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Kupui
(UWivuii Mabpy3a IIAKIUAATH JOKTOPJIMK JUCCEPTALMACH AHHOTALIUSICH)

JAuccepranms MaB3yCHHUHI Aoj3apO0jauru Ba 3apypatu. JyHéna unuiad
YuKapuiIa€Tran Ba TUOOMET aManuéTuaa KYJUIaHWJIAETraH JOpU BOCHTAJIAPUHUHT
40% na" OPTUFUHU YCUMIIMK XOM alIECUJAH OJIMHAJWIAaH JOPH BOCUTAIAPU TAIIKHII
Kunaau. Tabuuii OupukMaliap acocuja sipaTuiaéTrad JOpU BOCUTATAPUHUHT acOCUM
KUCMH YCUMIIMKIAH a)XpaTHO oJIMHraH Ouoioruk ¢aosn Mojjajiap—ajikaaiouaiap,
daBanouanap, SKAUCTEPOUIIIAP, OKCHILIAP, TIIUKO3UIap, dhup Moinapu, I0KOpU
MOJIEKYJIaJli ~ yrjieBoJylap Ba OomIKajap acocuja HOUIad YUKApUIMOKIA.
dapmareBTUKa caHOaTH/1a YCUMIIMK XOM alll€cuaH OJMHAETTaH aJlKaJIoua TapKuoIu
JOpH  BOCHUTAJApU TabCUp KWIYBYM MOJJAJApPUHUHT (UMK Ba KUMEBUMH
XyCyCHSITIapura MOHAHJ SpaTWIraH TEXHOJIOTHAJIAP acoCHAa HWIUIA0d YHMKAPHUII
amaira omMpu0d KeaIuHMOKaa. by xomar cyOcraHums —MILad  YMKapHII
KOpXOHajapuga Oup KaTop HOKYJIAIIMKIApDHU KEITHPUO 4YHMKapaaH, SbHH
(dapmalieBTUKa 3aBoJUIapUiard  MabiayMmM Oup cyOcTaHUus Y4uyH HIUTaéTraH
TEXHOJIOTUK TH3UMHUHI OOILIKA CYOCTaHIMSHU OJIMIITa MOC TYIIMACIWTH WUl
JaBOMUJA MablyM BakT TYyXTa0 Typumura oiud kenaau. Xycycad, Uumkent Kumeé-
dapmalneBTMKa 3aBojauAa THAyluH cyOcTaHUuscHMHM #wnura 3—4 o#, IUTU3UH
cyOcTaHIMsACHHU 3ca Wuimra 5—6 oil moOaiiHuna, Tomkent Kumé-dapmaneBTrka
3aBOJMJA TaJaHTAMUH THUAPOOPOMUIM  CYOCTAHIMSICUHU  CYIOKIMK—CYIOKJIHUK
TEXHOIIOTHACH acocua imura 3—4 oif, YCHMIIHK Mojianapi KUMECH MHCTHTYTH/A
J€30KCUTIETaHNH THIPOXJIOPUIU CYOCTaHIIMSICUHU CYIOKJIUK—CYIOKIUK TEXHOJIOTUICH
ycynuaa iuiaura 5—6 ol gaBoMuja WIUIA0 YMKAPWITAaH, KOJTraH BaKT MoOaitHuIa
TEXHOJIOTHK THU3UM TYXTalb TypraH. TaOuuiiku, Oy X0iaT TEXHOJOTUK TU3UMIIAPHUHT
camapaJopauruHu Tymupub robopaau. TyxTad Typran gaBpJa TEXHOJIOTHK TH3UM/A
Oomka OMp MaxcynoT WMIUIad YyuKapwiaguran Oyica, *KUXO3JapHUHT (oimanu ui
Ooupnuru opraau. ByHUHT y4yH MaBXyn €KH spaTWIaéTraH sHTU JOPU BOCHTAJIap
cyOCTaHUMSJIADUHUHT OUp HEYTACHMHM SITOHA TEXHOJOTMK TH3UMIa OJMO KEeIIl
JIO3UM.

Mamanakatumusaa ¢papmManeBTUKa CaHOATHIA SUMJIUIIN JIO3UM OYIraH MyXHUM
MyamMMoJiapAiaH OuMpH MaXaUIMi XoM aménapjaH OJIMHAIUIaH Ba CaMapajopiuru
KUXATUJAH HMMIOPT MAaXCyJOTJapAaH KOJIMIIMAWAWIaH SIHTM JOpU BacUTaJapuHU
SApaTUIll, yJapHU TUOOMET amanuéTura >KOpUH KWIUII XxXucoOmaHaau. YyHKu
PecniyOnukamusna ¢apmarieBTUKa CaHOATH KaTTa IOTYKJapra 3pUINTAHIATH OuiaH
Oup Karopja Xajau XaM Tai€p JopH IIAaK/UIApUHU MILIa0 YUKapyBUM KOpXOHAJap,
acocaH, UMIOPT OpKalIM KesaéTraH cyOcTaHUus Ba EpaaMyH SIpUM MaxcCyJoTjap
XucoOura UIUIaMoKIa.

IOxopuna kenTupuiaran MmyaMmMMmoiapAaH KYpUHHO TypuOIWKH, 3aMOHaBUI
(apmarieBTHKa caHOATH/Ia YCUMITUK XOM aléCHIaH alKaJIONAap acoCHIa SHTH I0pU
BOCHTAJAPUHU HWIUIA0 YMKHIL, YyJIAPHUHT CyOCTaHIMSUIApUHH HIIIa0 YUKAPHIL
TEXHOJIOTHSIJIADUHU  SIpaTUIl, MAaBXyJl TEXHOJOTHSUIAPHM TaKOMWUIAIITHPHUILN Ba
MabIyM OUp TypyX MaxcCyJOTJapHU UIUIA0 YUKApUII TEXHOJOTHUSIIapUHU
yMyMJIAIITUPUII J1013ap0 Basudanapaan Oupuaup.

V36ekucron Pecrny6nukacu Basupmap Maxkamacuauar 1996 fmn 14
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aprycraaru 283—con «Y30ekucton Pecny6nmkacupa THOOMET Ba (papMaleBTHKA
CaHOATMHU PHUBOXJIAHTUPHUIIHU JaBiIaT TOMOHMJAH KYyJlad — KyBBarjall 4opa
TagOUpIapu» TYFpUCHArn Ba Y30ekuctoH Pecrny6mmkacu Ilpesupentuauar 2007
un 19 wos6paaru I[IK-731-con «2011 #unrauya Oynran maBpaa dapmaiieBTHUKA
TapMOFHU KOPXOHAJIAPUHU MOJIEPHU3AIMS KWIHII, TEXHUKABUM Ba TEXHOJOTMK KailTa
KUXO3JIall JacTypH, ...» TYFPUCHAArd KapopiapuaaH Keiaud YMKuO, MasKyp
JUCCepTalns TAAKUKOTH YCUMITUK XOM atécuaad Ouoaoruk (aos cyOcTaHIUsIapHU
aXKpaTuO OJUII TEXHOJOTHSUIADUHU HILIA0 YUKKAH XOoJja peciyOirKaMu3aa
(dapmalieBTUKa COXaCUHU PUBOKJIAHTUPHUILTA KapaTUIITaH.

TaaknKoTHUHT pecny0auka ¢GaH Ba TEXHOJOIUSUIAPDH PUBOKIAHUIIUHUHT
acocuil yCcTyBOp iyHaquumuiapura Ooramkiauru. /ucceprauus uiu V36exucTon
PecniyOnukacu  caHOATMHM ~ PUBOXJIAHTHPUIIHUHT  YCTYBOp  WYHAIHIILIAPH
TyFpucunary Y3oekucton Pecry6mukacu Ipesunentunnar 15.12.2010 iium NeITIT-
1442 connm xapopura kupran « GMP tanabnapura xaBo0 Oepaauran YCUMIIMK XOM
aménapuad OpUTMHAN JOpPU BOCUTajapu CcyOCTaHUUMsJIApU Ba HHUXOATAA 3apyp
OyJraH reHepuK JOpU BOCUTANIApU CYOCTAHIMSIIAPUHU SPATHUII, UILIA0 YUKHII Ba
unuiad yukapuin yuyH akaja. C.}O.KOnycoB Homuaaru Veumnux MOJaIapu KUMECH
UHCTUTYTH  Taxpuba  HIUIA0-uMKApUIT  KOPXOHACHMHU  MOJIEpHHU3AIMsS  Ba
PEKOHCTPYKIUS KWIMIID» Xamaa (aH Ba TEXHOJOTHsUIAD TApaKKUETUHUHT YCTYBOD
nynanunuiapura moc xoiga UTJ-11 «Maxammii, Tabunii Ba CHHTETHK XOM amémap
acocusia SIHTU JIOpU BOCHUTAJIAPU TEXHOJOTHSJIAPUHU MIUIA0 YHKUID) JacTypH
acocuia Obakapuiras.

Auccepranusa maB3ycu Oyinm4a XOPWKMH WIMHI—TAAKUKOTJIAP HIAPXU.
Veummuk XoM amécuaaH ankalou Cakiarad JOpPH BOCHTAIAPMHH SPATHIN OHIIaH
OOFNHMK OYNTaH Ha3apwil Ba aMalnii M3JAHMILIAD — AIKAJIOUJJIAPHU YCUMIIMK XOM
amécual aXXpaTuo OJIUILL, YIapHU KUMEBUN TAIKUK KWW, OJIMHTAH MOJIIaJJapHUHT
(dapMaKoIOTUK Ba TOKCHUKOJOTHUK XYCYCHSITIAPUHU YPTaHWII, OHUOJIOTHK (haoymru
IoKopu Oynran Mojmamap acocuaa ¢apmarieBTHKa Ba THOOMET coxacuaaru
Tanabjapra MOC paBUIlFa SHCU JOPU BOCUTAJApUHU SIpATUIL, yJapHu cudar Ba
MUKIOPUM TaxXJIUJ KWIMII Xamja WIiad 4YUKApUIll TEXHOJOTUSUIAPUHM SPATHUII
yctuaa [lumonuit Kaponumna Ba Operon pasmatr ynuepcutetn (AKII), THN
Shanghai dapmaneBruka komnanusicu (Kanana), [llapkuii [IbeMOHT yHHBepCUTETH
(Uramus), «KRKA»  dapmanetuka kommanusicu  (CnoBenusi), «Ckombe
ankanouapu» Komnanuscu (Makenonusi), Apnana yHuBepcutetd (Typkus),
CuniBsH ¢u3nkKa Ba KUME TEXHUKA YHUBEPCUTETH, AHBaHABUNU XUTOW THOOHETH
yHUuBepcuTeTH, Makao yHuBepcutetu (Xutoil), Ocaka yHuBepcuteTu (Smnonus) Ba
OoIIKatap TOMOHH/IAaH WIMHKN M3JIAHUIILIAP U3UMIT 0JIHO OOPHIIMOK/IA.

Ankanmonanap acocuga Oup KaTop WIMHM MapKasjiap Ba KOMIAHHUSUIAp JOPHU
BOCUTAJIADMHU fApATHUILJAa MYXUM HaTWxKajmapra spuiiraniap. KyHFop mapnucu
YCUMJIUTUAH OJIMHTAaH aKOHUTHH aJIKaJIOUJIM acoCHjla aMoJulallira Kapiid Ba TaHa
xapopaTtuHu nacautupyBuu romeonatuk «Apmyoun» («MEDICE Arzneimittel Potter
GmbH», T'epmanus) Ba «Caugpa» («Papmuentp BUJIAP» Enuk axumusgopiuk
xKamusATu, Poccust), KOJeuH aJIkalouu acocujia OFpuK KonaupyBun «Kogenmukcry,
«Cenan—Mpy», «Cenganrun HEO» («Rusan Pharmay, «Sopharmay, «Balkanpharmay,
bonrapust), «Komapun» («®apmcrangapr», Poccus), «Comnmaneun» («Boots
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Healthcare International», bytok bputanus), arponun ankamouau acocuaa crasmra
kapmu  «Bromatropiny  («Sopharmay», bonrapus), OemramoHHa — YCUMIIUTH
aJKaJIOUJIapy acoCHa THHWIAHTUPYBUHM Ba cra3mra Kapiu «Colutany, «Bellaspony
(«Galena», «Lechivay, UYexwus), «Tremoforat» («Klein», ['epmanus), nanaBepux
anKamouau acocujga KoH Oocumura kapmu «lIlamazom» («Menucop6», Poccus),
O0epOepuH ankaouau acocuaa mMukpoOmapra xapmu «Sedacollyre» («The Cooper
Companies», AKIIl), nanmakOHUTHH aJKAJIOUAM acCOCHAA OFPHUK KOJIUPYBUU
Bocutanapunu («BOC Sdances», AKII, «Chemos GmbH», I'epmanus, «Haihang
Industry», XuToit), muiIoKapnuH ajJkaJouaud acocuja amaeprusra kapimu «Piladreny
(«Alcon Pharma GmbH», ['epmanwus), aliManuH alKaJOWIU acOCHIA ApPUTMHUSITA
kapmu  «Gilyrytma» («Carinopharm GmbH», ['epmanwusi), 33epun ankamouau
acocusia aHTUXOJIUHACTepa3 xycycuariu «Anticholiumy» («DR Franz Konler Chemic
GmbH», TI'epmanus), TrTamaHTaMWH aQJKaJOWIA aCOCHJAa HWHCYJBT  Kacalld
acopatiapura Kapmu «Nivolina» («Sopharmay, bonrapusi), TuapacTUH amKaJIOUaIH
acocujia KOH Tapkubuaa kanuit monnacuan kynantupyBuu «Kollyr («Camillo Corvi
Farmaciay, Utanus), mopdun ankanouam acocuaa oFpuk KoaupyBuu «Duramorphy
(«West Ward pharmaceuticals»y, AKII), no0GenuH Ba HUKOTUH aJKaJOUJjIapH
acocuga uyekuinra kapmu «Lobatox», «Nicoderm» («GlaxoSmithKline», Byroxk
bpuranus, «Alza Corporation», AKII) nopu BocuTanapuHUHT THOOHET amanuérura
MyBahHaKUATIN )KOPUHN ITHIITAHINIY JUKKATTa Ca30BOPIUP.

Xankapo MIMUN HamIpiap/a bJIOH KWIMHTAH TaIKUKOTIapAa JOpU BOCUTACH
cudaruaa ankajgowaIap acocuaa spaTWiaraH Ba THOOWMET amManméTuaa KYLTaHUO
KenuHaETran xap Oup JOopuM BOCHUTACH CYOCTAHIMSCH YYyH Yy3ura Xoc umuiabd
YUKAPUIl TEXHOJIOTHSICHHU spaTUIIra OaFWIIUIaHTaH WIUIAPHUHT 3apypJiaurd Ba
non3aponurura bTu00p Kapatuirad. Jlopu BOCUTAIAPUHUHT YMyMJIAIITHPUIITAH Ba
UKTHCOAWN camapaaop TEXHOJOTHSUIADUHU WNUIA0 YHKUII XaMJa MAaBXKy]l
TEXHOJIOTUK  THU3UMJIAPHU  TAKOMWUIAIMNITHUPHIN  €TaKYd  WIMHA-TAJKUKOT
MapKa3JIapUHUHT TUKKAT MapKa3uaa TypuOIu.

