 | 7, | 6, | 6, | 128, 1,2 | 291, 3,3 |212,| 22
0918 3 4 4
5 300 | 6, | 6, |6, | 124, 1,2 | 283,| 3,2 |206,| 2,1
6 | 87 6 1 3
6 120 | 7, | 7, | 6, | 129, 1,2 | 294, 33 |214,| 22
01019 5 1 4
2 Glu 3 1 9 |6, | 6,6, | 120, L1 | 273, 3,1 |199,| 2,1
4 |55 4 6 4
2 9 | 6, | 6,6, | 125, 1,2 | 285, 3,2 |208,| 22
71917 9 9 4
3 Aib 2 1 9 |6, | 6,6, | 121, 1,1 | 274,| 3,1 |200,| 2,5
51515 0 8 3
2 90 |6, |6, |6, | 123, 1,1 |280,| 3,2 |204,| 2,1
8 1 715 7 9 8
Bcero 60 | 61 | 60 | 1127 | 10,4 | 256 | 29,1 | 186 | 21,9
41,013 ,1 2,0 7,5
Cpenne 6, |6, 6,112, 1,0 | 256, 2,9 | 186, 22
e 01110 7 2 8

Tabnuua 29 Micnonp3oBaHue MaTepuaia AJisi IPOMBIBKU MOCIE CHITHS 3aLIUThI

IIpomeiBKa rec IIpomebiBKa OuucTKa TEIeKKH s TPod
NBP/THF NBP/THF NBP/THF
Ne Cusitue
r/MMOJI
LMKJA | 3amuThl AA r r/MMOJIb r N r I/MMOJIb

1307,

1 Gly 4 15514 16,9 0 142 657.0 7,2
1295,

2 Glu 3 14604 16,1 2 143 369.,7 4.1
1315,

3 Aib 2 1387.8 15,4 6 14,6 296.9 3.3
3917,

Bcero 4399.6 48 4 8 431 13236 14,5
1305,

Cpennee 14665 16,1 9 14 4 4412 4.8

Ta6m/1ua 30 OcrarouHas KOHLECHTpALUUS NUICPUANHA NJIA IPOMBIBKHU IMOCJIC CHATHUSA 3allIUThI

IMukn

CHHTC3a

CHsTHE 3aIIUTEI C

AA

Ne npombiBKM

PPM
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1 Gly 4 9-s1 HenoctynHo

1 Gly 4 10-51 Henoctynzo

1 Gly 4 IIpomeiBka st 416
OYHUCTKH MPOOBI

2 Glu 3 9-s1 499

2 Glu 3 10-s1 HET JJAHHBIX

5 Glu 3 IIpomeiBka st 348
OYHUCTKH MPOOBI

3 Aib 2 9-s1 593

3 Aib 2 10-51 506

3 Aib 2 IIpomeiBka a1t Henoctynno
OUYHUCTKHU MPOOBI

OO6wmas npouenypa B — akTuBaius aMUHOKUCIOT U ripotiecc cBszbiBanus 8 NBP/THFE: Jns

aKTUBALUU U peakuuu CBs3biBaHus oObemHOe cooTHomeHue NBP/THF noeomst mo 2:1 nmns
oOecrieyeHus Jyuiiel pacTBOpuUMOCTU peareHTOB. [l npumepa coenuneHuss Fmoc-Glu(tBu)-
OH, pactBop riytamunoBoi kuciotsl (0,35 momw/kr, 786,4 1), pactBop Oxyma (0,72 MONb/KT,
382,4 1) u pacrBop DIC (0,72 monv/kr, 420. 6 1) nobasisitor B peaktop RA ¢ obonoukoit u
nepememnBaoT B TedeHue 70 muH. npu 30°C ¢ oOpasoBaHMEM aKTHBHPOBAHHOTO PAacTBOPA
IJIyTAMHUHOBOM KHCJIOTHI U mepeHocst B RBI(531,9 r), RB2(529,7 r) u RB3(533,9 1),
coorBercTBeHHO. Peaktopet RB1, RB2 u RB3 nepememmBaroT B TedueHHe 8 4YacoB IpHU
temreparype 300C, mocie 4ero pacTBOp CIMBAIOT U3 BCEX TPEX PEAKTOPOB B pe3epByap AJis
OTXOJ0B. B KOHIIE peakiny 3aBeplleHHe COUETAHUS MPOBEPSIOT C HUCIOIb30BAHUEM KPUTEPHS
Kaiizepa. Ilockosibky coderanue Glu He 3aBepiuaercsi Mocjie MEePBOH CTaAWKM CBS3bIBAHUS,
JOTOJHATENBHO NOOABJSIIOT akTUBUPOBaHHBIN pactBop Fmoc-Glu( 1Bu )-OH B npomnoprun 1,5
s obecriewenus eme 19 4. coyeranust 1o coorBercTBUs Kputeputo Kaiizepa. Tem He meHee B
ocraBiieMcsi coequHeHnd Aib 2 w Tyr 1 mpuMeHsieTcst TONBKO OfHA CTaIusi COEAMHEHUs C
BpeMeHeM rnepeMernBanus 8 4. u 18 4., coorBercTBeHHO. B Tabnuue 31 npuseneHs moapoOHbIe
cBeneHus1 00 NCTIOIb30BAHUN MATEPUAJIOB B XOJI€ COUETAHMS.

Jlnst mpOMBIBKH TIOCTIE CBSI3BIBAHUS C MCMoyb3oBaHHeM pactBoputenss NBP/THF (1,5:1,
00.:00.) mpumeHsIOT Tpu Lukja mpombiBkH 1iisi mpombiBkH RA, RB1, RB2 u RB3. Bonee
KOHKPETHO, cBekuil pactBoputesib NBP/THF 3arpy:xaroT depe3 pacnbUIHTENbHBIN Kianad B RA,
a 3areM nociaenosatenbHo B RB1, RB2 u RB3 1pu pasa. AHanoru4syro npoueaypy O4YUCTKH
TEJIEIKKH 1151 TPOO MPOBOASIT B KAYECTBE MPOMBIBKH TTOCJIE CHATHSI 3aIIUTHL. Bce nCrob30BaHHbIe
pPacTBOPUTENN TIOCTE€ COYETAHUS BbIOpACHIBAIOTCA B 0Oak Ui OTXOAOB. Marepuasl,

ucnosb3yembie st mpombieku NBP/THF nocie cBsizpiBanus, 0000mens! B Tabmuie 32.