MyaMMOHMHI VpPraHwJranjauk papaxacu. @Opanuys Qapmauestu Jlepon
KYKHOp IMIMpacuaaH OWpUHYM MapTa ajkaiouiap apanammacuHu (1803), nemuc
omumu CepTropaep 3ca MopduH ankanouguHu (1806) axparu® osraH, yHUHT
TapKkuOuga a30T aToOMU OOPJIIMIMHU XaMmJla YHUHI acOCUi OMOJIOTHMK XOCCaJapyHH
(YHKY KelITUpUI, OFpUK KOJAUPHUII Ba Oolikanap) anukiarad. Kelinnuanuk ¢panirys
kumérapnapu [lenpthe Ba KaBeHTy umnmnbOyxa YCUMIUTH YpyFUIaH CTPUXHUH Ba
Opyumun (1818), XxuH pgapaxTd TYCTIOFWIAaH XWHUH Ba 1uHXOHMH (1820)
ATKAJIOUJIAPUHNA QXKPAaTUO OJUIITaH. XWUHUH aJKaJOWJIVMHUHT MYTIAK TY3WIHIIHHA
AHUKJIATAaHJIMKJIApYU y4yH aMepukaiuk kumérap onumiuap BynBopa Ba [lepunr
HobGens mykodortura cazoBop Oymumran (1944). Pyc xumérap omumu A.A.
Bockpecenckuit Oupunun OYaub Kakao JOHIApUAAH TEOOPOMHH alKaJOUIUHU
axpatnd ommb, KUMEBUU CTPYKTypacd Ba (GU3HK-KUMEBUN XYyCYCUSATIAPUHH
aHUKJIaraH.

Ankamonaiiap KUMECH Ba UIUIA0 YHKAPHUII TEXHOJIOTHICH PUBOKIIAHUIINIA YET
an onmuminapu Emeritus Geoffrey A. Cordell, Robert Francis Raffauf, Tadhg P.
Begley (AKII), Micheal Wink (I'epmanust), Margaret F. Roberts (Anraus), Shinji
Funayama (SImonms), Gui-Qiu Han, Ya-Yan Chen, Jin-Jiun Lu (Xwuroit), D.S.
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Bhakuni (Xunmucton), Peter R. Cheeke (Kamaga), Tadeusz Aniszewski
(Ounnangus) Ba A.M. bytinepos, A.H. llanckuii, A.E. Ynun6abun, A.Il. Opexos,
I'.Il. MensmukoB, P.A. KonoBanoa, H.A. [Ipeoopaxxenckuii, H.A. N3maiinos, B.A.
briko, M.C. OnycoB, C.A. MunuHa kabu pyc KuMErap OJMMIAPUHUHT XHCCACU
KarTa.

Axkagemuk C.}O. IOnycon V36ekucronna OupuHYMIapJaH OViIuoO ankaaoui-
JapHU TaAKUK KWinil Oyiuda wimui uznanunuiapau 6omuiad, O.C. Cogukos, C.H.
Uckanaepos, M.C. FOnycos, I'.Il. Cuaskun, I1.X. FOnnames, X.A. Acnaunos, P.I11.
[MTakupos, C.®d. Apumnopa, A.A. MO6parumMoB kabu xamkacOiapu Ba IIOTUPJJIapH
OWJIaH XaMKOPJWK/Ia pecIyONMKaMu3 XyIyAuaa ycaauraH ro3fad YCUMIIMKIapaaH
MUHTJIA0 ajKaJouJjIap aXpaTuO OJraH Ba YyJIAPHUHT KUMEBHUHM TY3WIHMILIAPUHH
aHUKJIaraH. AJTKAJOWIJIADHUHT aHTUAPUTMUK, OPOHXOJIUTHUK, KUTAPHU XUMOSIIOBYH,
SUUTUFJIAHUII, BUpyClapra Kapmu Ba Oomika XycycusiTiapuHu Yypranumaa M.B.
Cynranos, @.C. Cappugaunos, H.T. Tynaranos, X.A. Anue, ®@.H. Jl>xaxanrupos
Kalu oJIuMJIap Y3 XUCCACUHU KYIITaH.

Aunkanougiap acocuaa JI0pHU BOCHUTAJIApUHU 150008 210 YUKApUII
TEXHOJIOTMsIapuHu spartuil uuuiapu ['epmanusa, @pannus, byrok bpurtannsa, AKII,
Xurtoir kabu maBnatiapaa OoluiaHraH. AJKaJOUJIAPHU CaHOAT MUKECHIA MIILIA0
yukapum XIX acp oxupnapuma Poccus paBiatuaa xaM uynra Kyuwirad. Mocksa
maxpyja ajdkajiouJIapHU MILUIA0 YMKapyBuM 3aBoJi ouwirad. Keitmnuanuk Mocksa
KUME-(papMalieBTUKa WIMHA-TEKIIMPUIIT UHCTUTYTH, XapbkoB Kumé-papmaiieBTuka
UHCTUTYTH, ByTyHUTTH(DOK TOpUBOp Ba apoOMaTHK YCUMIIMKIAP WIMUNA-TEKIIAPHUII
MHCTUTYTH TAUIKHI KWIHHTAH. YCHMIMK XOM améCHIaH, Uy >KyMIajaH,
NKaJIoOUjIap acocuja JOpW BOCUTAlapu CyOCTaHIUSJIAPUHHM HILIIA0 YHMKAPYBUU
Yumkent, barymck, TomkeHT kumé-papmaiieBTHKa 3aBOATIAPH HIITA TYITHPHUITAH.

Veummnk mommanapu KUMECH HHCTHTYTH (DapMakolIorus Ba TOKCHKOJIOTHS
OYTUMUHUHT OUp TYpyX OJMMIIApM TOMOHHUJAH AMCCEpTalUsra KUpPraH Ba umuiabd
YUKAPUIIl TEXHOJOTHSUIAPU SPATUITAH ATKAIOUJIADHUHT OHMOJOTHK (haoJTUKIIAPH
aHUKJIaHTaH.

Auccepraumss MaB3yCHHMHI JHCCepTAalMs OaKapwiaéTraH WJIMHMA—
TAAKUKOT MYACCACACMHMHI WIMHH—TAAKMKOT HILIAPU OWIaH OOFJIHMKJIUIH.
Hucceprauust umun 2.29 «buoopranvk kumé», «CHHTETUK Ba YCHUMIHMK XOM
amécuiad OJIMHAAUTraH OMOJIOTHK (Haoa MOJTATAPHUHT UIIUTA0 YUKAPUII TEXHOJIOTHK
)Kapa€HJIapUHUHT KOHYHMSTJIApUHU Ypranuin» (JlaBimaT pyiixaTura ojuil pakamu
Ne0197000561) (1971-1991 iiit.); V3P-JIUTA-10 «CunTeTHK nyn Owmiman Ba
YCUMJIMK XOM all€cu acoCHjia OJIMHAJAWTaH SHTU JOPU BOCUTAJIAPUHU SIpaTUII Ba
YIApHUHT WKTHCOAUN caMapajop WIuiad YMKApHIl TEXHOJIOTHSUIAPUHU HIILIA0
apkun (1994—-1996 itit.); Y3P—JIUT/I-15 «Akcaput™muH, GIaHOPUH Ba anTei KypyK
OKCTPAKTH JIOPU BOCUTAJIAPUHU SIPATHII Ba THOOMETTa TATOWK STHIN yIyH TaHEpIiaim
(20032005 iiii.); Y3P-IUT/. T'panr NeA—10-131 «Dxcmoprra ifyHanTHpUIraH
UKKW SIHTM aHTHAPUTMHUK XycCycusitra 3ra Oynran N-Je3aleTWIaniakoOHUTHUH Ba
HEOAJUIAMIMHUH JIOPU BOCUTAIIAPUHM SIPATHUII Ba TUOOUET amanuérura TaTOMK ITHUII
(20062008 itit.); V3P-UJI. TI'panr NeHJIdP-8 «DKcmoprra ifyHanTHpUIraH
rajjaHTaMUH TUAPOOPOMUIU JOPU BOCHUTACH CYOCTAHLMSICUHU HILIA0 YHUKAPUIITHU
SIHTM CaHOAT TEXHOJIOTHSICMHU Y3JAIITHUPHUIN Ba 5 KI MpenapaTHu UILIad YMKapUIID
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(20072008 iiit); V3P-MJI. T'paar Ne®A-M3-T10 «AHTHAPUTMHK XYCYCHATIH
QJUTAIIMHUH JIOPY BOCUTAcH CyOCTaHLMSCHHM SIHTM, WKTUCOAMM camapaaop Ba
AKOJIOTMK TO3a MILIA0 YMKAPUII TEXHOJIOTHSICMHU SIpaTHUILI Ba MILUIA0 4YMKapuilra
Tat6uk stHI (2011-2012 itit.); Y3P-MJI. Tpant Nell—2012-33 «HOpak KOH-TOMHp
KacaJUTMKJIApUHM JaBoJialla KyJUIAaHWIAJUTIaH MaxaJlJIuid OpUTHHAIl UMIIOPT YPHUHU
00CyBUM TMpenapartjapHUHT IUIEHOTPOIl XYCYCHUSTIAPUHU HKCIEPUMEHTATI-KIMHUK
nuptab umknmny (2012-2013 iiit); V3P-MJI. Ipaar Ne6-®A-0-11621 «Suru
UMIIOPT YpHUHU OOCYBYM AHTHAPUTMHUK TabCUpra 3ra OYIraH akCapuTMHUH Ba
AHTUAPUTMHH JIOPU BOCHUTAJIapUHU TUOOMET amanuérura tatouk >tummn (2013-2014
Wii.) kabu WIMUN-TEXHUMK Ba WHHOBAIIMOH JacTypiap pexalapu JIoupacuaa
Oaxkapuiras.

TaaKUKOTHUHI MaKCcaaM TYpJiIu acOCIMK KydHWra sra OYyJraH ajkaioujjap
(IuTeprieH, W30XWHOJWH, WHJOJ, MHUPPOIU3UANH Ba CTEpOuA cuUH(pIapura ouf),
acocujia JOpH BOCHUTaJapy Xamjaa OMOpEaKTUBIAPUHUHT CyOCTaHIMSUIApUHH HIILIa0
YUKAPUIIHUHT YMYMJIAIITUPUITAH TEXHOJOTUSUIAPUHU SIPATHILL.

Makcaara SpUIlInII YYyH KyHUAard TAAKAKOT Basudajaapu KyUUIIu:

JTUTEPIICH, W30XUHOJIMH, HWHIOJ, NHUPPOJIM3UAMH Ba CTEpOM]A CHUHIIapura
MaHcy0 OYynran 11 ankanounHuHr acocnuk Kyuunu (pHg,,) Ypranu® uukumi;

CyB—CIIUPT 3PUTMACUHUHI Xap XWJ KOHUEHTpaUMsUIApUIA aATKAJIOUJIAPHUHT
SPYBYAHJIUTVHU YPraHUIIL

MPOTOINHH TUApoXJIopunu Fumaria vaillantii — motapa YyCUMIUTUIAAH, JTUKOPUH
ruapoxiopunu  Ungernia  Sewertzovii—CeBeplioB ~ OMOHKOpacu  YCUMIIUTHU
OapriapunaH, amlanuHuH Aconitum leucostomum — mapnu YCUMIMTH €p YCTKU
KUCMH, WIIW3W Ba WIAU3NOSUIApUlaH xamaa Aconitum septentrionalle — mmmon
Napnyucy YCUMIIUTH WIAN3W Ba WIIU3NOSIIAPUAAH, aKjie3uH Aconitum leucostomum —
napny YCUMJIMITH €p YCTKM KUCMUJIAH, aKCapuUTMHH Aconitum septentrionalle —
MIMMOJI TNapHUCH YCUMIIUTH WIJW3M Ba WIAM3NOSUIAPUIAH, AHTHAPUTMHH —
QTANMHUH JOPM BOCHTACH CYOCTaHIMSCHMHHM WIUIA0 YHMKAPUIIl YWKWUHIUCHAAH,
raJlantaMuH rugpodbpomuu Ungernia Victoris — BUKTOp OMOHKOpacH YCHUMIIUTH
OaprinapuzaH JOpuM BocUTaapu cyOctaHiusinapu, renuorpud Heliotropium
dasycarpium — ¥FuuMoia KyKMapa3u YCUMIIUTY €p YCTKM KUCMHJIaH, OMKYKyJIuH Ba d-
B-runpactun Corydalis pseudoadunca — 6ypmakopa YCUMIIMTH €p YCTKH KUCMHJIAH,
AKOHWUTHH Aconitum soongaricum — JXyHFyp MapIKuCcH WIAN3MEBACUIaH, UMIIEPUAINH
Petillium eduardii — XonMOH WCHUpPFaryJim VYCUMIWTH €p YCTKM KUCMHUJAH
OMOpEaKTUBIAPUHUHT acOCH OViraH ajkaJOMAJapHU CYB—CIHPT Ba KHCIOTajap
spuUTMaNIapu EpaMua SKCTPAKIUS KUJIUII yCYIu OUlaH CaHOAT TE€XHOJIOTUSIIApUHH
MILIA0 YMKHIIL,

aJJTAalIMHUH JIOPU BOCUTACH CYOCTAHUMSICHHUHI MKTHCOAMM camapaaop Ba
HKOJIOTHK XaB(hcu3 Uiutad YMKApUII TEXHOJIOTUACHHU SIPATHUIL,

YCUMIIMK XOM AaII€CUHU DJKCTPAKLIMs KWIHII >Kapa€HWMHU bOKC-YUIbCOHHUHT
TaXpuOaTapHu MaTeMaTHK PEeKATAIITUPHIL YCYJIH EpaMuia ONTUMAIIAIITAPHIILL

TO3aJIJAaHMAaraH »JKCTPaKTIap, TEXHUK MAaxCyJIOT OJMII, YJApHH TO3ajall
xKapa€Hilapy ONTUMAJ MIAPOUTIIAPUHN UIUTA0 YUKULI;

00CKMUMa-00CKMY MIILIA0 YMKApUIL >Kapa€HJIapUHU HA30paT KWIMLI YCYJIHHH,
xoM amé, cyOcTtaHuMs Ba Tau€p aopu IaKlapura  MebEPUU-TEXHUK
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XYXOKATIIApHU U0 YUKHIIL

WHCTUTYT TaXpuOa UNUIa0 YUKApUII KOPXOHACH Oa3acuja YCUMIIMK XOM
amécuial CyB—CHHUPT HpUTMAcH €EpAamMuia SKCTPAKIUS KWIUII YCyJlu OuiaH
aJKaJIoOUJIapHU UITa0 YUKAPYBYM CAHOAT KYPUIMACUHU SIPATHILL

SpaTUITraH T0pU BOCUTAIAPU XaMa OMOpEeaKTUBIAp CyOCTaHIUsIapU MEbEPUIA-
TEXHUK XYXOKATJIapMHU Ba caHOAT HIUIA0 YMKApUII periiaMeHTIApUHU HIIIa0
YUKHII XaMJla CAaHOAT MUKECH 1A UIILIa0 YUKAPWINIIUHKA HYJTra KYHHUIIL.

TaakukoTHUHr o00BbekTH — MmoTapa, CeBepuoB OMOHKOpacH, Bukrtop
OMOHKOpacH, Mapiy, IMMMOJ MaplucH, FUUMOJia Kykmapasu, Oypmakopa, *KyHFYp
Napnucy, KAaMUIICUMOH CaBaFu4, XOJIMOH UCHUPFaryju YCUMIIMKIApHU Ba aJUTAIMHUH
JIOpY BOCUTACUHU UIIIA0 YMKAPUII YUKUH]IACH.

TagKMKOTHUHI TpPeAMeTH — AUTEPIEH, U30XUHOJIUH, UHJO0J, MUPPOTU3UIUH
Ba CTEPOU] TY3WIHMILNJATH AJIKAIOUAJIAp.