Tabmmua 31 Micnonp3oBaHne MaTEpUAJIOB JIJIsl COUETAHHS
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Bpems | Bpems JxB. AA JxB. Oxyma JkB. DIC

Ne | Couera ukn coueTa | aKTUBa
UK HUE R|IR|[R|[R|R|R|R|R|R
na | AA | CoUCTAHIR O HER HMH gy iy B3 | B1|B2|B3|BI1|B2|B3
3, [ 3, 13,13, 13,13, 3,1|3,] 3,
1 Glu 3 1 8 68 01 [ 00| 02|01 | 00| 02|46 | 44 | 46
L (1, |1, [ 1, (1 |1 |11 /1,
2 19 69 51| 5148 |51 |51]|48 |70 (73|70
3, [ 3, 13,13, 13,13, 3,1|3,] 3,
2 Aib 2 1 8 35 0404|0704 ]04|07]|50]|49 |52
3, [ 3, 13,13, 13,13,1]3,1|3,] 3,
3 Tyr 1 1 18 35 06 | 06 | 01 | 06 | 06 | 06 | O1 | 51 | 45
1010 10| 10 | 10 | 10 | 11 | 12| 12
Bcero o6l 6] 6| 6|6 .6|.,7|,2].1
Cpenn 3, 13, 13,13, 13,3, 4, | 4,
ee S| 5| 5515 519 1 0

Tabnuua 32 Micnonp3oBaHre MaTEPUAJIOB JIJIsl IPOMBIBKH TIOCIIE€ COYETAHUSI

. IIpumenenue
Ne Coue | Iluxn Cpennuii o0bem IPOMBBEE OuuncTka TenaexxKu
| | coueray | TPOMBIBKH NBP/THF NBP/THF nyis mpod NBP/THF
K1 e AA ust 1/MMOJI
a RB1 | RB2 | RB3 g . g I/MMOJIb
! o3 1 10,7 | 10,7 | 10,7 | 992.1 10,8 | 3917 43
Y 2 10,6 | 10,6 | 106 | 9853 10,7 | 297,0 32
2 [Aib2 1 109 | 109 | 109 | 10138 | 11,1 | 2787 3,1
3 | Tyrl 1 10,4 | 10,4 | 104 | 9716 10,8 | 357,0 4,0
B‘(’)er 426 | 42,6 | 426 | 39627 | 435 13524’ 14.5
CHpeee’l 142 | 142 | 142 | 13209 | 145 | 4415 48

KpaTtkoe H3J10:KeHHe Pe3yabTATOB

CMmony MpOMBIBaOT METHJIEHXJIOPUIOM H cymaT nocie coueranus Boc-Tyr 1. 3arem obpaser
MSITKO OTIHICTUISIOT ¢ UCToNb3oBaHueM 30% rekcadrop-2-mponanona/Metwienxiopuna (00./00.)
u BoiAessroT At aHann3a CBOXKX-MC. IMonyuennas uncrora terpamepa TZP nns RB1, RB2 u
RB3 cocrasnsier 92,19%, 94,64% u 98,04%, coorBerctBeHHO. OCHOBHOH MPUMECHIO SIBJISIETCS
nobaBKa Iy TAMHHOBOH KHCJIOTBL. JTO B OCHOBHOM CBSI3aHO CO CTPATETHel CBSI3bIBAHUS ABOHHON
TJIyTAMHUHOBOM KHCJIOTBI, IPUMEHEHHOH B mpumepe. OTMedeHo, YTo mpobieMbl, CBsI3aHHBIE CO
castueM 3amuthl Gly 4 u cBs3piBanueM Glu 3, MoryT OBITE CMSITYEHBI 32 CUeT OoJiee IITUTEbHOTO
BpeMeHU HaOyxaHus cMoibl (Oosee 8 uacos) nepen cHsTreM 3amutsl Fmoc-Gly-CTC. Hanpumep,

grcrota Terpamepa TZP 99,6% nocturaercst npu HaOyxXaHWM CMOJBI B TeueHHE 12 4acoB ¢
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91
UCTIONB30BaHUEM 3ejieHoro pacteopuressi NBP/2-MeTHF (1,5; 1, 06.:00.) B macmTade 1 MMoJb.
ITo 3TOi mpUYMHE 3HAYUTEIBHOE YJYYIIEHHE HYUCTOTHI MENTHIA MOKET OBITh JOCTHTHYTO C
UCIIONIb30BaHUEM 3esieHoro pacteoputenss NBP/Qypanbl u TEXHOJOrWH MOCIENOBATEIBHO
PACIIONIOKEHHBIX PEAKTOPOB NpU 0OoJiee ONTHMANbHBIX YCIOBUSX mpouecca. s cmocoba
MOCJIEAOBATENBHO PACIOJIOKEHHBIX PEAKTOPOB C HCIOJIb30BAHUEM «3€JIEHOI0» pPacTBOPUTENS
NBP/THF nns mnonyuenust terpamepa TZP wucnonedyror Bcero 252,71 r maTepuasios
(pacTBOpUTENN, pEareHThl, HCKIOYas CMOJy) Ha MMOJIb HCXONHOW cMoibl. B oObraHOM
nepuogudeckoM crocobe ¢ DMF wucnone3yror 218,8 r/mMMonp, a B MOCIEIOBATEIbHO
pacnionoxkeHHbIX peakropax ¢ DMF ucnonbiyrot 1189 mmons. Ilpouenypa ¢ NBP/THF Obuia
HOBOMW M HE ONTUMHU3HPOBAHHOMN, U B HEH HCIOJIb30BAJIOCh OOJIbIIee KOJMUECTBO PACTBOPHUTEIIS,
yem B npoueaype ¢ DMF. Tem He meHee, MOCIE€AOBATEIbHO PACIIONIOKEHHBIE PEAKTOPbI IO-
NPEXHEMY MCIOJb3YIOT MEHbIIE pPAaCTBOPUTENS] MO CPAaBHEHMIO C OAMHAPHBIM PEAKTOPOM

MePUOINYECKOTO NSHCTBUS IS JIFOOOH CHCTEMbI pACTBOPHUTENIEH.
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DPOPMVYJIA U30BPETEHUA

1. Crioco0 cBSI3bIBaHUST aMHHOKHUCIIOTHI « X» € 3aIIUIIEHHON N-rpynmnoi, nprucoeqnHeHHOM

K CMOJIe IJIsl NENTUAHOTO CUHTE3a, BKIFOYAK0 LU

MOJIy4EeHHE MEPBOr0 PeakTopa U BTOPOTO PEAKTOPA, MPUYEM KAXKAbIM U3 IEPBOTO
peaKkTopa 1 BTOPOrO PeaKkTOpa COAEPKUT HEKOTOPOE KOJIMYECTBO 3AIMUILEHHON N-rpynmsl,
HpHCOGHHHeHHOfI K CMOJIC 1JIs1 CUHTE3a MCIITUA0B,

nobaBieHNe NEPBOTrO KOJMUYECTBA PEareHTa AJIsl CHATHS 3aIlUThI B IEPBBIH PEAKTOP;

yAaJIeHHe NePBOro KOJUYECTBA PeareHTa AJsl CHATUS 3aIUThI U3 IEPBOT0O PEAKTOPa

nobaBlieHe NEPBOTO KOJMUYECTBA PEareHTa AJIsl CHATHS 3aIUThl BO BTOPOH PEaKTop;

nobaBieHre BTOPOro KOJIMYECTBA PEAreHTa JJIs CHATHSI 3aLUTHI B IIEPBBII PEAKTOD;

yAAJIEeHHE NEPBOro KOJUYECTBA PEareHTa AJisl CHATUS 3a1MUThI U3 BTOPOrO PEaKkTopa,

yAaJIeHHe BTOPOrO KOJIMYECTBA peareHTa JJIsl CHATHS 3alUThl U3 IIEPBOrO PEaKTOopa,

nobaBiieHre BTOPOTrO KOJIMYECTBA PEAreHTa /JIsl CHSTHS 3aIUThI BO BTOPOH PEaKkTop;

yAAJIEHHE BTOPOrO KOJIMYECTBA PeareHTa JJIsl CHATHS 3aLUThl U3 BTOPOTO PEAKTOPA;

IIPOMBIBKA PaCTBOPUTEJIEM CMOJIbI IS IIENTUIHOIO CUHTE3a KaK B MIEPBOM, TaK U BO
BTOPOM PEAKTOPAX;

noOaBieHe MEPBOTO KOJMYECTBA aKTUBUPOBAHHOTO 3(hHPa aMHHOKHUCIIOTHI « X» B
NIEPBBINA PEAKTOD;

yAaJIeHHe MePBOro KOJIMYECTBA AKTHBHPOBAHHOTO 3(pUpa AMUHOKHUCIIOTHI « X» U3
NEPBOrO PEaKTOpa,

noOaByeHNe MEPBOTO KOJMYECTBA AKTUBUPOBAHHOTO 3(hHpa aMHHOKHUCIIOTHI « X» BO
BTOPOH PEAKTOD,

nobaBlieHHEe BTOPOTO KOJIMYECTBA AKTHBHPOBAHHOTO 3(pUpPa AMHHOKHUCIIOTHI « X» B
NIEPBBIN PEAKTOD;

yIaJIeHHe TIePBOro KOJIMYECTBA AKTHBHPOBAHHOTO 3(pUpa AMHUHOKHUCIIOTHI «X» U3
BTOPOIO PEAKTOPa,

yIaJIeHHEe BTOPOTO KOJMYECTBA aKTUBUPOBAHHOTO 3(hHpa aMHHOKHUCIIOTBI « X» U3
NEPBOro peaKkTopa

nobaBlieHHE BTOPOTO KOJIMYECTBA AKTHBHPOBAHHOTO 3(pHUpPa AMHHOKHUCIIOTHI « X» BO
BTOPOU PEAKTOD,

yIaJIeHHEe BTOPOTO KOJMYECTBA aKTUBUPOBAHHOTO 3(hHpa aMUHOKHUCIIOTHI « X» U3
BTOPOIO PEAKTOPA; a TAKXKE

MPOMBIBKAa PACTBOPHUTEIIEM CMOJIbI AJIA MENTUAHOTO CUHTE3a KaK B IIEPBOM, TaK U BO

BTOPOM PEaKTOpax.
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2. Crioco0 mo 1. 1, B KOTOPOM aMHUHOKHCIIOTa «X», KOTOpasi COAEPIKUTCS B TIEPBOM U

BTOPOM KOJHNYECTBAX aKTUBUPOBAHHOI'O B(I)I/Ipa AMHWHOKHCJIOTBI «X)), caMa MMECT 3alllUIIEHHY O

N-rpynmny.

3. Crioco6 no mo6oMy U3 MPEenbIAY X MYHKTOB, JOMOJHUTEIHHO BKITFOYAFOIIIHIHA

nobaBieHIe MEPBOroO KOJMUYECTBA PeareHTa AJIsl CHSTHUS 3allUThI B TPETHIA PeaKkTop,
npuyueM AaHHOe 100aBJIeHHEe IPOUCXOIUT MOCIIE YAATIEHUS IEPBOro KOJMUECTBA peareHra s
CHSITUS 3alIUThI U3 BTOPOTO PEAKTOPA, MPU 3TOM TPETUIN PEAKTOP COAEPIKUT HEKOTOPOE
KOJIMYECTBO 3aLLII/IIIIeHHOI>'I N-prnnbl, HpI/ICOe}_'[I/IHeHHOI‘/'I K CMOJIC OJIdA NCNTUAHOIrO CHMHTE34a, a
TaKKe

nobaByieHe BTOPOTO KOJIMYECTBA peareHTa JJisl CHITHS 3alUThI B TPETHI PeakTop,
npUyueM JaHHOe 100aBJIeHHe IPOUCXOIUT MOCIIE YAAICHUS BTOPOrO KOJIMYECTBA PeareHTa AJist

CHSITHUS 3alIUThI U3 BTOPOTO PEAKTOpa.

4. Crioco0 1o 1. 3, JOTOJHUTEIBHO BKIIIOYAOIIHN ClIEAYyOLIee:
noOaBieHHEe MEPBOTO KOJMYECTBA AKTUBUPOBAHHOTO 3(hHpPa aMHHOKHUCIIOTHI « X» B
TpeTuil peakTop, Mpu4deM JaHHOE NOOaBIEHHE MPOUCXOIUT MOCIE YAAJICHHS IEPBOTO
KOJIMYECTBA AKTUBUPOBAHHOTO d(hrpa aMHUHOKHCIOTHI « X» U3 BTOPOrO PEaKTOpa; a TAKKe
no0aBjIeHHe BTOPOro KOJIMYECTBA aKTUBUPOBAHHOTO 3(hHpa aMHUHOKHCIIOTHI « X» B
TPETUl peakTop, MPH 3TOM JaHHOE 10OABJICHHUE POUCXOANT MOCIE YIAIEHUS BTOPOTO

KOJINMYECTBa aKTUBUPOBAHHOI'O 3(1)1/1pa AMUHOKHCJIOTHI « X U3 BTOPOTr'o p€akTopa.

5. Cnoco0 1o 1. 4, TOMOJHUTEILHO BKIFOYAROIIHAN

no0aBJIeHNEe TPEThEro KOJUYECTBA PeareHTa JJIsl CHSITHSI 3aIUThI B MIEPBBIA PEaKTOp, MPU
STOM JJAHHOE TPEThe KOJMYECTBO PeareHTa JJisi CHSITHS 3alIUThI OOABIISIOT B IEPBBINA PEAKTOP
TMOCJIe TOTO, KaK BTOPOE KOJIMYECTBO PeareHTa JJIsi CHATHUS 3aIUThI ObLIO YIAJIEHO U3 TIEPBOrO
peakTopa; a TaKxke

MEPEHOC TPETHETO KOJUYECTBA PEAr€HTa JJISI CHITHS 3aIUThI U3 TIEPBOTO PEAKTOPa BO
BTOPOU PEAKTOP, MPUYEM JTaHHBINA MMEPEHOC MPOUCXOIUT MOCJIE YAAJIEHUS BTOPOTO KOJTHYECTBA
peareHTa 1JIs1 CHATHUS 3aIUThI U3 BTOPOTO PEAKTOPA; a TAKKe