TaakukoTHuHr ycyanapu. MimnHu Oaxapuin >kapaéHuia TEXHOJOTUK (KATTHK
KUCM—CYIOKJIUK, CYIOKITUK—CYIOKIUK TU3UMIIapUAaru SKCTPaKIUs, YYKTUPUI, KailTa
KpUCTaJJIalll, KypUTULI Kapa€Hiapu, XpoMmarorpa@uk Oyiaui, yabTpaduiabTparus),
busuk-kuméuit (Yb-, UK-, SIMP- cnekrpockomnusi) Ba aHAIUTUK (FOMKa KaTJIaMJIH
xpoMmarorpadus, CyBCH3 THUTpJall, CHEKTPOPOTOMETPUK, (HOTOKOJIOPUMETPUK,
IOKOpHY caMapalld CYIOKJIMK XpomaTorpadusi) ycyuiapu KYUTaHUIIH.

TaaKUKOTHUHT WIMMI SHIWINTH Kyiuaaruiapiad noopar:

OMpUHYN MapTa JUTEPICH, W30XUHOJIMH, WHJOJ, MUPPOIMU3UANH Ba CTEPOU]
cun(napura ous 11 Ta yCMMIUK alKaJIOUUIApUHU UITA0 YuKapuIaara kyn ¢azanm
xapaHinapHu ypranumiga GonJaaHnIl YU4yH yJIapHUHT aCOCIUK Ky4dH (TeIHOTPHUH
pHs.,=7,3; d-B-runpactun pHg,=2,2; Ouxkykynun pHg,=3,2; mukopud pHg,=7,5;
umnepuanua pHg,=4,8; nporonun pHg,, =3,6; nanmnakonutud pHg, =3,4; 1OHAKCHH
pHs»=6,2; ranmantamun pHg,=5,8; N-nesauerwmnanmakonutud  pHg, =3,7;
akoHuTHH pHg, =3,6) aHUKIIAHTaH;

WK 0op Ty3 xonaruzaa Oapua 11 Ta ankanous, yJapHUHT aCOCIUK Ky4H Xap XUl
OYIuIIMAaH KaThU Ha3ap, COUPTHUHT 75—85% nu spuTMacuaa sxiu 3pum Ba 55%
AU SpUTMaZa SPYBUAHJUTH SHI IOKOPH OHKAHJIWIU TONWITaH Ba YOy OMUI
ATKAJOWJIApHU ~ UIIA0  YMKAPUIMIHUHT  YMYyMJAIITHPWITAH  TEXHOJIOTHSACH
SpATUWIMILIATA acOC OYIIUIIY UCOOTIaHTaH;

Taxpubanapia KUMEBUN TY3WIWIIMAAH KaThU Hazap, KyJa KaM MHKIOpAa
OOIIKA HKCTPAaKTUB MOJJAjIap CaKJIOBYM alKAJOWJIAPHU IOKOPH YHYM OuIaH
YyecuMIMK XoM amécunan 75—-85% nu cnupt spuTMacu €paamuia CeNeKTUB aKpaTuo
OJIMIII SIXIIIY HATHXanap OCpUIlv UIILTa0 YUKUJITaH,

TaxpuOaTapH MaTeMAaTHK PEeXATAMITUPUIN YCylu EpIaMuia YCHUMIIMK XOM
amécual  ajJKaJOWJJIapHU  AKCTPAaKUUA KWIUII >Kapa€HJIapUHUHT  ONTHUMAJ
IapOUTIIAPU aHUKJIAHTaH;

WIK Oop skcTpareHT cudatuaa 75-85% nu coupT 3pUTMacH KYJIaHWUIHO,
JTUTEPNEH, W30XUHOJMH, WHJOJ, NUPPOIUZUANH, CTEPOU]  TY3WIHILIUJATH
ankajoujIap acocupa 7 Ta JOpU  BOcHUTacM Ba 6 Ta OMOpEaKTUBIAp
cyOCTaHUMSIIADUHUHT YMYMIIAIITUPWITAH CAaHOAT UIIA0 YUKAPUIL TEXHOJIOTHUSIaApH
unuiad YUKUITraH.
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TaaKUKOTHUHT aMaJIuii HATHKACU KyWHIarmiapjaaH noopar:

YCUMIIMK XOM amécuaaH AUTEPIEH, W30XWHOJIUH, WHJO0J, MUPPOIU3UJIUH Ba
cTtepoui cuHdIapura ouji alKaJIouJIapHA aXXPpaTHO OJUITHUHT CYB—CIHUPT IPUTMACH
éplaMuia OSKCTpaKUWs KWIUII yCyJd acocuja CcaHoaT uIwiad 4YMKapull
TEXHOJIOTUACH ApAaTWIraH. bUpUHYM MapTa YCUMIIMK XOM alIE€CUAaH aJIKaJIOUJIapHUA
yIApHUHT aCOCIMK Ky4YWJaH KaTbu Hazap, 75-85% nu cnupt spurmacu Ouiad
OKCTpPaKUMs KWIMO OJUII MYMKHHJIMIMA TONMWITaH. OTHJI CHUPTHUHHUHT YHIOY
KOHIEHTpAIMsICUAa ANKAJIOUJIAPHUA CENEKTUB aXpaTUO OJIUII MYMKHUHIIUTH Xamjia
KYIIMMYa SKCTPAKTUB MOJJ1ajap KaM OYIUIIM aHUKJIaHTaH;

UIUIa0 YUKWITAH TEXHOJIOTUs OyinYa alKaJoOWUIapHU WIUIA0 YMKApUIl YUyH
NHctuTyT Takpuba unuiad 4uKapuin KopxoHacu 0azacuaa caHoaT WUILIA0 YUKAPHUII
TEXHOJIOTUK TH3UMU KypHO OUTKa3HIITaH;

AUTAMMHAH JTIOPW BOCUTACHMHU HWNUIA0 YWKAPWIHUHT TaKOMIJLIAIITHPUITAH
TEXHOJIOTUSACUHU aMaJIu€Tra TaTOMK OJTHUII HATHXKACHAA TEXHOJIOTHK KapaCHIaH
cymbdar kucmoracw, XJopodopM Ba METHJI COHPTH KaOW 3axapiid peakTHBIAp
yMyMaH 4YMKapuO TanuiaHraH. ByHUHT HaTWKacua MaxcCyJIOT TaHHapXU CE3WJIapiiu
racanras;

spatuiirad Oapya JOpW BOCUTaJlapu Ba OMOpEaKTHUBIAp Y4YyH 3apyp Oyiaran
BaKTUHYAIUK (apMakories Makojajapu, Taxpuba-caHoaT uIUIad YHMKaPHII
perjiaMeHtTiapu €KM caHoaT HIUIad YHKApHUIIl perjaMeHTIapu WIUIad YMKWITaH,
pyiixarra onuil TyBOXHOMAJapu XamJa JIOpM BOCUTalapu Ba OHOpeakTUBIAp
cyOcTaHIUSsIIApUHY UITIA0 YMKApHI ycyiapura JlaBiaT mateHTiapy OJUHTaH.

TaagkMKOT HATHKAJAPUMHUHI MINOHWIWINIH. SIHrM Jopu BocuTanapu Ba
OMOpEeaKTUBIIADHU YMYMJIAIITUPWIITAH TEXHOJOTUS EpJaMuia HIIad YuKapuiiia
KYJUIAaHWITaH 3aMOHABUM TEXHOJIOTUK (KATTHK >KHCM—CYIOKJIMK, CYHOKIUK—CYIOKJIUK
TU3UMJIAPUAATH OSKCTPAKIHUS, YYKTUPHUII, KpHUCTAUIAIl, KYpPUTHUII KapacHapw,
xpomarorpaduk Oynum, ynaeTpaduibTpanus) Ba aHanutuk (Yb-, UK-, SAMP-
CHEKTPOCKOTHS,  FOMKAa  KaTiamiu  Xpomartorpadus, CyBCH3  THUTpJall,
CHEKTPOPOTOMETPUK,  (OTOKOJOPUMETPUK,  IOKOpU  camapalii  CYIOKJIHUK
xpomatorpadus) YCyJUIAPHUHT MIIOHWIWINIA MEbEPUN-TEXHUK XYXOKATJIapPHUHT
JlaBnat uaopajiapy TOMOHUJIAH TaCAUKIAHUIIN BaKTUa anipoOanusgan yTra.

TaagKuKOT HATHKAJAPUHUHT WIMHH Ba amManauii axamusitu. Onub Gopuiran
TaJKUKOTJIAp HATWUXKAcula JWUTEpPICH, W30XUHOJIMH, WHIOJ, MNHUPPOJIM3UINH Ba
cTrepou]; cuH@uapura OuJ ~aJKaJoOMJJap AaCOCHJAard JOpH BOCUTajlapu Ba
OMOpPEaKTUBIIAPUHUHT  CyOCTaHUIUSJIADUHU  CYB—CHHPT  dpUTMAcu  EpaaMmja
OKCTpPAKIMsl KWIWII yCylu OwiaH wuNUiad YUKAPUITHUHT yMyMJIAIITHPUIITaH
TEXHOJIOTUK KypWIMacH spaTwiran. Ymly Kypwimara O0ab3u OHUp KHYHK
y3rapTUpUIUIap KUPUTUO KA STWiran cuH(apra MaHcy® OOIIKa anKajouJIapHH
XaM UIIIa0 YUKAPHIIT UMKOHHSITH SIPATUJITaH.

Canoar wMukécupa wunUiad YuKapuwia€TraH ajUlallMHUH JOPU BOCUTACH
cyOcTaHIUsACH UNUIA0 YUKAPUII YHKUHIUCUAAH SHTU aHTUAPUTMHUH JOPU BOCHTACH
CyOCTaHIMACUHU UIILTA0 YUKAPUII TEXHOJOTHUSICH SIpaTUJITaH.

TagKUKOT HATHKAJTAPUHUHT KOPUN KMJIMHHUIIU. AJKUIOWIAPHU YCUMIIUK
XOM amécuiaH WIUiad YUKApPUII TEXHOJOTHSUIAPMHUA MaKOyJUIAIITUpHUIN OViinya
OJIMHTaH WJIMHUI HAaTUXajaap acoCHUIA:
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«Anmnanunauny, «lIporonun rugpoxiopuan», «Akcaputmuny», «[amanramun
TUAPOOpOMUIY, «AKIE3UH» JIOPHM BOCHUTAIAPUHM HIILIA0 YUKAPUII YUYYH 3apyp
GyIraH MebEPUH-TeXHNK XysokaTiap Y36exucton Pecry6nukacu COFIMKHH CaKal
Bazupauru (22.11.2010 ., 00/523/3; 22.03.2001 i., 004-01; 30.01.2015 i,
00008/01/15; 19.01.2015 #., 04/415/6 comnmu ryBoxHOMamap) Ba Poccus
Oeneparusicu  COFIMKHU — cakjiaiml  Basupiurd  («AsutanuHuby, «lamaHTamMuH
ruapoopomuay, «Akmesun») (27.12.2011 i#., TINe014369/01; 22.11.2011 #., ®C-
000243) BakosiaTiau uAOpatapyu TOMOHHJIAH TaCAUKIAHTaH;

«Axonutun» (To3a) OuopeaktuBu TexHukaBui maptu (Ts 0353440-017:2014)
24.06.2014 i 112/001641 pakam 6uman «Y3cTaHZapT» areHTINTH TOMOHHIAH
JlaBnat pyuxarura OJIMHTaH;

«ANIanuHUH» JOPH BOCUTACH CYOCTaHIUSICHHHWHT JIUIEH3WOH IIapTHOMACH
(22.06.2000 #., Ne 90295) «Dapmuentp BUJIAP» OAX (Poccus ®enepanuscu)
OwiaH um3onaHrad. JlnueHsuon maptHoma acocuaa 2011-2014 innnapna 1369 kr
(6,4 mma AKII nonnapu) MaxcyJioT uiuiad YuKapuiras;

«lamaaTamMuH TUAPOOPOMHU) TOPU BOCUTACH CYOCTAHIMSCUHUHT JIUIICH3UOH
maptHomacu (9.08.2012 ii., Nel/08) «BUGUTEX» EAX (Poccus denepanusicu)
OwiaH um3osiaHraH Ba maptHoMa acocuga 2011-2014 iwmnmapna 3 xr (54,0 muHTr
AKIII nommapu) MaxcyiaoT UCTEbMOJIUUTA €TKa3u0 Oepuiiray;

«Axonutun» OuopeaktnBu «LATOXAN» ¢upmacu (Ppanums) Ownan
uMzoJianran maptHoma (27.04.2011 i1., Ne4d—-L/01) acocuma 2011-2014 iwnapaa
1389 1 (90,4 MuUHT €BpO) MUKIOPHUJIa SKCIIOPT KUIUHTaH.

TaakuKOT HATHKAJAPUMHMHI  ampoOamusicn. Jluccepramuss — WITMHUHT
HaTWXKaJIapu «AKTyallbHbIE TTPOOIEMbl XUMUU TIPUPOIAHBIX coenuHenuin» (TamkeHT,
1993), «International Symposium on the Chemistry of Natural compound» (Bukhara,
1994; Eskicehir, Turkey, 1996, 2001, 2009; Ankara, Turkey, 2005; Tashkent, 2003,
2007; Urumchi, China, 2011), «Co3manue IeKapCTBEHHBIX PECypCOB, Je4eOHO-
npoQUIaKTHUYECKUX CPEACTB W HUCIOJIb30BAaHUE B MEIUIMHCKOW MPAKTHUKE»
(Camapkann, 1996, 2000), «Medicinal Raw Material and Phytopreparation for
Medicine and Agricultur» (Karaganda, 1999), «MuTerpamnus o6pa3oBaHusi, HAyKu U
npousBoacTea B (apmamun» (Tamxent, 2002), «1* International Symposium of
Edible Plant Resources and the Bioactive Ingredients» (Urumgqi, China, 2008),
«TeprieHouabl: AOCTMIKEHUS U TIEPCIEKTUBHI TPUMEHEHUS B 00JIACTH XHWMHH,
TEXHOJIOTUU TIpou3BojicTBa M MmeauiuHb» (Kaparanga. 2008) Ba Oomika xaiakapo
XamJa pecny0JinKa MUKECHUIard UMUK aHXKyMaHJIap/ia YbJIOH KUIUO OOpuiraH.

Juccepranusi MIIMHUHT «SIHTM aHTHAPUTMUK TabCUpra sra OYIraH ajulanuHUH
JOPUBOP TPEMapaTUHUHT AaCOCIApWHUA WIIIA0 YHKUII Ba SPaTUIl, TUOOHET
aManuETUra TAaTOWK JTHUIN Xamaa WHPUK XaXmiapja WILIA0 YUKAPUITHU TaIIKUT
STHII»TA JOUP HIMHIl M3IaHUILIAPUHUHT HaTKamapu Y30ekucToH Pecry6imkacu
[Ipesuaentununr 2007 vun 23 apryctaaru [1dD-3912 connu dapmonura myBohUK
V36exucron PecniyOnukacununr ¢dan Ba TexHuKa coxacumaru | mapaxkanu JlaBmart
MyKOGOTH OUJIaH TaKIupJIaHTaH.

TaaKUuKOT HATHKAJAPUHHUHI IbJOH KHUJIMHMIIM. J[MccepTalusHUHT acoChid
WIMUN HaTwxkanapu Oyitnda 10 Ta mimuil Makosia Ba 36 Ta Mabpy3a TE3UCIApU YOI

12



stuiras, 21 ta V36ekucton Pecrryomukacu Ba Poccust deneparnusicn mateHTIapu
XamJa MyaJUIM(QUIMK TYBOXHOMAaJIapu OJiMHraH, 14 ta dapmakomnes makonacu, 9 Ta
caHOAT MIIA0 YMKApHIIl perjaMeHTiIapy HIUad YMKWIraH Ba BakKoJaTIId
uaopajiapaa TaCAUKJIaHTaH.