MEPEHOC TPETHEr0 KOJUIECTBA PEAr€HTa JJIsI CHSITHS 3aIUThHI U3 BTOPOTO PEaKTOpa B
TPETUH PEAKTOP; a TAKXKE

yAaJeHHe TPEThEro KOJUYECTBA PEareHTa sl CHITHUS 3aIUThI U3 TPETHETO PEAKTOPA.
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6. Cnoco0 1o 11. 5, JOMOJHUTEIBHO BKIFOYAROIIUN
no0aBJIeHHE TPETHEro KOJMYECTBA aKTUBHPOBAHHOTO 3(hUpa aMUHOKHUCIIOTHI « X» B
MIEPBBIN PeaKkTop, P STOM JaHHOE AOOABJICHHE MPOUCXOIUT MOCIIE YIAJSHHSI BTOPOTO
KOJIMYECTBA aKTUBUPOBAHHOTO 3(hripa aMHHOKHCIIOTHI « X» U3 TIEPBOTO PEAKTOPA;
MEPEHOC TPETHETO KOJIMIECTBA aKTUBHPOBAHHOTO 3(pHPa AMUHOKHUCIIOTHI « X» BO BTOPOHU
PEAKTOp, MPUYEM JaHHBINA MEPEHOC MPOUCXOIUT MOCJIE YIAIEHUsI BTOPOTO KOJUUECTBA

AKTUBHPOBAHHOTO 3(Hpa aMHUHOKHUCIIOTHI «X» U3 BTOPOTO PEAKTOPa;

NEPEHOC TPETHETO KOINIECTBA AKTUBUPOBAHHOTO 3(Hpa AMUHOKHCIOTHI «X» U3 BTOPOTO

peakTopa B TPETUN PEAKTOP; a TAKKE
yAaJieHue TPEThero KOJIMYeCTBa aKTHBHPOBAHHOTO 3(pUpa AMUHOKHUCIIOTHI «X» U3

TPETHETO PeaKTopa.

7. Cnioco0b mo 11. 6, JOTOJHUTENBHO BKJIFOYAFO LM

yaJieHue MepBOro KOJINYeCTBA aKTHBHUPOBAHHOTO 3(Hpa aMUHOKHCIIOTHI « X» U3
TPETHETO PEAKTOPA; a TAKKE

nobaBlieHHe MEPBOToO KOJMYECTBA aKTUBUPOBAHHOTO 3(hHUPa aMHHOKHUCIIOTHI « X

00paTHO B NIEPBBI PEAKTOP.

8. Cnoco0 1o 11. 7, JOMOIHUTEILHO BKIFOYAROIIUHA

yIaJIeHHe MePBOro KOJUYECTBA PeareHTa JJIsl CHATHUS 3aIHUThI U3 TPEThErO PEaKTopa; a
TaKKe

no0aBJIeHHe MEPBOrO KOJMYECTBA PeareHTa JUIsl CHITHSI 3alUThl 0OPaTHO B MEPBbBIi

peaxTop.

9. Crniocob no moboMy U3 MPENIIECTBYOIMUX My HKTOB, TOMOJHUTEBHO BKJIFOYAFOIIUN

HaOyXaHHe B IEPBOM U BTOPOM PEAKTOpax.

10. Croco6 mo moOoMy U3 MpeabIayIHX MyHKTOB, B KOTOPOM IEPBOE KOJHYECTBO
AKTUBHPOBAHHOTO 3(pUpa AMHHOKHUCIIOTHI «X» U BTOPOE KOJIMYECTBO aKTUBUPOBAHHOTO 3(prpa

AMUHOKHCJIOTHI « X NpEABAPUTCIIBHO CMEIINBAKOT C PaACTBOPUTECIIEM.

I1. Crioco6 o moOomy U3 MpeabIayIIX MyHKTOB, B KOTOPOM IMPOMBIBAHUE TIEPBOTO U
BTOPOT'O PEAKTOPOB PACTBOPUTENIEM IMPOUCXOAHUT MOCPEACTBOM NOOABICHUS PACTBOPHUTEIS B

PEaKTOpPBL
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12. Crioco0 1o 1. 2, B KOTOPOM IOCJIE YAAJIEHHsI BTOPOTO KOJINYECTBA AKTUBHPOBAHHOTO
3¢upa aMHHOKHUCIIOTHI « X» U3 IEPBOTO PEAKTOPa CIOCOO TOMOIHUTENBHO BKIIOYAET

nobaBieHNEe MEPBOTO JOMOJHUTENBHOTO KOJIMYECTBA PEareHTa JAJisl CHATHS 3aLIHUThI B
MEPBBIA PEAKTOD,

MEPEHOC NMEPBOro JOMOJHUTENBHOTO KOJIMUECTBA PeareHTa Jisl CHATUS 3all{UThI U3
HEePBOrO PEakTopa BO BTOPOH PEaKkTop;

nobaBieHre BTOPOro AOMOJHUTEIBHOIO KOJMUECTBA PEareHTa ISl CHATHUS 3aIUThI B
MEPBBIA PEAKTOD,

yZAaJieHue NepBOro JONOJHUTENBHOIO KOJIMYECTBA PeareHTa JIJIsl CHATHS 3allUThI U3
BTOPOI'O PEaKkTopa,

NEPEHOC BTOPOTO AOMOJHUTENBHOIO KOJIMYECTBA PEAreHTa AJis CHATHUS 3aLIUThI U3
NEPBOrO PEaKToOpa BO BTOPOH PEAKTOD;

yAajieHue BTOPOro AOMOJHUTEIBHOIO KOJIMYECTBA PEAreHTa AJis CHATUSA 3aLIUThI U3

BTOPOTO PEaKTopa.

13. Crnoco0 o 1. 12, mpudem crnocod mociie yaajieHust BTOPOro AOMOJHUTEIBHOTO
KOJIMYECTBA peareHTa JJisl CHATHUS 3aLIUThl U3 IEPBOr0 PeaKTOpa JOMOJHUTEIBbHO BKJIFOYAET
nobaByieHe MEPBOTO KOJMYECTBA aKTUBUPOBAHHOTO 3(hHpa aMUHOKHUCIIOTHI «Z» B

NIEPBBIN PEAKTOD;

NePEHOC MEePBOrO KOJINYECTBA AKTHBHPOBAHHOTO 3 Hpa AMUHOKHUCIIOTHI «Z» BO BTOPOH

peaxTop;
nobaBlieHHEe BTOPOTO KOJIMYECTBA AKTHBHPOBAHHOTO 3 Upa AMHUHOKHUCIIOTHI «Z» B
NIEPBBIN PEAKTOD;
yIaJIeHHE TePBOro KOJIMYECTBA aKTHBHPOBAHHOTO 3(pHpa AMUHOKHUCIIOTHI «Z» W3

BTOPOT'O PEaKTopa;

NIEPEHOC BTOPOT'O KOJMUECTBA AKTUBUPOBAHHOTO 3(hUpa aMUHOKHUCIIOTHI «Z» U3 IEPBOTO

peakTopa BO BTOPOil peakTop; a TaKKe

yIaJICHEe BTOPOTO KOJMYECTBA aKTUBUPOBAHHOTO 3(hpa aMUHOKHUCIIOTHI «Z» U3 BTOPOTO

peakTopa.

14. Crniocob no 1. 13, JOMONHUTETPHO BKITIOYAKO LU CIENyoIIee:
no0aBJIeHHEe MEPBOTO JOMOTHUTEIFHOTO KOJIMYECTBA PeareHTa JJIsl CHATHUS 3aIUThI B
TPETUll peakTop, MpU4deM AaHHOE NOOaBJIEHHE MPOUCXOIUT TOCIE YAAJICHHS IEPBOTO

AOIMOJIHUTEJIBHOI'O KOJIMYECTBA pC€arc¢HTa AJId CHATHSA 3alllUThl U3 BTOPOTO PEAKTOPA, IIPU 5TOM
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TPETHUI PEAKTOP CONEPKUT HEKOTOPOE KOJIMYECTBO 3aIMIIEHHON N-rpy bl aKTHBUPOBAHHBIN
3(Up aMHHOKUCIIOTHI « X»; a TaK:Ke
no0aBJIeHre BTOPOro JIOMOJHUTEIBHOTO KOJIMYECTBA PEareHTa JIJIsl CHSITHSI 3aIUThI B
TpeTuil peakTop, MpU4deM JaHHOE NOOaBIEHNE TPOUCXOIUT TIOCIIE YAAJIEHHUS BTOPOTO

KOJIMYECTBA p€arcHTa AJist CHATUSA 3alllUThl U3 BTOPOIO pe€aKkTopa.

15. Crioco0 o 1. 14, 1OMONHUTETPHO BKJIFOYAKO LU CIIEyIOLIee:

no0aBJIeHHEe MEPBOrO KOJMYECTBA AKTUBUPOBAHHOTO 3(p1pa aMUHOKHUCIIOTHI «Z» B
TpeTHUil peakTop, rue 3To 700aBIeHUE IPOUCXOAUT TOCIIE YIAIEHH IEPBOrO KOJINIECTBA
AMUHOKHCJIOTHI «Z» U3 BTOPOTO PEAKTOPA; & TAKXKe

no0aBJIeHHe BTOPOro KOJIMYECTBA aKTUBHPOBAHHOTO 3(hHpa aMHHOKHUCIIOTHI «Z» B
TpeTuil peakTop, MpU 3TOM JaHHOE 10OABJIEHNE POUCXOANT MOCIE YIAIEeHUS BTOPOTO

KOJIMYECTBA aKTUBHUPOBAHHOI'O 3(1)1/1pa AMHHOKHCJIOTBI «Z» U3 BTOPOI'o p€akTopa.

16. Crnioco6 mo moOomMy U3 MpeabIay X MyHKTOB, B KOTOPOM CMOJIA JIsl CHHTE3a MEeNTHAO0B

B [IEPBOM U BTOPOM PEAKTOPaX MpeAcTaBisieT coOoi cMobl 3eiidepa nimn Punka.

17. Crnioco6 mo moOomMy U3 MpeabIay X MyHKTOB, B KOTOPOM CMOJIA JIJIsl CHHTE3a MEeNTHAO0B

B IIEPBOM U BTOPOM peaKkTopax mnpencraniser codboii cmonbl Banra wim cmosst CTC.

18.  Cnocob no mo0oMy U3 MPeabIayLIHX MyHKTOB, B KOTOPOM KOJHYECTBO 100aBIISIEMOi

aMUHOKHCJIOTHI X cocTapisieT oT 1,1 mo 1,6 SxBUBaJIEHTOB.

19. Crioco0 CBSI3bIBAHUS aMHHOKHUCIIOTHI « X» € 3aIUIIEHHONW N-rpynmnoi, nprucoequnHeHHOM

K CMOJI€ JIsl NENTUAHOTO CUHTE3a, HAXOAALIENCs B IEPBOM PEAKTOPE U BTOPOM PEAKTOPE,

BKJIFOYAIOIIUI
no0aBlieHHE MEPBOTO KOJMUYECTBA PEareHTa AJIsl CHATHS 3aIUThI B IEPBBIA PEAKTOP;
yAaJeHHe NTePBOro KOJNYECTBA PeareHTa AJsl CHATHUSA 3aIlUThI U3 IEPBOTO PEAKTOpa
nobaBlieHNE MEPBOTO KOJMUYECTBA PEAreHTa JIsl CHATHUS 3aIUThI BO BTOPOH PEaKTOP;
nobaBlieHHEe BTOPOTO KOJIMYECTBA PEAreHTa ISl CHSTHSI 3aIUTHI B IIEPBBII PEAKTOD;
yAaJeHNe NePBOro KOJNYECTBA PeareHTa JJisl CHATHUS 3a1UThI U3 BTOPOrO pPeaKkTopa,
yAaJeHHe BTOPOrO KOJIMYECTBA PEeareHTa AJIsl CHATHS 3alUThl U3 IEPBOrO peakTopa
nobaBlieHHe BTOPOTO KOJIMYECTBA PEAreHTa sl CHATHS 3aIUThI BO BTOPOH PEaKTop;

yAaJeHHe BTOPOTO KOJIMYECTBA PeareHTa AJisi CHATHS 3aLUThl U3 BTOPOTO PEAKTOPA;
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nobaBleHEe MEPBOTO KOJMYECTBA AKTUBUPOBAHHOTO 3(hHpa aMHHOKHUCIIOTHI « X» B
MEPBBIA PEAKTOD,

yIaJIeHNe TIePBOro KOJINYECTBA AKTHBHPOBAHHOTO 3(pUpa AMUHOKHCIIOTHI «X» U3
NEPBOr0 PEaKTopa,;

nobaBieHNEe MEPBOTO KOJMYECTBA AKTUBUPOBAHHOTO 3(hHpa aMHHOKHUCIIOTHI « X» BO
BTOPOH PEAKTOP;

nobaBieHre BTOPOTO KOJINYECTBA AKTHBHPOBAHHOTO 3(pUpa AMHHOKHUCIIOTHI « X» B
MEPBBIA PEAKTOD,

yAaJIeHNe epBOro KOJINYECTBA aKTHBUPOBAHHOTO 3(Hpa aMUHOKHUCIIOTHI «X» U3
BTOPOIO PEaKTopa,

yaJIeHHe BTOPOTO KOJMUYECTBA aKTUBUPOBAHHOTO 3(h1pa aMUHOKHUCIIOTBI «X» U3
NEPBOr0 PEaKTopa,

nobaBieHue BTOPOro KOJINYECTBA AKTHBUPOBAHHOTO 3(hrpa aMHHOKHCIIOTHI « X» BO
BTOPOM PEaKTop; a TaKxKe

ylaJieHHe BTOPOro KOJMUYECTBA AKTHBUPOBAHHOTO 3(Hpa aMUHOKUCIIOTHI « X» U3

BTOPOT'O PeaKTopa.

20. Croco0 o 1. 19, B KOTOPOM aMHHOKHUCIIOTA « X», KOTOPasi CONEPIKUTCS B IEPBOM U

BTOPOM KOJHUYECCTBAX aKTUBUPOBAHHOI'O 3(1)1/1[)3 AMHWHOKHCJIOTHI ((X», caMa UMEECT 3alllUIIIEHHY O

N-rpynmny.