JAuccepranMsiHUHT Xa:KMH Ba TY3WIHIINM. Mabpy3a MakiInaard Auccepramus
UM TYPT OYIIUM, XyJocanap, MaB3y Oyitnua dor 3twirad 90 HoMian noopat WIMHi
unuiap pyvxartuaan uoopar. Mm marepuamiapu 136 Getna, acocuii MaTH y4 THJIIA
(¥36ek, pyc, uarnuz) 129 6etma é3wiran 6ynud, Tapkubuga 1 Ta »kangsan Ba 13 Ta
pacM MaBXKy/.I.

JUCCEPTALIUSIHUHT ACOCUM MA3MYHHU

1- 6ysum. /lutepneH, N30XMHOJIMH, HH/10JI, THPPOJIU3UAHH Ba CTEPOU/
cuH(Iapura ouJ AJKAJOUIJIAPHHA YCUMIIMK XOM AIIECUIAH HIILJIA0 YUKAPHUII
TeXHOJIOTUSIJIAPUHU MAKOY/UIAIITHPUIIHUHT ACOCHII Meb30HJIAPH

1.1. Ycumuuk XoM amécuaaH ajJKaJI0uIap HILIA0 YMKaApUII CAHOAT
yCYJUIAPMHHHT X03MPIrH X0JIaTH

Veummiknap TapkuOuIa anKadoMuIap KyInuHYA OpraHuK (IIOBYI, OJIMa, CHPKa,
Kaxpabo Ba OoOIWIK.), opa-cupa MuHepan (cyabdar, docdar, xjmopua) KucioTaiapu
Ty3japu Xosarujaa Oynaau. AJKamoua Ty3Japy KYNuUHYa CyBAA SXIIA SPUNIM,
cnuptiapaa €MOH Jpuiiau, XJopodopM, IAUXJIOpITaH Ba OOLIKA OpraHUK
SPUTYBUMIIAPIA SPUMANIN.

VCUMITHKIaH anKalouIapH Ty3 XOJATHAA 8KM acoC XONATHAA SKCTPAKIHSA
KWING ONHMII MyMKHH. YCHMIMK XOM AUICHAAH aKATOMUIAPHH KPATHO OJIMII
xapa€Hllapu Ky XoJuiapaa y4 acocuii KucMra OVIIMHaIu:

1.  YcuMIHK XOM aImécHIaH alKaJOUIAPHA SKCTPAKIIHS KHIIAG OJIHIIL.

2. Axpatub OJMHraH 3KCTPAKTHU KyIIMMYa MOJJAIapAaH TO3aIalll.

3.  Ankanouayiap HUFUHAMNCHHY TO3aJIall Ba OYJIUII.

AnKamonayiapHu @KpaTUO OJUITHUHT Y9 YCYJIU MabIyM: 1) SKCTpaKIus KUiIuo
OJIMII; 2) WOH aJMAallWHUIL; 3) 3JEKTPOKUMEBHM (BJEKTPOSIM3) ycylmapu. Yoy
yCcyJulap MuYMJa KYNUHYA SKCTPAKUUs KUJIUO OJIMII yCylu HIaTuiaau. by ycynaa
aNKaJIOUJIapHA KYyN Maporaba Typiu OSpUTYBUMJIAp OWJIaH CYIOKJIMK—CYIOKIUK
yCyluga OKCTPaKUUs KWIHII OpKaiu axpatud onuHaau. bapua Xomnapaa
ankajouIap OmnaH Oup Karopja aXparnud OJMHTAH SKCTpaKTra Oupraganud Typiau
Mozasiap (CaroHUHIIAp, cMolayiap, Junuaiap, ¢piaaBoHOUIap Ba OOIIK.) YTanu, Oy
3ca aCOCHH MaXCYJIOTHU KCMMHYAIMK STHA TO3QJIAIIHY Tamad dTajIu.

Veummuk  XoM  aménapuiaH — anKaloOWIIApHH — aXpaTHO ONMII  CaHOaT
TEXHOJIOTUACUHHM WIUIA0 YMKHUIIIA aCOCHM Ba Xall KWJIYBYM OMIII OYnIuO, acocwuii
MaxCyJIOTHH IOKOPM YHYM OWIaH axkpaTuO ojuiira €paaMm OepaiuraH WKTUCOAUI
camapajop, TaHia0 TabCHpP OTYBUYM OKCTPAreHTHH AaHMUKJIAII XHCOOJIaHAIHM.
Tanmanran SKCTpareHTHU Oenruiaad ONWII yYyH OJIIMHIAH aXpaTuOd OJMHYBYH
ANKaJIOUJIApHU Xap XWUJI OPraHUK SPUTYBUMIIAP/AA, YIAPHUHT apajalmimacuia, CyBia,
MUHEpaJl Ba OpraHuK KUCJIOoTajdap 3puTMaiapuia Typiy TeMIepaTypa mapouTiapuia
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SpyBUYaHIUTH YpraHu® uukuiaagu. OIWHraH HaTHXKadap acocuja SPUTYBUU EKHU
SPUTYBUYMIIAP apajlalliIMacy dKCTpareHT cudaruia Taniad oJauHaIu.

Axkagemuk X.H.ApunoB TOMOHMAAH 0JMO OopwiraH WIMUN U3JIaHUILIAP
HATWOKACHUJIa alKIOWJIJIAPHUHT JPYBUAHJIUTH YJIAPHUHT aCOCIUK Ky4dHura OOFJIUK
SKAHJIMTU  aHUKIaHraH. OnauM  TOMOHHUJAH  QJKaJOWJIADHUHT  KyHuJaru
KJ1accu(UKAIUSACH TaKIU(] dTUITAH:

acociurd  Kywiu ankanowmiap (pHgw>9) — cyBna, MuHepan Ba OpraHuk
KUCIOTAIAPHUHT dpUTMANIapua, CIUpTIapAa SXIIU dpUia, 1y cababiu YCUMITUK
XOM amécugaH IOKOpHAAa caHa0d YTUIATaH SpUTYBUMIAp OWJIaH SIXIIW aXpaauod
YMKAJM, JIEKUH OPraHHWK 3pUTyBUWiIapAa €MOH 3puiav. byHnanl ankamouIjapHUHT
copOeHTIIapaa copOuus Jkapa€Hu SXIU KETajau, JICKUH EMOH aecopOmms Oyiamau.
VYnap cyB €ku pH<8 O6ynran kucnoranap spuTMmanapura xjaopodopMm spUTMacHIaH
SIXIITN QKpaTn0 YUKaIu;

acociuru ypraya kywin ankaitoumnap (1,5<pH;, <9) opranuk spuTyBuuUiap,
MUHEpaJl Xamja OpPraHuK KHUCJIOTaJapHUHT 3puTtMmanapuaa axmu spuiaun. Cys,
MUHEpaJl Ba OPraHvK KHUCJIOTajlap 3puTManapu €pJlaMuaa YCUMIHUK XOM ami€cHaaH
IOKOpY YHYM OujiaH axxkpanubd yukaau. Xiopodhopm sputmacuaad Oydep spurmara
OCOH axpanmubd yTaau, CyB OJpUTMACHJIaH €KUM KHUCIOTAIM JpUTMalapiaH
UIIKOPJIAaHTaHJAaH CYHT OpPraHUK SpUTYBUMJIAp €pAaMuja SXIIU IKCTPAKIU KUIUO
ONMHAAM. YpTaya AacoCHMK KYydYdra ora aiKaloWjiap HOH  aJMAIIHHMUII
copOeHTIIapu/a X1y copOus Ba qecopOuus 0ynanu;

acocnuru kydcusz ankanoumnap (pHg,<1,5) — opranuk spuryBUMIapJa SXIIH
SPHIlM, MHHEpAJl Ba OPraHMK KHCIOTaNap SPUTMANApUIa SMOH 3PHUIiIM. Y CHMIINK
XOM amécuyiaH KydcH3 acOCIUK ajkajouaiap Qakar OJIUHIAH HIIKOpP areHtiap
spuTManapu OuWjaH MBUTWITAHAAH CYHI OPraHUK >3pUTYBUMJIAp EpJaMuia OCOH
aXpanud 4yuKaaud. bab3u Kydcu3 acoCiMK ajKaJoOWIap UIIKOP 3pUTManapu OWIaH
MBUTUJIIMACA XaM SIXIIM aXpaiuOd YUKW MyMKUH. Kydcus acociuk ankanoujiap
xjiopodopm sputMacuian oydep sputmanapura Ba 5—10% nu MmuHepan €ku OpraHuk
KHCJIOTalap IpUTMANIapura yMyMaH axpanubd yTmaiinu €ku €MOH axkpanud yTamiu.
VYnap copOenTnapra >XyJa KuUWWH copOiuss Oynmaaum Ba coOpOEHTIapAaH OCOH
necopOius 6ynanu.

[Myngait kuand, y €xu Oy ankaJlOWJHUM camMapad uOulad YUKapHII
TEXHOJOTUACUHH UIUTA0 YMKHUII YUYH OJIMHJIAH aXpaTHO OJMHYBYHU AJIKAIOWUHUHT
aCOCIMK KYYMHHM VYpPraHu® 4YUKUII Ba aJKAJIOWIJAPHU aXpaTHO OJUIITHUHT
Kiaccu(UKauUsACcUra acocaH »JKCTpareHT TaHjall XaMmJa WIDad JYuKapull
TEXHOJOTUSACUHHUHT OYTMMIAPUHU UIILIA0 YUKHUIIT JTO3UM.

Axkanemuk  X.H.ApunoBHHUHT KJaccupuKaIuscu Ky4cH3 acoCIUK
ANTKaJOUJIAPHA YCUMJIMK XOM allI€CHIaH HCCHUK CYB €KHM OpPraHUK SPUTYBUUIIAP
éprnamMua axpaTuO® OJUIIHHM, KyWId aCOCIHK ajJKaJOWIJIapHU 3Ca YCHUMIIMK XOM
amécHHU CIUpTIIap €KW KUCIIOTalap 3pUTMalapy OWIaH aXpaTuO OJUIIHM TakIu®d
sTanau. JIekuH Kywin uIKopiaap, KucioTanap, KyE HypH, Xapopar Ba IIyHTa yXIaiil
Oomka Tawcupiap cababmu Oy3wiyBuM 0ab3u ANKAJIOUJIAPHU YCUMIIMK XOM
amécunan  axparud  onmm  akagemMuk — X.H.ApUNOBHUHI  TEXHOJOTHK
KjaccuuKanuscuIaH Kenud 4YMKaguraH KoHyHusTiapra OVicynmaiinu. Iy
cababnm ankajowIap WINIa0 YUKAPWIN TEXHOJOTHSUIAPWHM UINUIA0 YHMKHUIIIA
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YJIAPHUHT aCOCIUK KyUYHJIaH TallKapy MOJAATapHUHT (GU3UK-KUMEBUN XyCYCUATIAPH
Ba KUMEBUH TY3WIHIITUHHU XaM XUCOOTa OJIHIII JIO3HM.

Oxopuaga xypcatu® yTwiranmapra acocaH ajdKaJOWUIAPHUHT camapaliu
@XpaTtu0 ONMII TEXHOJOTHSJIAPUHM WIUIA0 YUKHII Y4YyH XOM aména Oynran
ATKAIOWIJIAPHUHT ACOCIUK Ky4WIapWHHU, YJIAPHUHT XYyCYCHSTIAPUHHU, KUMEBHU
TY3WIUIINHA YpraHuo, xap OWp YCUMIIMK YYyH NPHHIWIHAIT HILIA0 YHKAPHII
CXeMacHMHHU TaHia0, CYHTpa TEXHOJOTUK >KapaéHIapHUHT Xap OUp KHUCMUHUHT
ONTUMAJ MAPOUTIAPUHH YPraHUO YUKHUII JTO3UM.

1.2. AJKajJOHJIAPHH YCHUMJIMK XOM AINECHIAH CYB—CITUPT IPUTMACH
épaamMua YIKCTPAKIMSA KWK YCYJIU OUIaH MILIA0 YHKAPUII
TEXHOJIOTHSCH

AJkanouanap acocuaard JIOpU BOCHTaJapu Ba OHOPEAKTHUBIAP MHUKIOPHU
KYNaluim, yJapHUHT MabliyM OYiaral wuIUiad YHKApUIl TEXHOJOTHSUIAPUHU
TaKOMWUIAIITUPUIL Ba YJAPHUHT CaMapaJoOpiUTMHU  OUIMPUII YYYH SIHTH
YMyMJIAIITUPWITAH TEXHOJOTHSUIAPUHU  SIPATUII TAAKUKOTUYWIAp OJura SIHTU
Bazudanap KyWMoKa.

MabiiyMKH, YCUMIIMK XOM amécd TapkKuOuja ajkajouajap KaM MUKAOpAA —
0,1-1% arpodunma Oynmaaw, JEKUH MIyHAAW YCUMIMKIAD OOpKH, YJIapHUHT
Xykaipalapu TapkuOuaa OYMK XaBoJa KypUTHWJITaH Maccacura HucOaran 5—10%
raya  ajkajoujyiap OYIMIIM  aHMKJIAHTaH. AJIKajJoMJl  CakJOBYM  KYIJiad
YCUMJTMKJIADHUHT 3aXUpacy 4yerapajaHraH Ba Kyn MUKAOpAa XoM aié cudaruia
tai€pnamra wMKOH Oepmaiinu. Iy cababnu ankanoumiap acocuga HILIA0
YUKapuiIa€Trad JIOpY BOCUTATAPUHUHI MHUKIOPU KYM 3Mac, ajakajouajiap Oup Heda
xkuorpammaad 100500 kumorpammrada MUKIOpAa UNLTad unkapwiaad. bawzu oup
XOM amé€ erapyiud OyiaraH xojamiapja Unuiad YuKapuil MUKIOPH WHUIUra Oup Heda
TOHHaraya OOpUIIN MyMKHH.

Arap xap OWp aJKaJOWJHH AXXPATUO OJUIIHUHI Y3Ura XOC TEXHOJIOTHMICH
OynmumuHM XucoOra oJyicak, (hapMaleBTHKa 3aBOJIapUAard KYNTruHa Iexjiap umuiad
YUKapuwiIa€Tral ajKajJouaJaH OOIlIKAa aJKaJOMJAHM HIUIA0 YWKApUINra YTKa3uIl
KUWMH OynraHiuru cababmm TyxTabd Typaau €ku OOp Kyuu OujaH HIuIamMaiau.
Mucon cudatuga rtinaynun cyoctanmusacuau  (Yumkent Kumé-dapmaneBrrka
3aBojau, Hwimra 3—4 oW uNuIaraH), rajlaHTaMUH TUAPOOPOMH]T CyOCTaHLIUSICHHU
(CYIOKIMK—CYIOKJIUK TexHoJsiorusich, TomkeHT Kumé-papmainieBTuka 3aBoau, Huiaura
3 oif wunuiara”), AE30KCUIIETAaHUH TUIAPOXJIOPUAN CyOCTaHIUSICHHHN (CYFOKINK—
CYIOKJIMK TEXHOJIOTUACH, Y CHMIIMK MOJIaJIaph KMME- CH MHCTUTYTH TaXpuOa HIab
YUKApUIIl KOPXOHACH, Wuiura 5—6 ol uluiaraH), IUTU3UH CYOCTAHIUSICUHU (HOH
anMamuHUI TexHojorusicu, Yumkent Kumé-dapmanestuka 3aBoau, Wunura 6 oi
uIuiarad) Ba OOlIKa MIUIA0 YUKAPYBYM TEXHOJOTHK TU3UMIIAPHU OJUII MYMKHH.
Ymby nopy BocUTaJapyHHU MIUIA0 YMKAPYBYM L€XJap KOJIFaH BaKTiap[a MUUIaMail
Typaju.