21. Cnoco0 no 1. 18 uim 19, [OMOJHUTENBHO BKIIFOYAFO LM

no0aBJIeHHe MEPBOTO KOJMYECTBA peareHTa JIsl CHSITHSI 3alUThI B TPETHH PEAKTOP,
npUYeM NaHHOe NoOaBJIEHHE MPOUCXOIUT MOCTIE Y AAJICHHUS TIEPBOrO KOJIMYECTBA peareHTa Jis
CHSITHSI 3AIIUTHI U3 BTOPOTO PEAKTOPA, MPHU 3TOM TPETUH PEAKTOP COMEPIKUT HEKOTOPOE
KOJIMYECTBO 3AIMUIIEHHON N-rpymibl, IPUCOSTUHEHHOMN K CMOJIe IIsl MENTUIHOTO CHHTE3a,

yAaJieHue MepBOro KOJMYECTBA PeareHTa JJIsl CHITHSI 3aIUThI U3 TPEThErO PEaKTOpa,;

no0aBJIeHre BTOPOro KOJIMYECTBA PEareHTa JUIsl CHSTHUS 3alUThl B TPETHI PEaKTop,
npUYeM NaHHOe NoOaBJIEHUE MPOUCXOIUT TOCTIE YAAJIEHUSI BTOPOTO KOJIMYECTBA peareHTa JJis
CHSITHISI 3QIIIUTHI M3 BTOPOTO PEAKTOPA,

no0aBJIeHNE TPEThEro KOJMYECTBA PeareHTa JJIsl CHSITHSI 3aIUThI B MIEPBBIA PEaKTOp, MPU
5TOM JJAHHOE TPEThe KOJMYECTBO PeareHTa JJisi CHSITHS 3alIUThI TOOABIISIOT B IEPBBINA PEAKTOP
MOCJIe TOTO, KaK BTOPOE KOJIMYECTBO peareHTa JJisi CHATUS 3aIUThI ObLIO YIAJIEHO U3 TIEPBOTrO

peakTopa; a Takxe
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MEPEHOC TPETHErO KOJINYECTBA PEAreHTa AJIsl CHATHS 3alUThI U3 IEPBOr0 PEAKTOPA BO
BTOPOU PEAKTOP, IPUYEM NAHHBINA IEPEHOC MPOUCXOAUT MOCIIE YAAIECHUs BTOPOrO KOINYECTBA
peareHTa AJist CHATHS 3alUThl U3 BTOPOr0 PEAKTOPA;

MEPEHOC TPETHEro KOJNYECTBA PEAreHTa AJIsl CHITHS 3alUThI U3 BTOPOrO PEaKTOpa B
TPETUH PEaKTOD,

nobaBieHNe MEPBOTO KOJMYECTBA AKTUBUPOBAHHOTO 3(hHpa aMHHOKHUCIIOTHI « X» B
TPeTHii PeakTop, MPHUeM AaHHOE J00aBIeHNEe IPOUCKOAUT MOCIE yAaNeHHUs IEPBOroO
KOJINYECTBA aKTUBUPOBAHHOTO 3(pHpa AMUHOKHCIIOTHI «X» M3 BTOPOTO PEaKTOPa;

yAaJIeHNe epBOro KOJINYECTBA aKTHBUPOBAHHOTO 3(Hpa aMUHOKHUCIIOTHI «X» U3
TPETBHETO PEAKTOPA,;

nobaBieHre BTOPOro KOJINYECTBA AKTHBUPOBAHHOTO 3(pHpa AMHUHOKHUCIIOTHI « X» B
TPETHii peakTop, MPHUUeM AaHHOE 100aBIeHNEe MPOUCKOAUT MOCIE yAaleHHUs IEPBOro
KOJIMYECTBA AKTUBUPOBAHHOTO 3(hHpa AMUHOKHUCIIOTHI « X» U3 TPETErO PEaKTOPa; a TAKXKe

ylaJieHHe BTOPOro KOJMUECTBA aKTUBUPOBAHHOTO 3(Hpa aMUHOKUCIIOTHI « X» U3

TPETHEro PeaxKTopa.

22. Cniocob mo 1. 21, TOMOHUTENBHO BKITFOYAFO LU

no0aBleHHE TPETHErO KOJMYECTBA aKTUBUPOBAHHOTO 3(pHUPa aMHHOKHUCIIOTHI « X» B
MIEPBBIN peakTop, P STOM JaHHOE A00aBJIEHHE MTPOUCXOIUT MOCIIE YIAJEHHsI BTOPOTrO
KOJIMYECTBA AKTUBUPOBAHHOTO 3(hripa aMHUHOKHCIIOTHI « X» U3 TIEPBOTO PEAKTOPA;

MEPEHOC TPETHETO KOJIMYECTBA aKTUBUPOBAHHOTO 3(hHPa AMUHOKHUCIIOTHI « X» BO BTOPOU
peaxkTop, MPUYEeM JaHHBINA MEPEHOC MPOUCXOIUT MOCTIE Y AAIEHUS] BTOPOTO KOJIMYEeCTBA
AKTUBHUPOBAHHOTO 3()Hpa aMUHOKHCIIOTHI « X» U3 BTOPOTO PEAKTOPA,

MEPEHOC TPETHErO KOJIMYECTBA aKTUBUPOBAHHOTO 3(hUPa aMUHOKHUCIIOTHI «X» U3 BTOPOrO
peaxTopa B TPETUH PEaKTop;

yAaJieHue TPEThero KOJIMYECTBAa aKTHBHUPOBAHHOTO 3(hUpa AMUHOKHUCIIOTHI « X» U3
TPETHETO PEAKTOPA,;

no0aBJIeHre MEPBOTO KOJMYECTBA aKTUBUPOBAHHOTO 3(Hpa aMUHOKHUCIIOTHI «X»
00paTHO B MEPBBII peakTop, MpUYEM TaHHOE TOOABIIEHHE MTEPBOTO KOJUYECTBA
AKTUBUPOBAHHOTO B(I)I/Ipa AMUHOKUCIOTHI « X MPOUCXOOUT IMOCJIC Y AAJICHUA TIEPBOTO

KOJINYECTBA aKTUBUPOBAHHOT'O B(I)I/Ipa AMHUHOKHCJIOTBI « X U3 TPETHETO peaKTOpa.

23. Crioco0 cBSI3bIBAHUS aMHHOKHUCIIOTHI « X» € 3aIIUIIEHHONW N-rpynmnoi, nprucoeqnHeHHOM

K CMOJIC Ui ICNTUAHOIO CMHTE34, BK.]'II-OLIaI-OH_II/Iﬁ
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MOJIy4eHHE MEPBOr0 PeakTopa U BTOPOTO PEAKTOPA, MPUYEM KAXKAbIM U3 IEPBOTO
peaKkTopa U BTOPOrO PEakTOpa COAEPKUT HEKOTOPOE KOIMYECTBO N-Ipyimbl CO CHATOU
3aLUTON, TPUCOEANHEHHON K CMOJIE 1JIsl CUHTE3a NENTUIIOB,

nobaBleHNEe MEPBOTO KOJMYECTBA AKTUBUPOBAHHOTO 3(hHpa aMHHOKHUCIIOTHI « X» B
NEPBBIA PEAKTOD,

yaJIeHUe TIePBOro KOJINYECTBA aKTHBHPOBAHHOTO 3(Hpa AMUHOKHCIIOTHI «X» U3
MEPBOr0 PEaKTopa,

nobaBieHNe MEPBOTrO KOJMYECTBA AKTUBUPOBAHHOTO 3(hHpa aMHHOKHUCIIOTHI « X» BO
BTOPOU PEAKTOD,

nobaBieHre BTOPOro KOJINYECTBA AKTHBUPOBAHHOTO 3(pHpa aMHUHOKHUCIIOTHI « X» B
NIEPBBIA PEAKTOD;

yAaJeHHe epBOro KOJINYEeCTBA aKTHBUPOBAHHOTO 3(pHpa AMUHOKHUCIIOTHI «X» U3
BTOPOIO PEaKTopa,

ylaJieHHe BTOPOro KOJMUECTBA aKTUBUPOBAHHOTO 3(Hpa aMUHOKUCIIOTHI « X» U3
NEPBOr0 PEaKTOpa,;

nobaBiieHre BTOPOroO KOJIMYECTBA AKTHBUPOBAHHOTO 3(hrpa aMHHOKHCIIOTHI « X» BO
BTOPOMH PEaKTOp; a TAKKE

yIaJIeHUEe BTOPOrO KOJMUYECTBA AKTUBUPOBAHHOTO 3(hHpa aMUHOKHUCIIOTHI « X» U3

BTOPOTO PeaKTopa.