11 Ta ankanowajiapHU acOCIUK Ky4YJapUHU YpraHuil HATUKACHIA, TEIUOTPUH
pHs.,=7,3; d-B-ruapactun pHg,=2,2; Ouxkykynun pHg, =3,2; nuxopun pHg,=7,5;
nmnepuanu pHg,=4,8; nporonun pHg, =3,6; nanmakonutun pHg, =3,4; noHaKCUH
pHsx=6,2; ranantamun pHg,=5,8; N-nesauerwmiannakoHuTuH  pHg, =3,7;
akoHUTHH pHg, =3,6 acocIuk Kyuwiapura sra SKaHJIUTUHA aHuKIadau (1-pacm).
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OMKYKYJITH THAPOXIOPHIN & [IPOTOIHH THAPOXIOPUIH
~  d-B-rImpacTiH THAPOXIOPHAN
I-pacm. bav3u oup ankanoudaapHunz Cy6—CRUPmM IPUMMACUOA IPYBUAHTIUZU.

Kynruna Ouonoruk ¢aon ajakaiouUIapHUHT Xap XWJ Ty3JapH, IIy KyMiaJaH,
IOKOpuJa Kypcatwiran 11 Ta ankamowJIapHUHI CyB—CIHMPT 3pUTMacUIaru
OPYBUAHJIMIMHM TAIAKUK KWIAII HATWXKACH IIyHH KYpCAaTOUKH, XKylda Kyl
aNKaJoOuJIap AacOCIMK Kydd Typiauya Oynuiiura Kapamai, O3THI CHUPTH
SpUTMAJIapUAa SXIIU SpUNAIU. AJKAIOWJIADHUHTI  3PYBUAHIUIH  CYB—CIIUPT
SPUTMACUHUHI KallHalll XxapopaTtuja ypranu0 YMKWIraHia 3HI IOKOPU APyBUYAHIIUTH
55% 51 ciupT dpUTMACUIA SKAHIIUTH Ky3aTHUIIIH.

Veumnnk xoM amécuEM 55% M CIHMPT SPUTMACH EpHAMHAA SKCTPAKIHS
KWJIMHIaHUAA QJIKAJIOUUIApJaH TallKapy KyIl MUKIOpJA SKCTPAKTHB MOJJAiap XaM
axpanu6b yukaau. Mucon Tapukacuga Bukrop oMoHKOpacu ycumiuru Oapriapuaan
FaJJaHTaMMH ~ QJIKAJIOWIM Ba KylIMM4a MOJJajap, acoCHuid MOIJa YHYMUHUHT
HKCTPAKTUB MOJJaJap yHyMHra HUcCOaTu Ba ym0y MOJAJANIAPHUHI YCUMIIMK XOM
amécuiaH dKCTpakus OYnum >kapa€HM JUHAMUKAacu 2- Ba 3- pacmiapia
KypCaTuiraH.
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3-pacm. Kywiumua skcmpaxmue moooanap yHymMuHuHz
CRUPM IPUMMACU KOHUEHMPAYUUACU2A DOTUKTUSU.

2- Ba 3-pacmiapnaH KypuHuO TypuOmuku, xom améHu 20% nu coupt
SpUTMacu OWIaH SKCTPAKUMs KWIMHTAHWJA TaJaHTaMUH QNKAIOWAMHUHT YHYMH
Kyna kam. bynra ca6a0 myHaaku, 3KCTpaKTHUHT MUIKOPJIAHTaH CYBJIM KOJIJIUFUAAH
AIKAJIOUJIAPHU  OPraHUK dSpUTYBUU (XJIopodopM) OUJIaH DKCTPAKLUS KUJTUIIT
xKapa€HuJa axpaiMalauraH TYpFYH OSMyJbcus Xocusl Oymaau. XoMm améHu
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AKCTPAKIHUS KWINII YYyH 3TUJ COUPTH SPUTMACHHUHI ONTUMAJ KOHIEHTPALMICU
75-85% (xaxxmpma). by mrapowtna anmkamowmiap OujiaH Ouwpra aXpaaud YWKaJIuraH
KYIIMMYa 3KCTPAKTUB MOJAajap 3HI kaM Mukaopaa Oymanu. Illynra yxmam
MabJIyMOTJIap FOKOPHUIA KypcaTuO YTHIIraH OOIIKA ajKalIouAIap YUyH XaM OJIMH/IH.

TanKukoamapumMu3 MIYHU KYpCAaTAWKH, Xap XWI aJKaJlOuJ CaKJIOBYMH
YCUMJIMKIIADHU JKCTPAKUUsl KWJIUII JKapa€HHUJla CYB—CHUPT IPUTMACH DKCTPAreHT
cudartuga KYJUITAHWITAHWAA TYpJM acOCIMK Kydura ara OYyiraH aikaloujiapHU
AKCTpakuus KWinO onuil MyMKuH. OJIMHIaH MabJiyMOTJIap YCUMIIMK XOM amécuaan
NKAJIOUJIAPHA DKCTPAKIUS KWJIMO OJIMII YCYJIWHHU, YHHM ToO3ajlall MHYJIapuHU
YMyMJIAIITUPUIITa UMKOHUST SIPATAH.

VCUMIHK XOM aIIéCHHU CyB—CIHPT SUTMAcH EpAaMuia SKCTPAKIMS KHIHG
OJIUII YCynH OWjaH aJKaJIOWJUIApHU WIUIA0 YHKAPUIIHWHT aCOCHH >kapaéHiapu
Kyluiaru Kucmiaapaad uoopar:

1. Maiigananrad YCUMIIMK XOM alI€CUIaH ajlKaJloujap WuFuHaucuau 75—-85%
JIY 3TWJI COUPTH SPUTMACH EpAaMua SKCTPAKIUS KUJIHIIL.

2. DKCTPAaKTHHU CYBJIA KOJIIUK XOJIATUTa KEJITyHYa KyIOJTUPHULL.
3. Axpatu® OJIMHAETraH AJIKAJIOUWJHUHI acOCIUK Ky4yd Ba (DU3UK-KUMEBUUN
XYCYCHUSATIApUHH XMcOOra OJIraH X0J1/1a TEXHUK MAaXCYJIOTHH OJIMII Ba YHU TO3aJIalll.

[ynnaii Kuiaub, YCUMIIMK XOM alI€éCMHU CYB—CIIUPT JdpUTMacu EpaamMujia
AKCTpAKIMs KWIHII YCyJId OWIaH aJIKaJIOWUIApHU MILIA0 YUKAPUIITHUHT aCOCHIA
TEXHOJIOTHUK JKapaéHu OJIOK-CXeMacu KyHuJaru KypUHHUIITA 3ra:

YCcuMIIMK XOM arécu

75—-85% nu ciupT 3puTMacu
€paamMua SKCTPAKIHS KHAJTHIIT

A 4

CyB—CIIUPTIIA SKCTPAKT

CYBJ'II/I KOJIAUK KOJITYHYa KYIOJITHPUILL

A 4

CyBiu KOJIJIUK

Spatunrad YyCUMIMK XOM amEéCHIaH alKaJIOWJIapHU CyB—CHUPT EpAamMuaa
AKCTPAKIMS KWIHMII Ba aCOCUUA MAaxCyJOTHH axpaTud OJUII YCYJIH, CaHOaT
mapoutua OWTTa TEXHOJOTHMK THU3UM €EpJlaMHa KaTTa OylMaraH y3rapuiuiap
(Mmonudukarusi) KUpUTHO, Xap XWJ acOCIMK Kyyura 3ra OyiraHn Typid alka-
JOMUIAPHE MIUIA0 UYMKAPHMINra MMKOHMAT SpaTaid. YTKAasWiIraH TaJKUKOTIAp
HaTWKanapugaH ¢oinananu6d WMHcTUTYT TaxkpubOa unuiad YMKapUIl KOPXOHACH
0azacuja YCUMIIMK XOM all€CUIaH aJKaJOUJIapHU CYyB—CIUPT dpUTMACH EpAaMH-/a
AKCTPAKIMS KWIHII YCYJId OWIaH UIIad YuKApyBYM CAaHOAT TU3UMHU SIPATHIIIN.

Kyiiuna 7 ta nmopu Bocutacura Ba 6 Ta OuWOpeakTHBIAapra acoc OyiraH,
KAJIOUJIAPHUA YCUMITUK XOM allIECUHU CYB—CIUPT dpUTMACU EpAamMuaa SKCTPaKIIUs
KUIUO ONWIN YCYyJNIWHM WNUIAd YUKWII Ba YJIAPHUHT UWOUIA0  YUKApHII
TEXHOJIOTHUSJIADUHNA CcaHOATra TaTOWMK KWIWII HWHulapu OwiaH OOFIMK OyiraH
TaJKAKOTIIAP HATWXKAJApH KEITHPUIITAH.
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2-6yaum. IIpoTonuH ruapoxXI0puan, JTUKOPUH THAPOXJIOPH/IH,
raJIAHTAMUH THAPOOPOMM/IM, ANJIANMHUH, AKJIE3UH, AKCAPUTMHH, AHTHAPUTMHUH
JAOPH BOCUTAJIAPH CYOCTAHIUAJAPUHUHT MYKOOM/IIAIITAH UILIA0 YUKAPHUII
TeXHOJIOTUsJIapU

2.1. Hlorapa ycuMJIMIruaad NPOTONMH rHAPOXJIOPUAH J0PH BOCUTACH
CyOCTAHIUACHUHM MILIA0 YMKapuil TexHoJorusicu [19, 32, 45, 46, 63]

16 kr morapa ycumnauruau 5—10 mm IIpomonun euopoxiopuounune
o Kb Maijamanrad, ontu mapta 80% My3unuuL popmynacu:

JM JTWI  COUPTU  OWJIAH  AKCTPAKIHUS
KwinHaau  (4-pacm). lactmad 40 n
AKCTpareHT coiauHuo, 12 coar nmaBommza
OykTupuiagu, cyHrpa 16 11 IKCTpakT
axpaTud onuMHaIU. 2-3KCTpakmnusira 16 1
AKCTpareHT coJuHuO, 9 coar nmaBommza C,0H;oNOs -HCl M.M.
OYKTUpWITaHAaH CYHr 16 11 O3KCTpakT 389.5

axpatud omuuamu. Keinn 3-, 4-, 5- Ba

6-9KCTpakusuiap HedaHuu Oynummra kKapad 8, 6, 4, 3 coar sKCTpakuus KUIHHHO,
AKCTpAKTIAP aXpatud ONWHAIU. DKCTPAKTIAPHU OMPIAIITHUPUO, OJNIUHTU XAKMUTA
HucOaran 10% KonTyHYa, SIPHU CYBJIM KOJJIUK KOJNTyYHHMYa Kyrontupuiaau. CyBiu
KOJJIMK (QuibTpiaHaau, HaTpUil kapOoHaT spuTMmacu €paamuaa myxuta pH 9-10
OyAryHnya MIIKopiaHaau Ba xjopodopm OunaH 4 mapra (6 1 JaH) 3KCTpakUus
KAJIUHAU. XIT0popOopMIIH IKCTpaKTAaH ankamouiapau 5 maprta 10% mum cynedar
kucnoracu (1 1 nmaH) €paamuaa  SKCTpakuus Kwind onuHagu. Kucimortanu
AKCTpaKTiIap Oupiamtupuianb, 2 mMapra xjopodopMm (2 1 ngaH) OuaH HOBUJIAIU.
Cynrpa xucinotanmu 3KCTpakT Myxutu pH 9-10 raua wumkopnanaau, 3 wmapra
xjopodopm (3 1 maH) OwiaH OIKCTpakius KWJIWHAIA Ba OWpIAlITUPUITaH
xJiopoopmi 3KCTpakT OyFnatud, cyHrpa Kyputwiagud. Kypyk KOJIUKKa METHI
cnupTH OWUiaH MIUIOB OepuiInb, TEXHUK MPOTONMHUH aXpaTUO OJIMHAIU, CYHTpa yHTra
xuco01ab onuHrad 5% JM XJIOPHJ KUCIOTAacH OWjaH MIUIOB Oepuiiaiud Ba 4ykmara
TYIITaH MPOTONHH THApoxJopuau 1:8 HucOaTna NUCTUIUTAHTaH CyB €pAamMuaa KaiTta
Kpuctaianaay. 16,2 T €ku xoM améHUHT XaBoda KypUTHITaH Maccacura HucOaTaH
0,16% yny™Mm Omiad MpOTONHMH TUAPOXJIOPUIA CYOCTAHIIUSICH OJIMHAH.

Jlopy BOCUTaCHHM THOOWET aManMETHra TaTOMK, KU Y9yH Oapua Kepakii MEbEPHii-
TEXHUK XyXoKamiap MiruHIucH (YCUMITMK XOM alliécura, CyOCTaHIusIra, TAUEp JIOpY MIaKIIHIra
BAKTMHYAIMK (hapMakores: MakoJiajiapy, CyOCTaHIWMs Ba Tali€p NOpY IMIAKIMHA WILIA0
YUKAPUIL yIyH TaXpuOa-caHoaT perNIaMeHTIapH, JOpYA BOCHTACHHH KYIUIAlll Y4yH
KypcaTMasiap Ba OOIIIK, ) UIIL1ad yukuiras [32, 45, 46].

Jlopy BOCUTAaCMHUHT YHYMU XOM alléna cakjaHuimura HucOatan 76% HU
TAIIKWJ 3TA/IH.

Tuoouér amammérnaa Kyuiamra oua Kypcarmanap. [Iporonun
TUAPOXJIOPUIN TIOPU BOCUTAacH THOOUET amanuéruaa YT XalJaniHu KydauTUpyBUd Ba
KUTAPHU XUMOSI KWJIIYBYM BOcUTa cudaTuia KyUTaHUIau.
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CyB—KOJIUKIN YKCTPAKT

Qunvmpaau,
pH 9—10 caua uwuxopraw, xaopogopm
ounan sKCmpaxyus KUIuu

A 4

Xn0pohopMi SIKCTPAKT

10% nu cynvgpam xucroma
IpUMMACU OULAH IKCMPAKYUS KUTULL

\ 4

Cynbdat KUCIoTalId SKCTPAKT

Xnopogopm bunan osuut,

pH 9-10 caua uwkopraw,
Xnopogopm bunan SIKcmpaxkyus
‘ KUIUUL, KYIOTmMupuul

A

Ankanonnap HUFUHIUCH

Memun cnupmu 6unan uwinos
bepuuwt, YWKMauu axcpamuud

v

Acoc XoJImaaru 1IpoToIInH aJIKaJIOUIH

5% nu xnopuo kucnomacu époamuoa
00pU B0CUMACUHUHZ XTOPSUOPAMUHU
ONUUL, YYKMAHU AXHCPAmMUnL

A

TexHUK MPOTONUH TUAPOXIOPUIN

Jucmunnanean cys époamuoa
Kauma Kpucmaniiau

[Iporonun ruapoxiopuau

4-pacm. Illlomapa ycumaucudan npomonun 2uopoxiopuou cyocCmaHyuaACuHu
UWIa0 YuKapuu mexnoa02uACUHUNZ O10K-cXemacu.