24. Crioco0 1o 1. 23, TONOJHUTENBHO BKJIFOYAIOIIUI MPOMBIBKY TIEPBOTO PEAKTOpa U

BTOPOT'O PEaKTOpa PACTBOPUTENIEM.

25. Cniocob mo 1. 22 unu 23, 1ONOJHUTEIbHO BKIIFOYAROIIHIA
no0aBJieHre MEPBOTO KOJMYECTBA AKTUBUPOBAHHOTO 3(hrpa aMUHOKHCIIOTHI « X» B
TPETHIA PEaKTop, MPUYEeM JaHHOE A0OaBJICHHE MTPOUCXOIUT MOCIHE YIaJIeHHS TIEPBOTO
KOJIMYECTBA AMUHOKHCIIOTHI « X» M3 BTOPOTO PEAKTOPa, MPHU 3TOM TPETHI PEAKTOP COMEPKUT
KOJIMYECTBO 3aIMUIIEHHOr0 N- rpyTma, MPUCOSTUHEHHAsI K CMOJIe ISl MeNTUIHOTO CUHTE3a,
yAaJieHue MepBOro KOJNYECTBA aKTHBHPOBAHHOTO 3(hHPa AMUHOKHUCIIOTHI « X» U3
TPETHETO PEaKTopa; u

nobaBieHe BTOPOro KOJIMYECTBA AMUHOKHUCIIOTHI «X» B TPETHH PEAKTOP.

26. Cnoco0 1o 1. 25, qOMOoNHUTEILHO BKIFOYAO NI
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no0aBleHNE TPETHEro KOJMYECTBA aMUHOKHUCIIOTHI « X» B TIEPBBIA PEAKTOp, IPUIEM
IAHHOE TPEThE KOJMUECTBO AMHUHOKHUCIIOTHI « X» HOOABISIFOT B MEPBBIN PEAKTOP MOCJE TOTO, KaK
BTOPOE KOJMYECTBO AMHUHOKHUCIIOTHI « X» OBLIO YAAJIEHO U3 EPBOrO PEAKTOPA; a TAKKe
NEPEHOC TPETHErO KOJINYECTBA AaMUHOKHUCIIOTHI «X» U3 MEPBOrO PeakTopa BO BTOPOI
peaxTop, MpU4eM JaHHbBIN EPEeHOC MPOUCXOAUT MOCTE yAaIeHUsI BTOPOrO KOJINYeCTBa

AMUHOKHCIIOTHI «X» U3 BTOPOTO PEakTopa.

27. Cnoco0 o 1. 26, JOMOTHUTEIBHO BKJIFOYAROIIUH

yAaJeHHe BTOPOTO KOJIMYECTBA AMUHOKHUCIIOTHI « X» U3 TPEThErO PEaKTopa,

MEPEHOC TPETHErO KOJUYECTBA AMUHOKUCIIOTHI «X» U3 BTOPOTO PEAKTOpa B TPETUN
peaxTop;

yAaJI€HUE TPEThEro KOJIUYECTBA aMUHOKHCIIOTHI « X» U3 TPETHETrO PEAKTOPA; a TAKKE

nobaBiieHHe MEPBOTr0 KOJMUYECTBA aMUHOKUCIIOTHI « X» 00paTHO B MEPBbII peakTop, Mpu
5TOM MePBOE KOJIMYECTBO AMUHOKHCIIOTHI « X» MOOABJISIIOT OOPAaTHO B MEPBBIN PEAKTOP MOCe
yAAJEeHUs IEPBOTO KOJIMYECTBA PEAreHTa JUJIsl CHATHUS 3aIUThl aMUHOKUCIIOTHI «X» U3 TPETHETO

peaxropa.

28. Crioco® CHSITHS 3aIUThI ¢ 3aIIUIIEHHOW N-Tpy b, MPUCOSTUHEHHON K CMOJIE JJIsI
NENTUAHOTO CUHTE3A, BKJIIO“IaIOH.II/Iﬁ
MOJIyYeHHE MePBOT0 PeakTopa U BTOPOTO PEakTopa, MPUYeM KakKIbIi U3 MePBOro
peakTopa 1 BTOPOro peakTopa COAEPKUT HEKOTOPOE KOJIUYECTBO 3aLUIeHHON N-rpynmsl,
HpHCOeHHHeHHOfI K CMOJIC IJIs1 CUHTE3a NENTUA0B,
noOaBlieHHE MEPBOTO KOJMYECTBA PeareHTa AJIsl CHSATHS 3aIUThI B TIEPBBIA PEAKTOP;
yAajieHue MepBOro KOJNYEeCTBA PeareHTa AJisi CHITHS 3alUThI U3 IEPBOTO peakTopa
nobaBlieHHE MEPBOTO KOJMUYECTBA PEAreHTa JIsl CHATHUS 3aIUThI BO BTOPOH PEaKTOP;
nobaBlieHHE BTOPOTO KOJIMYECTBA PEAreHTa ISl CHSTHSI 3aLUTHI B IEPBBII PEAKTOD;
yAalieHue MepBOro KOJINYeCTBa PeareHTa A CHATHS 3alUThl U3 BTOPOTO PEaKTopa,
yAalieHue BTOPOro KOJMUYECTBa peareHTa JUlsl CHATHS 3allUThl U3 IEPBOTO PEAKTOpa,
nobaBlieHIe BTOPOTO KOJIMYECTBA PEareHTa Il CHITHS 3aLUThI BO BTOPOH PeakTop; a
TaKKe

yAalieHue BTOPOro KOJMUYECTBa peareHTa JUlsl CHATHS 3alllUThl U3 BTOPOTO PeakTopa.