2.2. CeBepioB OMOHKOPACH YCUMJIMTH OapriapuiaH JUKOPHH FHAPOXJIOPUIH
CyOCTAHIUACUHN MILIA0 YMKApUII TexHoJorusicu [6, 13, 30, 36, 67, 69]

100 xr CeBepiioB omoHKOpacu ycumumru Oapriapu 10-20 mMm KaTTaaukaa
MaiJlanaHuiarad, 3Kcrpakropra xoinanagu Ba 300 1 stun cnuptuHuHTr 80% nu
sputmacu Kyuuau6 (1:3), 10 coar maBoMmma OYKTHUpWITad, SKCTPAKT aXpaTud
onmuHaau (5-pacm). Onunran 160 11 skcTpakt Kytontupuiaau. Mkkuauu mapra 80%
mu cnupTHUHT 160 1 sputmacu Kyhunaau. llynra yxmam 7, 5, 3 Ba 3 coat naBomuaa
OYKTHpHUII Hynu Onnad stHa 4 MapTa dKCTPAKIUS KHIUO OJIMHAH.
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DKCTpakTiap OupiamTUpWwiIagd  Ba
CYBJIM KOJITUK KOJITYHUYA (OJITUHTH XaKMHTa
HucObaran 9-10%) xkyrontupunagu. 96 1
atpodumaru DKCTPaKT OJIMHATH,
dbunsrpnanagu, 50 1 xynopodopm Kyumiuo,
aMMuak sput™acu épaamuaa myxutua pH 9—
10  Oyarynura Kajgap  MIIKOpJIaHAIU.
Nukopiianran  ajkajgouajgap 5SpUTMACUIaH
ankajmouap 4-5 mapra xsopodopm (50 1
naH) OujaH OJKCTpakuus KWinO OJMHAJIM.
bupnamrupunran xa0poGpopMiTu IKCTpaKTra

Jlukopun 2udpoxnopuouHure
my3unuul popmynacu:

C16H17NO4 - HCl
M.m. 323,5

50 1 10% nu cynbdaT KUCIOTACH SPUTMACH KYIIMIIATU Ba XJIOPO(YOPM KYIOITUPHIILL
iynu 6unan ynkapu6 tanuianaan. CyiabhaT KUCIOTAIN aTKAIOUIAp S)PUTMACHHA 2
mapta xjopodopm (30 n man) Ownan roBunagu. Cynbdar KHUCIOTaIU

CyB—KOJIJIUKJIN IKCTPAKT

Cyenu ammuax ounan myxumu pH 9—10 o6yreynuua
uwKopau, X10popopm OULaH SIKCMpaKyus KUIuuL

A 4

XnopohopMii IKCTPaKT

Cynvgpam kucromacurune 10% au spummacu
UWMUDOKUOA KVIOIMUDULU

AnKanouamapHUHT CyJib(paT KUCIOTAIN dIPUTMACH

Xnopoghopm bunan rosuus,cyenu ammuax OUIaH Myxumu
pH 9—10 6yneynuua uwukopraw, YykKManu axrcpamuiu

\ 4

Acoc XoJlaTgaru TCXHUK JIMKOPUH

Xnopuo kucromanune 5% nu spummacu OUIAH UULLO8
bepud, YyKMaHu axcpamuu

TexXHHUK JTUKOPUH TUAPOXIIOPUIAN

Hucmunnanean cye époamuda Kauma Kpucmaiiaul

A 4

JIukopuH rugpoxiiopuau

5-pacm. Cegepuyos omonkopacu ycumnuzu dapenapuoan 1uKopuH
2UOPOXTIOPUOU UWINAD YuKapul 0J10K-CXemMacu.
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ankanouiap sputmacura 500 r (1%) akTUBIaHTHUPUIATaH KYMUP KYKYHU COJIMHAIH
Ba apasamtupu® Typran xonarna 15-20 munyTt naBomuga 85-100°C xapopatraua
KU3aupuiaan. OpuTMa (QuibTpasiaHaAW, COBUTWJIAAUM Ba aMMUaKHUHT 25% 1u
spuTMacu €paaMuaa acoc XoJaTHaa TEXHUK JIMKOPUH YYKTUPWIAIU. XOCUJl OyiraH
TEXHUK JIMKOPUH YYKMAacUHHM (QUIbTpJall Ba KypuUTUIl Hatwxkacuga 250 T TeXHHUK
JIMKOPYH OJIMHAM.

®dapmakores Tanabnapura xaBod OepajuraH JUKOPUH THAPOXJIOPUANHU OJIUII
y4yH TexXHUK Maxcyhorra (250 r) 5% nm xmopun kucioracu OuiiaH apajiaima
myxutd pH 1,0-1,5 Oynarynmua wummoB Oepwiaau. OJWHrTaH TEXHUK JIMKOPHWH
TUIPOXJIOPUIA JAUCTUIIJIAHTaH CyB EpjaamMujia Kata kpuctaiianaau Ba 180 r
JMKOPUH TUAPOXIJIOPUIA OJITUHAIH.

MaxcynOTHUHT YHYMH XOM amiéna cakJianuimmra Hucoaran 73—75% HU Tammkumi
ATaH.

JIMKOpUH THIPOXJIOPUAMHU MILIA0 YMKapHIl TexHoioruscu MHctutyt Taxkpuda
UIDTa0 YMKApPHUII KOPXOHACH SPUM CaHOAaT KypuiManapuaa Kaita unuiad YuKuiIn.
Taxxpuba-caHoar MUUIA0 YMKAPUIL PErIaMEeHTH HIIad YUKWIMO, Taxpuba-uuuiad
yuKapuil kopxoHacuaa 1984 iwmnga TaTOMK KWJIMHIOM Ba CEPUSUIM paBUILIA JTUKOPUH
TUJIPOXJIOPUAUHUHT CyOCTaHLIMSACUHY UIUIA0 YMKApULT WYIIra KyHUIIu.

Tuo6ouér amanuéruaa Kyanamra oua kypcarmanap. Tubouér amanuéruna
mukopuH rugpoxiopuan 0,002 r au TabneTka xonatujaa 6anraM KYydyupyBYM BOCHTA
cuparuga Xxamjaa OpOHXUT Ba OpOHXMANT acTMa KaCAUTMKIAPUHUHT  YTKUP
maKiapyuaa KyJUIaHWIIAIu.

JIukopyH THAPOXJIOPHIMA JOPH BOCHUTACHMHM WINUIA0 YHUKAPHII  YCYIH
myaumdiauk ryBoxsomacu [30] Ba Y3Gekucron PecryGnmkach maTeHTH OuiaH
xuMosutanras [13].

2.3. BUKTOp OMOHKOPACH YCUMJIUTH O0AprjapuaaH raJJaHTAMUH TMAPO0poOMUIU
CYyOCTAHIUSACHUHH MILIA0 YMKAPUII TEXHOJIOTUSICH
[23, 39, 51, 52, 73, 77]

80 xr BHUKTOp OMOHKOpacu yCHMIIUTH
Gaprmapuan  10-20 MM KaTTanukna Maii- [ aranmamun 2u0poOpOMUOUHUNS
nanab, HSKCTPAKTOpra COJNMHAAM, OJLIMHIU Mmy3unuu hopmynacu:
AKCTPAKLMs KWIWII >KapaCHUJa OJUHIaH

oxupru 6-skctpaktnan 140 n Ba 80% im H;COQ

ot cnuptuHuHr 160 11 sputmacu (1:3,7

HucOarma) KywmimO, 10 coar mgaBommua

oykrupunanu. Cyarpa 140 1 sKCTpakT 0 N-CH; - HBr
axpatn® onwmuaau. lllynara yxmam 2-6-

AKCTPAKTIAPHU @XpaTHO OJIMII HIIJIapU ‘
Oaxapuiaad. 5 Mmapra OJMHTaH JKCTPAKT-

Jap OWpnamTHpWINO, BaKyyM-OyFiaTruy OH
KypuiMacHa TacTia0Ku Xa)KMHATa HUCOAaTaH

8-11% xonrynuya Kyrontupuiarad, 70 I Ci7H21NO; -H Br
arpoduaa KyIONTHPUITAH CYBJIM KOJIHUK M.M. 368,28
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AKCTPAKTU OJMHAIU. YOy 3KCTPaKT (UIbTpJIaHaIu EKA CMOJIACUMOH MOJAalIapAaH
J€KaHTalus yCcynau OuiiaH To3anaHaau, 25% au aMMuak spurMmacu Ounan Myxutu pH
8—10 6ynryHuya MIIKOpJaHaIW Ba ajikajgoumiap xjopodopm Omnan 4 mapra (20 n
JaH) DOKCTpPAaKUus KWIMHAAA. XJIOopo(dOpMIIM SKCTPaKTIap OUpIaITUpUInO,
ankanmougyap 5% nu cynedar kucinoracu Ownan 5 mapra (10 1 gaH) SKCTpakius
KUJIMHAIU. AcoC XapakTepura 3ra OyJiMaran MoJAajiap/iaH To3ajlall yuyH KUCIOTaIN
sputMa xjopodopm Ounan 2 mapra (15 n man) roBwiaau. Tozamanrad cyibdar
KUCIOTANIM ankajgoujiap spurmacu (45 nm) 25% nu aMMuak spuT™Macu €paamuiaa
myxuTd pH 8—10 O¥nryHuua umkopiaaHaaud Ba ajkajioujjap xjgopodopm Ounan 4
mapra (20 n gaH) okcrpakums KwinHaad. OnuHraH Ba  OUpiamITUpPUITaH
ANTKAJIOUJIAPHUHT  XJOpOohOpMIIM JpUTMAcCU CYBCU3 HaTpuil cynbdar Owian
CYBCU3JIaHTUPWIAAN Ba KYIOJITHpHIAIU (6-pacm).

CyBIH KOJIJTUK 3KCTPAKTH

25% nu ammuax spummacu o6unan myxumu pH 8—9 oyneynuua
UWKOPAALU, XTI0POhOPM OUNAH IKCMPAKYUSL KUTULU

A

Xa0podopmiu IKCTPaKT

Ankanouonapuu 5% nu cynbgpam xuciomacu spummacu
Ounan SKCMpaKyus KUIuuL

v

AnkanouaapHUHT Cyib(aT KACIOTAIN dPUTMACH

Xnopoghopm 6unan weuw, 25% au ammuax spummacu OUIaH
myxumu pH 9—10 6yneynuya uwkopraw, xiopogopm ounam
IKCMPAKYUSA KUTULL, KYIOTMUPULL

A

Anxanonaiiap MMFUHINCH

AyemoHau myxumoa KoOHYeHmpaanean 6pOMuU0 KUCI0macu
KYUUO MexHuK 2aiaumamut 2uopoopoMuOuHU YyKmupuu,
YYKMAHU AACPAMULL

A

TexHHK TaTaHTaMUH THAPOOPOMUTU

55% nu smun cnupmu spummacu 6unan Kauma Kpucmaiiaul

\ 4
[anaHTaMUH THAPOOPOMUIN

6-pacm. Bukmop omoukopacu ycumauzu éap2napudan 2aianmamun
2UOPOOPOMUOU CYOCMAHYUACUHU ULLIA0 YUuKaApUulL 0110K-CXeMAacu.

23



Ankanounnap wuruaaucu (115 ) 0,230 1 aneronaa sputuiaau Ba 5—10°C raua
COBUTWIIMO, apanamTupuO® TypuJraH XO0JIaTJa KOHIEHTpPJIAaHTaH OpOMUJ KUCIOTacH
(myxutu pH 1 6ynrynunua) xymmnaau. Xocui OynraH rajaHTaMUH THIPOOPOMUIN
YYyKMacu axpartud OJMHAIW, aleToH OwnaH roBwiaau Ba 40,9 © TEXHUK MaxcCyJoT
onmuHagu. 40,9 r MUKIOpAAard TEXHUK rajaHTamMuH rugpoOpomuaun 55% nwm 3TUI
criuptu dputMacu Owian (1:10 Hucbarna) Kailta KpuctajylaHaad Ba TapkuoOuma 98—
102% acocuit moana 6ynran 38,4 r raJlaHTaMUH THAPOOPOMUIU OJIUHAIN.

To3a ramaHTaMUH TUAPOOPOMUIMHUHI YHYMH YCHUMIIMK XOM amécuaa
cakjiaguinra Hucoaran 80% HU TAIIKWII DTagu.

[anantaMuH  rUApOOpOMUAM HILIA0 YWKAapuil TexHodorusick WHCTUTYT
TaXpuOa MIIIad YMKApHUIl KOpXOHAcH Oa3acuaa KaiTa wnuiad unkuiau. Taxpuba-
caHoaT WILIA0 YUKApWIN perjaMeHTH unuiad uukuian6, 2005 wwima HMucTHTYT
Taxpuba HIIad YMKApHIl KOPXOHACHWAA TAaTOWK KWJIWHIW Ba JOPHM BOCUTACUHUHT
CepUsIIN PaBUIIIA UIIA0 YNKAPWINIIY Hyra KyHuiau.

["alanTamMuH TUIPOOPOMUIA TOPU BOCUTACU CYOCTAHLMSICUHU DKCIOPT KWJIMIII
Makcaguaa Poccusa @enepanusicu xyayauaa pyuxaraad yrkazwiau. «BUOUTEX)
EAX (Mockpa 1., P®) 6unaH >KCIOPT KUIMHAIUIAH TaJaHTAMUH THAPOOPOMUIM
cyOcTaHIMsACHIaH Tal€p AopH MmakIuHu Taiépnad, Poccus dapmaineBTrka 0030pura
YUKAPWININKA ~ KEJIUIIWO ONWHAW. XO3UWPTH BakTAa |-mapTusi TallaHTaMHUH
TUAPOOPOMUIN CyOCTaHIUACH (2 KT') SKCTIOPT KUJIUH/IH.

[aiantTamMuH  rUAPOOPOMUIM JOPU BOCUTACMHU HIILIA0 YUKAPUIL YCYJIH
V3ekucron PecnyOnukacu nateHTH OWslaH XMMOS KUJIMHTaH [23].

Tuoouér amaauéruaa Kyiamra ouj Kypcarmajaap: THOOHET amanuéruna
rajaHTaMuH TUApoOpomMuan 3putMa xonaruaa (1ma nu 1% nu ammyna) Ba Tabierka
(0,01 1; 0,02 r) Xojmaruaa MHUACTEHHMsIAA, IPOTPECCUBIIANIYBUM MYIIIAKap
mucTpoduscuia, Ce3ull Ba XapakaTjaHUIl Oy3WIMILIaApHIa, HEBPUT, MOJIUHEBPUT,
PAIMKYJIUT, PAAUKYJIOHEBPUT Owian OOFIMK OYynran, OOmI MHUS KOH alJaHUIIH
Oy3WINIIIKM HAaTHWXKAcUa Maijao Oymaguran xonariapaa, MCUXUK dPKaK OKU3JIUTH Ba
OollIKa maToyorusiapaa Ky ulaHUIaau.