29. Crioco0 1o 1. 28, TONONMHUTENBHO BKJIFOYAIOIIUI MPOMBIBKY NIEPBOTO PEAKTOPa U

BTOPOr'O PEAKTOpa PACTBOPUTEIIEM.
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30. Cnoco0 mo . 28 uin 29, HOMOJHUTENIBHO BKJTFO YA LU

no0aBJIeHHEe MEPBOTO KOJMYECTBA peareHTa ISl CHITHSI 3alUThI B TPETHH PEaKTOp,
npUYeM aHHOe N0OaBJIEHUE MPOUCXOIUT TOCTIE yAAJICHHUS TIEPBOTO KOJIMYECTBA peareHTa s
CHSITHISI 3aIIUTHI 3 BTOPOTO PEAKTOPA, MPHU 3TOM TPETUI PEaAKTOP CONEPIKUT HEKOTOPOE
KOJIMYECTBO 3aIUIIEHHON N-Irpy bl IPUCOSTUHEHHOHN K CMOJIe IIsl MeNTUAHOTO CHHTE3a,

yAaJieHue MepBOro KOJMYECTBA PeareHTa IJisi CHSTHS 3alUThI U3 TPETHErO PEaKkTopa; a
TaKXKe

no0aBJIeHe BTOPOro KOJIMYECTBA PEareHTa JAJIsl CHSTHUS 3aLIUThl B TPETHI PeakTop,
npUYeM aHHOe N00aBJIEHUE MPOUCXOIUT TOCTIE YAAJIEHUSI BTOPOTO KOJIMYECTBA peareHTa JJis

CHSAITHS 3aILUTHI U3 BTOPOTO PEaKkTopa.

31. Cnoco0 o 1. 30, TOMOMHUTEIBHO BKJIFOYAROIIUH

no0aBlieHHE TPETHErO KOJMUECTBA PeareHTa JJIsl CHATHUS 3aIUThI B TIEPBBI PEAKTOP, MPH
STOM JIaHHOE TPEThe KOJMUYECTBO PeareHTa IJisi CHITHS 3aLUThI JOOABJISIOT B MIEPBBIA PEAKTOP
MIOCJIe TOTO, KaK BTOPOE KOJUYECTBO peareHTa JJIsl CHATHSI 3aIUThI ObLIO YIaIEeHO U3 MIEPBOTO
PEAKTOpA; a TAKXKe

MEPEHOC TPETHErO KOJNYECTBA PEAre€HTa JIsl CHATHS 3alUThI U3 IEPBOTO PEAKTOpPa BO
BTOPOM peakTop, MpUYeM JTaHHBIH MePeHOC MPOUCXOAUT MOCIIE YAAJIEHUs BTOPOro KOJIUYEeCTBa

peareHTa AJisl CHATHUS 3aIlUThl U3 BTOPOTO PEeaKkTopa.

32. Cnoco0 mo 1. 31, JOMOMHUTEIBHO BKJIFOYARO LU

yaaJIeHre BTOPOTO KOJIMYECTBA peareHTa AJIsi CHATHS 3alUThl U3 TPEThErO PEAKTOPA,

MEPEHOC TPETHEr0 KOJNIECTBA PEAreHTa ISl CHSITHS 3alUThI K3 BTOPOTO PEakTopa B
TPETUH PEaKTop;

yaaJeHHe TPEThEro KOJIMYECTBA PeareHTa JIsl CHSTHUS 3aIlUThl U3 TPETHETO PEAKTOPaA; a
TaKXke

no0aBJIeHre MEPBOTO KOJMYECTBA peareHTa JUIsl CHSITHSI 3alUThI 0OPaTHO B MEPBBIH
peaxTop, MPHU 3TOM MEPBOE KOJMYECTBO peareHTa JUIsl CHSTHS 3alUThI JOOABIISIFOT OOPaTHO B
MIEPBBIM PEAKTOP MOCIIE YAAJIEHUS MIEPBOrO KOJMYECTBA PEAreHTa ISl CHATHS 3aIUThI U3

TPETHETO PEaKTopa.

33. Cucrema 11st CHATHUSA 3AIIUTHI C 3ALUIIEHHON N-rpy bl TPUCOSIUHEHHON K CMOJIE JJIs
MENTUIHOTO CUHTE3a, BKJIIOYAIOIIAs IEPBbINA PEAKTOP U BTOPOU PEAKTOP, MPUUYEM KaXKAbIi U3
MEPBOr0 PEaKTOpa U BTOPOrO PEAKTOPA COAEPKUT ONPENEIEHHOE KOINYECTBO 3alUIEeHHON N-

IPyMIblL, MPUCOETUHEHHON K CMOJIE AJI MENTHIHOTO CUHTE3A.
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34. Cucrema 7151 IpUCOENMHEHNST aMUHOKHCIIOTHI « X» K He3aluIeHHoH N-rpymnre,
MIPUCOEAMHEHHON K CMOJIE JUIsl CUHTE3a MENTHI0B, BKIIFOYAKOIIAs EPBBIN PEAKTOP U BTOPOM
PEeaxKTop, NPUYEM KaxKAbIi U3 IEPBOr0 PEAKTOpPa U BTOPOIrO PEAKTOPa COAEPKUT HEKOTOPOE

KOJIMYECTBO HpHCOeI[I/IHeHHOfI 3aLLII/IH16HHOI>'I N-prr[l'[bl K CMOJIC IJIA NENTHUAHOIO CUHTE3A.

35. Cucrema 7151 IpUCOENMHEHNSI aMUHOKHCIIOTHI « X» K He3alUIeHHOW N-rpynre,
MIPUCOEIUHEHHOM K CMOJIE€ IJIsl CUHTE3a MEeNTUI0B, BKIIIOYAIOLIasi IEPBBIM PEAKTOP U YCTPOUCTBO
KX-MC, npuuem crcreMa aBTOMAaTUYECKH OTOMPAET CYCIEH3UI0 U3 PEAKTOPa, OTIIETUISET

nenTua OT CMOJIbl U CHUMACT 3alUTy (I)YHKI_II/IOHaJ'IbeIX rpyIIL.

36. Cucrema mo 1. 35, B KOTOpO# 0Opasew OTIPaBJSsIeTCs U3 PEaKTOpa B HavaJie, CepeiuHe

WM KOHIEC peaKNHU.

37. Cucrema o 1. 35, B KOTOpO# 00pasew OTIpPaBISIETCs: U3 PeaKTopa B Havajie, CepeiHe U

KOHIIE PeaKLH.

38. Cucrema 1o 1. 35, B KOTOPOU peakTop MpeAcTaBiIsieT COOOH peakTop MePpHOANIECKOrO
NEUCTBUSL.

39. Cucrema mo 1. 35, B KOTOPOI B CUCTEME He UCToNb3yeTcst kputepuil Katizepa.

40. Cucrema o 1. 35, mpuuem cuctema Takxe pa30aBisieT pacTBOP OTLICTIICHHOTO MENTHIA

B pasbaBuTese It KUIKOCTHON XpoMarorpaduu, TpaHCIIOPTHPYET PACTBOP B HHXKEKTOPHBIIH
KOHTYP JJIS JKUAKOCTHON XpoMaTorpaduu U CMbIBaeT oTpabOTaHHBIE TPAHYJIbI CMOJIBI U3

peaxTopa JJIst OTLIETIIEHUSI B OTXOBL.

41. Cucrema no 1. 40, B KOTOPOH B MHKEKTOPHOM KOHTYp€ PacTBOpa ISl KUAKOCTHOMN

Xpomarorpaduu OTCYTCTBYIOT My3bIPbKH rasa.
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