2.4. Ilapnu Ba IMMOJI MAPIHMCH YCUMJIMKJIAPH eP YCTKH KUCMH, WIIU3H

XaMaa WIN3NOSUIAPUIAH AJVIANIMHUH CyOCTAHIIUACUHH UILIA0 YMKAPHUII
TexHoJorusicu [2—4, 14, 15, 24, 29, 38, 40, 43, 44]

JlrotukoBnap owjacura mMaHcy0® OynraH mapnu Ba MIMMOJ MApPIUCH YTiapra
yxmmam Kyn HDIiK (rabuTycu Ba KUMEBUN Ty3WIIMIIH Oyitnua KaM (apK KUaanuraH)
Yeumnuknapaup. YOy Typaap Fapouii Ba mmumonanii CHOUpHUHT YPMOH Ba YPMOH-
TyHzapa, Ypra OcHEHMHT YpMOH Xydyanapu, Xuroi, Snonus, Kanmama Ba Gomka
KOMJIapAa XKyJa KEHI TapkaiaraH. «BcepOoCCUHCKUMN HMHCTUTYT JIEKAPCTBEHHBIX WU
apomatudyeckux  pactreHu  (P®, Mocksa, BUWJIAP)» OoTaHuKIapUHUHT
MabJIyMOTJIApUTa acoCaH MapIy Ba MIMMOJ MAPIUCH YCUMIIMKIAPUHUHT €p YCTKH Ba
WIIA3M XaM/Jla WIIU3NOAJapUHU YIapHUHT TaOUM 3axupanapura 3apap KeaTupmail,
xap Huiu 100 tonHana® tepum MyMkuH. [lapnu ycumiauru ep ycTkM KUCMHUAA
Kaepza ycuiura, 00-XaBo Ba TyIpPOK LIAPOUTHUIa, YCUIL BaKTUra Kapad ajJkaliouaiap
WUFUHAMCH MUKIOPU YCUMIIMK KypyK maccacura Hucoaran 0,8—1,0% raua Oynumm
MYMKHH.
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SlpatnnraH TEXHOJIOTHATAa AacocaH

. Annanunun cyo6CcmaHyusCUHUHE ACOCUL
(7-pacM) KypuUTHIITaH XOM alll€é — Mapiu

YCUMJTUTH €p YCTKA KUCMHU TETUPMOH]IA ankanouou - JAAnnaKkoHumuH
matigananamd (1), 80% nu 9THI COMPTH 2u0podpomuununz my3unu
Ownan  SKCTpakius —KwimHam  (2), gopmynacu:

Kyrontupunagd — (5),  SKCTPaKTHMHT __OCH;
cyBiu Koiauru ojuHaau (6). Cysam H;,CO , J/

KOJIIMK F03acura YHKUO KOJTaH OKCHUI:
oMmyaIap Ba  Oomka — Mojjaiap
KOMIUIEKCH (MIIbTpIIaII EKU JEKAHTAIUS
Uymm  opkaiu  axpaThO OJMHAIU Ba

_ * HBr
HaTpuUi KapOOHAT 3pUTMAacH EpaamMuia 0=
myxutd pH 10-11 rava umkopiaanuoO,
aKayonyIapan  xjopodopm Epaamuna NHCOCH;
skcTpakiust KwinHagy (7). Onunran C;,H44N,Oq - HBr
XJIOpO(hOPMITH IKCTPAKT peakTopra (8) M.M. 665,6

colvMHaau Ba anmkamowminap 5% nu cynab(har KUCIOTaCH SPUTMAcH OWiaH axpaTud
onvHaau. Ankajous OyiIMaraH KylmimM4a MOJJIajap/iaH To3ajall y4yH KHCIOTaJId
sputMa 2 wmapta xjopodopm Ounan oBuO Tanutanagu. Kucmortamu sputmara
xJiopoopM conraH Xoiaa HaTpuid kKapOoHat 3putMacu Epnamunaa myxuta pH 10-11
raya HIIKOpJIaHAAM Ba ajJKaJlOWUIapHH Xjopodopm OwmiaH axpaTHO OJIMHAIM.
Xnophopmin spUTMaHM KyrouTupuil, cyHrpa Kypurtumr (10) HaTmkacuaa Xom
améHuAT KypyK Maccacura HucOatan 0,8-1,0% rava ankanoujiap HUFHHIACH
OJIMHA[IY.

Kyputuiran ankanoujinap HWAFUHAMCUTA STUN cnupTd OwnadH (11) umuios
Oepunaau, KyliuMya ajKaJoujuiap OujiaH Oupra yykmara TYIITraH JIANMaKOHUTHUH
aXpaTtud OJIMHAAM, COUPT OWJIAaH IOBUJIAAU Ba KypUTHIIrad, KyIIMM4a ajkKajioujjap
Ownad Oupra TEXHUK JIAMMAaKOHUTUH OJUHAIH.

Kymumya ankamouanapu OYiraH JIanmaKOHUTHHHUHT OPOMTIHAPATIN TY3UHH
(amIanuHUH CyOCTaHIMSCH) COUPTIM MYXUTAA SpUTMara OpoMU] KUCIOTACUHHUHT
ciuptaard 5% nu sputMmacu myxut pH 1 rauda (13) xymm6 onunaau. Xocun 6yiaran
TEXHUK MaxcyJoT ¢uiabTpiaad onuHagu (14), metun cnuptad €paaMujaa Kaita
kpuctananaau (17). AnnanuHuH cyOCTaHIMACH YCUMITMKAA CaKJIaHUIIUTa HUCOaTaH
72% MUKIOpAA OJIMHAIH.

Nuuna® yukwiran texunosnorus acocuga MHetutyT Ttaxpuba uiuiad yuKapuil
KOpXOoHacu Oa3acuja sipaTWiraH KypwiMaJla JIOpd BOCHUTAaCMHU (HapMaKoJIOTHK,
TOKCHUKOJIOTUK Ba KJIMHUK CHMHOBJIIAPWHU YTKA3WII yUyH €Tapid MUKJIOpAA HILIa0
YUKAPHUIIJIH.

Veummuk xoM amécenra, cyGCTaHIMATa Ba JOPH BOCHTACHHHMHI Tailép NOpH
makiaura gpapmakomness MakKoyiajiapu, caHoaT MILIad YUKApUIL peryiaMeHTIapu uiiad
gukwian [38, 40, 44, 47-50]. 1986 imnman Oonurad MHCTHUTYT Takpuba wimiad
YUKApUIl KOpPXOHACHJA aJUIalMHUH JOpU BOCHUTACH CYOCTAHIIMSICH MYyHTa3am
CepHsUIM paBHIa WMNUIA0 yuUKapuiaMokaa. WMnuiad yukapuin ycyiaun MyamudiIuk
T'YBOXHOMACH OWMJIaH XMUMOSI KWJIMHTaH [29].
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TankukoTnapuMu3 MIyHH KYpCaTAUKH, 00-XaBO, TYNPOK IIAPOMTH Ba Kaepia
ycummra Kapad maprny Ba MIAMOJ MAPIHACH YCUMIIUTH WIAW3 Ba WIAU3MNOSIAPUA XOM
amEHUHAT KypPYyK Maccacura Hucbaran 2% rada JanmakoOHWTHH CaKJIanIu.

[Tapniu Ba mMMON mMapnucU YCUMIWTKM WIJIW3UM Ba WIAU3NOSIIApUIaH
QUTANMHUH CYOCTAHUMSICUHU aXXpaTUO OJMII TEXHOJOTHSCUHU YPraHull IIyHU
KYpPCaTIUKH, AJUIANMHUH CYOCTAHUMSICUHU Mapnl YCUMIIMTH €p YCTKH KHUCMHJIAH
UIUiad YMKapull TeXHojorusicura ©O0ab3u Oup y3rapunuiap KUpUTUO, yHIOY
TEXHOJIOTUs OYiirya a/UlalMHUH JOPH BOCUTACMHM TapIy Ba I[IUMOJ MapHuCH
YCUMIIUTH WIAAU3M Xamja wWiau3nosiapuaad MyBaddakusTin paBuIlla HIILIA0
YUKAPUILl MYMKHH.

Yumly saHru xom aménapiaH aJIallMHUH JTOPU BOCUTACMHU WILIA0 YHUKApPHIII
yCyJu V36exucton Pecnyonukacu Ba Poccusi depeparusicu nateHTIapu OusiaH
XUMOsI KuJnHraH [14, 15, 22].

Nuctutyt Takpuba unuiad 4MKapuil KOpXOHACH XO3MPTd BaKTIa Mapiu Ba
ITUMOJT TMTAPIHUCH YCUMJIUTH WIM3W Ba WIIU3NOSIIApUAaH YCUMIIMKIA CaKJIaHUIIUTa
HucOatan 70-75% yHyM OwiaH CepUsUIM paBUINJIa AJUIANMHUH CYOCTAHITUSCUHH
unutad umkapmokiaa. 2013-2014 #unnapna ajlalmuHUH CyOCTaHIMACHHU HWIIa0
yukapuil xaxmMu 1000 Kr 1aH OPTUKHM TalIKWI 3TU.

2.5. ITapnu Ba MIUMOJI MAPNUCH YCUMJIMTH MJIAM3U XaM/Ia
WITN3NOSVIAPUIAH AJVIANIMHUH CyOCTAHIMACHHM UKTHUCOAUI camapaaop Ba
IKOJIOTMK T032 UILJIA0 YHKAPHUII TEXHOJIOTUSICH [25]

XO03Upru BakTAa ajUlaMMHUH CyOCTAaHIMSICH WIUIA0 YUKAPWIHMININUIA KaTTa
MUKJIOpAa cyibhaT KHCIOTacH, XJopohopM Ba METWUJI CHUPTH KaOM OpraHuK
SPUTYBUYWIAP UILLTIATUIIAIN.

Nnvmuii  u3nmaHunuiap HaTWXKacHUla YCUMIIMK XOM  AIIECHIAH  AJUIANMHUH
CyOCTaHIMSICHHM HMKTHCOJUI camapajop Ba SKOJOTHK XaB(CU3 MIUIA0 YUKAPHIL
TEXHOJNIOTHSACH sipaTWiau. Ymoly ycyn Oyinda umad dukapuin skapaéHiIapuaaH
OpraHM3M Y4YyH 3apapiid OynraH, OCOH Y4YyBUd XJOpO(OpM, METHJI CHHPTH Kadu
SPUTYBUMJIAP Ba CyIb(paT KHUCIOTaCH OyTyHIJIai 0IM0 TallUTaH IH.

TakomumtamTupwirad ycyi Oyiimua (7-pacM) MaijaliaHraH XoM amé KO-
puaa kypcatu0 yrunranuaek, 80% Ju 3THII CIUpTH OWJIaH SKCTPAKUUs KHUIHHAIH (2)
Ba CyBIM KoiaukK osmHaau (6). CmojsacuMOH MoJdajlap CyBIM KOJIIWKJAH
JNeKaHTanusa ycynau Owiad onu0 TamutaHamu, 0,5% (CyBaM KOJIAMK Maccacura
HucOaTaH) «A» Mapkaiu (paosamTUPWIraH HeUTpan KyMup KykyHu conud 10-15
MUHYT naBomuja kaiHatwianu (19) Ba unbtpinananu (20). To3zananran anakanouj
CakKJIOBYM CYBIHM 3KCTPakT (21) HaTpuil kapOOHATHUHI TYHHMHTUPWITAH 3PUTMACU
owian umkopnanagu (pH 9-10) Ba 1 cyrtkara xonnupunanud. Yykmara Tyumiran
aNKaJouyIap WUFUHIUCUH axpaTuO onuHamu (22). Ankanoupnap vwuru"aucura 1:3-
1:5 wnucbatma »tun crnuptd (23) OunaH uNUIOB OepwiraHjia JanmaKOHUTHH
ANKAJIOUIM KYlluMya aikajioujjiap OuiaH Ouprajiukga yykmara Tymagd. Yykma
axpaTtu6d onuHanu (24), cnupt OWsIaH IOBUIAAHN, KyPUTHIAIH.
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Kypyk xonaukHu coupTim mapoutaa 5% mau OpoMU KUCIOTACHHHHT
CIUPTAArd spuTMacu OwiaH apanamtupunagu (25), 1 cyTkagan cyHr 4ykmara
TyIITaH JIANMAKOHUTUH Ba YHra KyllMMua ajKaJOWJJIapHUHT TUIPOOPOMUIIIU
Ty37apy (TEXHUK aJUIalMHUH) axpaTr0 onuHaau (26).

Texnuk amnanuaud 0,5% (TEXHUK aUlalMHUH Maccacura HucOaTtaH) «Ay
MapKaiau (QaojutalITUPWITaH KyMUp Kymuiaran xoiga 55% mu stun crnuptu (27)
épmamuna (1:10 HmcOarnma) kalTa KpuCTaUlaHaaAW. YOy TEXHOJIOTUs OVyiinya
QUTAMMHUH CYOCTAaHUMSCUHUHT YHYMH YCUMIIMK XOM amécuaa CakjIaHUIINra
uucOaran 70—75% HU TalIKWI DTAIH.

Takmud  xkunuuaértran  unuiad  YUKApUII  YCYJWHUHT  HMKTHUCOJUMN
caMapaJIopJIMTUHU KYpCaTUIl y49yH KyWHIa jkKaJBajl KYpUHHUIIUAA MabiyM Oyiran
TEXHOJIOTUSI Ba SIHTU HWKTUCOAMI camapaJop Ba OHKOJOTHK TO3a aJUIallMHUH
CyOCTaHIIMSCHHYM WIIIA0 YUKAPWIN TEXHOJOTHUSICH OViWYa OJWHTAH WKTHUCOIHUMA
KYpcaTKUWwiap KeJITUPUIIIH.

1-51caosan
Annanunun 0opu 6ocumacu cyocCmanyuACUHURZ MAbYM OY12aH MEXHON02UA 64 AHU
UWMNA0 YUKAPULL MEXHON02UACU OYIUYA UNA0 YUKAPUTUMMUOA XOM AWé 8a
Mamepuaniapuumz capgh 6ynruw Hopmanapu
Pernament Hopmacu Oyitnua
capduanumm (1 xr
cyOCTaHIIMS YUYH)

XoM amé Ba MaTepHAJLIAPHUHT HOMU Ba

T/p MebEpHi-TexHUK XyxoxaTinapu (MTX) Masbaym Auru
TEXHOJIOTUS | TEXHOJIOTHS
oyiinua oyiinua
1. |umon mapnucu YCUMIWIM WIAU3H Ba
WIIM3IOAIAPH, BOM 42-2420-95. Kypyk 181 ko 181 k&
XOM amé maccacura HucOaTaH aJUIalliHUH
mukaopu — 0,81%
2. | Orua ciimptu 'OCT 18300-72 2818 n 2818 n
Iy xKymianaad capd Oynran KucMu 189 n 195 n
3. | Cynsdar xkucaora 'OCT 420468 12 kr —
4. | Harpuii kapbonatr ['OCT 94-76 48 xr 13,5 kr
5. | Merun cnuptu I'OCT 6995-67 9,4 xr —
6. | Xmopodopm 'OCT 3160-51 1487 kr —
11y xKymiajad capd Oynran KucMu 241 kr —
7. | Harpuii cynsdar 'OCT 416676 17,2 kr —
8. | bpomug kucnora I'OCT 2413-80 0,6 xr 0,6 kr

1 kr awmanuHUH CYOCTAHIMSICUHHM SIHTU TEXHOJIOTHS OwilaH unuiad
YUKAPUIUIIN/A 3TUI COUPTUHUHT capd Oynumm 6op-ityru 2—4% ra omraau, HaTpHid
KapOOHAaTHUHT capdu 3 MapTamaH KYyNpoK Kamasiiv, TEXHOJOTHK >KapaéHaplaH
cynb(dar Kucioracu, METWI CHUPTH, XyJopodopm Ba HaTpuii cyiabdar Ty3uHH
UIIJIATUII YMyMaH 0JTUO TalllIaHTaH.

Xosupru BakTaa MHCTUTYT Takpuba wWnutad dYMKApWIl —KOPXOHACH]IA
spaTWiIraH TWIOT KypWwiMajga SHTA  TEXHOJOTus  Oyiinya  ajulalmvMHUH

28



CyOCTaHIIUSCHHUHT OMPWHYM CAaHOAT HaMyHaJapW OJIMHTAaH XamJia caHoaT uiuiabd
YUKAPUIl PErJIaMeHTH WNUIa0 YuKWwiraH. Tai€p MaxcyaoT yHYMH XOM aména
cakyanuiura Hucoaran 70-75% nHu Tamkwi staau. Jlopu BocuTacuMHU HUILIA0
YMKAPUII YCYTH Y30eKHCTOH Pecry6anKkacy naTeHT! GHiIaH XUMos KHIuHTaH [25].

SAurm  TexHonorus  OyiiMya  OJIMHTaH  QJUIAMHUH  JIOPU  BOCUTACH
CyOCTaHUUSACUHUHT (PU3UK-KUMEBUM XyCycHSTIIapu Ba (apMakoJIOrHuK (PaoyuIuru
YpraHwirasja, aBBajird TEXHOJIOTUs €pAamMua OJIMHIaH JOPU BOCUTACHUIaH MYTJIAKO
bapK KMJIMaCITUTH aHUKJIaH/IH.

AJUIaIMHUH 0P BOCUTACHHMHI THOOMETAA KYJJIAHUJIMIIUATA OUJ
kypcaTmagaap. UuctutyT dapmakonorust 0ynuMuna 10pu BOCUTACHHUHT (PapMaKo-
TOKCHKOJIOTUK TaJKUKOTIApH VTKA3WiIAd Ba aUIAMHUHHM HWILIATUAIN Oyinya
KypcarMaiap uIuiad YuKuIIu.

Tu60uér amanuéTuaa ayIanuHUH I0paKk KOPUHYACH Ba KOPWHYA YCTKUA PUTMHU
Oy3wiran xojuiapja, TeOpaHyBUaH apuUTMHUs, TaxXHAPUTMHUK Ba MapPOKCHU3MAa
MIAKJIJATd FOKOPU KY3Fanuil BakTuaa, Bonsd—IlapkuHacon—Yailt cunapomu nantuaa
Ky/utaHuiaau. Muokap nHGapKTUHUHT OOIUIAHFUY MAaTHAAa KacalHU Ty3aTaéTra
BaKTJa IMaifo OyiaraH oOpaKk PUTMUHUHT Oy3WIMIIUHM JaBojallja Xam JI0pu
BocuTacu cudatuia KyJlaHUIaIu.

Amnanuand 0,025 © Ne30 tabnerka Ba 0,5% num sputma, 2 MJI JId amiryja
XOJlaTua UILad YuKapuiIMOK/Ia.

2.6. Ilapnu ycuMJIMIH €p YCTKH KUCMM/IAH aKJIe3HMH CyOCTaHIUSICHHU
unLIad ynkapum rexsosoruscu [8, 18, 37, 41, 42, 44, 59, 61]

[Tapnu ycumnuru ep yctku KucMu 10 1aH OpTHK JaNakOHUTHUH, JICMKOHUH,
CEeNaKOHUTHUH, AalleTWJICENAaKOHUTHUH, N-Je3aleTUIUIANNAaKOHUTHH, JANMaKOHUINH,
aKCHUH, aKCMHATHUH, JICHKOHUIMH Ba OOIIKa alKaJIOWJIap WUFUHIUCUHU (XOM aiié
maccacura Hucoaran 0,5-0,8% aTpoduaa) cakmanau.

AcocaH, IOKOpHJA KailJ OSTWIraH To3aJlaHraH aJKajJoujjiap MWUFUHIUCU
(axyie3uH) IKOPH aHTUAPUTMUK (DAOJUIMK Ba aHTHMAPUTMUK XyCYCHUSATTa 3ra Oyiran
Jopy BocuTacu cudaruaa THOOMET aManueéTuaa KyJIJaHUIIra pyxcat Oepuiras.

Slpatunran  TEXHOJIOTMS ~acocuJa TEXHUK aKJIe3WHHW  (ajdkamoujyiap
WUFUHINCH) AP YCUMITUTH €p YCTKA KUCMHUJIAH CYB—CIUPT dPUTMACH EpaaMmua
AKCTPAKIHS KWW yCYJIU OWJIaH ajUTallMHAH aKPaTUO OJIHII TEXHOJIOTHICH acoCuaa
unuiad yukapuml MyMKHH (7-pacMm). TexXHUK akje3MHHM To3adall Y4YyH Y
xjopodopmaa sputunanu (28) Ba bpokman Oyiinua daommmru V mapaxa Oynrax
AMIOMUHUN OKcuAWAaH YTkazuO onuHaau (29). Dmoat Kyrontupunaau (30) cyHrpa
KypUTHJIaIu Ba YCUMIIMKIA cakjiaHuinura HucOaran 82—85% yHyMm OuiiaH akje3uH
CyOCTaHIUACH aXXpaTHO OJIMHAIIH.

Akiie3uH CcyOCTaHIMSICMHM HWOuiad 4uKapuil TexHosorusich HWHcTUTyT
Taxpuba uNUIad YMKApHUII KOpXOHAacH Oa3zacujia sipaTHIIraH alKalOuJJIapHU CyB—
CIUPT dpUTMACH EpJIaMUJIa DKCTPAKIUS KWIHO OJUIN KypuiMacujia KanTta uiuiad
YUKWIIA. AKIC3UHHUHT TaXprbOa caHOaT MIIIA0 YHKAPHUII PErIIAMEHTH, CyOCTaHITUS
Ba Tai€p mopu makiura (KoOukimanraH tabnerkanmap, 0,025r NelO) BakTMHUAIHK
(dapmakornes Makonanapu unuiad unkuiarad [41, 42, 44].

Tali€ép MaxCyJOTHMHI YHYMH XOM amiéaa cakjaHuiuura HucOaran 85% Hu
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TAIIKWJ 3TA/IH.

JIopy BOCHTACHMHM HILIA0 YMKAPUII YCyTH Y306eKucToH Pecry6nmkacu
MaTeHTH OWJIaH XUMOS KuiauHraH [18].

AKJIe3MHHMHI THOOMET aMaaméTrnaa KyJJIAaHMIIMIa OWJ KypcaTMmaJjap.
Nuctutyt dapmakonorus OVauMuga AOPU BOCUTACHUHUHT (PapMaKO-TOKCHUKOJIOTUK
TaJKUKOTIApU YTKA3WIraH Ba akJIE3MHHM HIUIATHIN OYiinuya KypcarMmaiap HILiad
YUKWJITaH.

KOpakHuHT 10pak oM Ba IOpak KOPUHYACH PUTMIIApU OYy3WIIMINMJIA AKJIE3UH
apuUTMUAra Kaply TabCUp KWIaJW. AHACTE3UK, OFPUK KOJIAUPYBYH, IIaMOJUIAILITa
KapIlIy Ba CEJATUB XyCYCHUITIADUHU HAMOEH KUJIaIH.

Xo3upru Bakraa Oop OynraH apuTMHsTa Kaplid TabCUpra sra OyiaraH JOpU
BOCHUTaJapyu OWJIaH CONMIUTUPUIITAH[A, yjlapra HUcOaTaH CypyHKalld Ba XaéT y4yH
xaBpuu OYnraH opak KOPMHYACH TaxXUKapAWsACH OYiraH KacajUlapHH JaBOJIallaa
AKJIE3UH Y3MHMHI IOKOPM CamMapayii JOPH BOCUTACH DKAHJIMIHMHM Kypcarau. bomka
apuUTMUATa Kapliyd JOPH BOCHUTANAPUAAH IIYHAAH SXIIM TOMOHHM OwiaH (apk
KUJIQJUKW, aKJIE3UH IOpaK ETHUIIMACIWIU Kacajulurd OwiaH ofpuraH Oemopiapia,
yMyMaH, MUOKapJ GyHKUIMSICHIa KUICKapYBYaH Y3rapuiljiap YaKupManiu.

2.7. lIuMoJ1 MAPNUCH YCUMJIUTY WIAM3H Ba WITH3NOSJIaPUIaH
AKCAPUTMMH CyOCTAHIUSICUHU MILIA0 YUKAPHUII TEXHOJIOTUSICH
[24, 71, 78, 87, 88]

[IIuMon mapnucu YCUMITUTH WIAU3U Ba WIJM3MNOACH XaM Maccacura HucOaTtaH
2-3% arpoduma ajmkamoujuIap UUFUHAMCUHU  CaKjaWau Ba  TapkuOujaa
JanmakoHUTUHIAH Tamkapu stHa 10 gaH opTuk ankanoujiaap (JIedkoHuH, N-
N€3alleTUUTANNAKOHUTHH,  CEMOKOHUTHH,  alleTWJICENIOKUTUH,  PAaHOKOHUTHH,
JEMKOHUANH, JANNaKoOHWH Ba Oomkanap) 6op. @apMako-TOKCHKOJIOTHK Ba KIMHUK
TAAKUKOTIAP HATWXKajlapura Kypa akCapuTMUH (TO3aJaHTaH  aJKaJoHaJiap
MUFHHINCK) apUTMUATA Kapln I0KopH (aolUInKKa sra 6yiranu yuyn Y3P CCB JIB
Ba TTHKBb ®apmakoiiorust KymMuTacu TOMOHHAAH THOOMETIA KEHT KYJIJTAaHUINIINTA
pyxcat 6epuiras.

TexHuK akcapuTMHH TApNy YCUMIWTKM WIIU3UM Ba WIIW3NOSUIapUIaH
ATANMHUH WIUTa0 YMKApUII TEXHOJOTWK cxemacunaH ¢oiinamann® onuuagu (7-
pacMm). TexHUK aKCapUTMUHHHU TO3aJalll YU4yH YHU XJopodopmaa sputuiaiu (28) Ba
bpoxman Oyitnua daommurn V papaxa OYiraH adiOMUHUNA OKCHUIUAAH YTKa3uO
onmmHaaM (29). DmoaT KyroaTupwiaau cyurpa kyputuwiaau (30), KypyK XoM aiéHuHT
Maccacura Hucoarad 2,8% €xku YCUMIIMK XOM alécua cakJIaHuIura nucoaran 82—
85% MUKIOpHUAa aKCAPUTMHUH OJTUHAIU.

Jlopn BOCUTaCMHMHI TeXHOJOTHsICH WMHCTUTYT Taxkpuba uIUIad YMKapUIl
KOpXOHacu 0azacuja sipaTUiraH ajikajlOWJIApPHUHT CYB—CIIMPT dpUTMAcH €paaMuaa
OKCTpAKIMs KWIMII YCyJId MWIOT KypuwiMacuaa KalTta wunuiad YWKWITaH.
CyOcranmusira, Tail€p mopu makiura (Kooukianran tadmerkamap, 0,025 r, Ne30)
BaKTHHYAIUK (apmakoness Makojanapu umiad uyukwirad. KIMHUK CUHOBIapUHU
VTKa3WIll y4yH eTapjid MUKIOpAAa JOpUW BOCUTAaCH WIUIA0 uukapwigu. Jlopwu
BOCHTACHHM MIIIA0 YMKAPHII yCylTH Y36eKMCTOH PecryGmuKkacy MaTeHTH OMIaH
XUMOSI KWJIMHTaH [24].
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2.8. AllTaNIMHUH 10PU BOCUTACMHY HILIA0 YMKAPUII YUKUHAWIapuIad N-
Ae3aleTIWIIANNAKOHUTHH TMAPOOPOMUIH (AHTHAPUTMHH) CYOCTAHUMSCUHHA
U120 YMKAPHUII TeXHoJorusicu [26, 76, 81-86]

AJNTanvuHUH J0pU BOCUTACH- N-oezayemunnannakoHumun
HU WIIad YuKapuin xKapaCHuma  euopoOpOMUOUHUHE MY3UIuuL gopmyiacu
JyuKUHAM ~ cudaruaa  TapkubOuia
KaTTa MUKJOpAA (XaBojaa KypUTHII-
raH YMKUHAM Maccacura HucOaTaH
50-80% raua) N-amezareTuiiarima-
KOHUTHH THUIPOOPOMHIUHU CaK-
JIOBYH JUTEPIICH aJIKAJIOUJIap apa-
nammMacu (METHJI CIIUPTIM YHKUH-
JI1) XOCUJI OYajiu.

YHOaH HaTUB  XOJIATJaru NH,
N-ne3aneTriannakOHUTHH — THI-
poOpOMUT-aHTHAPUTMUH nopu

BOCHTAaCHHH OpUTIHHAJI 150008 210 C30H42N207 -HBr M.Mm. 623
UHMKapHUII TCXHOJIOTHUACH ApaTUIaN.

Kyputunran uyukunau (7-pacm) (31) 1:3 aucbataa (32) aucTWiUIaHraH cyBja
SPUTWIIAM Ba 3pUTMAHUHT Myxutu pH 6,5 rada kentupwigd. YyHKHM MyXUT Ky4du
acociuk OVica, SKCTpakTra Karra MUKAOPAA YUMKMHAWIA OOp OYiraH Kepakcus
OollIKa aJKaJouJIap apajaliMacud Xam YTaau, MyXUT Kywid KucioTanu Oyica, N-
Ne3aleTUIUTANIAaKOHUTHH TUAPOOPOMUIM KUUUH SKCTpaKius O0yiaaau, Oy aca acocuii
MaxCYJOTHUHT YHYMH KaMaluIIura oiaub Kenau.

Myxutu pH 6,5 Oynran cyeBimm »puTMazaH ankajiouaiaap 3 Maporada
xyiopoopm Ounman akcrpakums KwmHagd (32).  Xmopodopmum - axparma
bunbTpraHaau, KyOITUPWIAIW, cyHrpa KypuTwiaau (33), aneTtoH OuiiaH HWIIUIOB
Oepunaan (34) Ba BakTUHYAIMK ¢dapMmakones MakoJiacu Tajnabmapura KaBob
OepamuraH aHTHAPUTMHUH JOPYU BOCHTACH CYOCTAHIIMSCHU OJWHAIAN. YHYMH XaBOJa
KypUTWITaH YUKUHIAUHUHT Maccacura HucOaran 50% HM Talmikuwi S3TAH. 3apyp
Oynran MebEpPUM TEXHUK XyXOKariaap HuruHAucH (cyOcTaHuus Ba Tai€p JopH
IIAKJINTa BaKTUHYAIMK (papMaKores MakoJiacu Ba TaXpuOa-caHOAT UILTA0 YHMKAPHIIT
periaMeHTd Jioluxanapu) wunuUiad YukKwiraH. MebEépuil TEXHUK XyxoKaTiap
pfimrunaucn V3P CCB JIB Ba TTCHKEBB ra KeHr KIMHHK CHHOBJIAp YTKa3MIITra
pyxcaT OJUII YU4yH TOMIIMPUITaH Ba yi0y JOpPY BOCUTACHMHUHT KJIMHUK CUHOBJIApU
YUYH pyXcaT OJIMHTaH.

JIopy BOCHTACHMHM HILIA0 YMKAPUII YCyIH Y36ekucToH Pecry6imkacu
MaTeHTU OWJIaH XMMOS KWJIMHTaH [26].

AHTHAPUTMHMH JOPH BOCUTACHHMHI (apMakoJoruKk ¢aosiuru. MHCTUTYT
dapmakonorusi Ba TOKCHUKOJOTHS OYynIMMHAAa YTKa3WiraH TaaKUKoTiIap N-
Je3aleTUIUIANNAKOHUTHH alIKaJIOWIM XaM IOKOPU AaHTHApUTMHUK XyCyCHsITra 3ra
SKAHJIMTUHU Kypcatau. N-ae3aleTUUIANNaKOHUTHH TUAPOOPOMUIUHU (aHTHUAPUT-
MHUH) BeHara OOpWITaHHWJa aHTUAPUTMUK (aoumru Oyiivya ajulalMHUH JIOpH
BOCHTAaCHJIaH KOJIMIIMACIWTHHU KypcaTau. byHman Tamkapu N-ae3anerui-
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JaNmMaKOHUTUH THAPOOPOMUIN aJUTAIMHUH JOPH BOCUTACUTA HUCOATAH 3aXapCHU3POK,
KaTTa TEpalEeBTUK KEHIJIMKKA 3ra, apuUTMHAra Kaplil TabCUPH AJUIAMHUH JIOpH
BOCUTaCH TabCUPUAAH TE3POK PpHUBOXIAHAAH, (apMAKOJIOTUK TabCUPUHUHT
JABOMUMJIUTH FOKOpUAA KYpCaTWITaH JOPU BOCUTACUHUKNIAH KOJUIIMAaNIH.

IOpakHuHr (0pak oJiiM Ba IOpaK KOpUHYACH pUTMiIapu Oy3wiumuga N-
Je3aleTUUTANTIAKOHUTUHHUHT apUTMUSATA KapIik TabCUPU KYpUHAIU Ba Oy xap Xui
MexaHu3M/Jla keuaau. TepaneBTUK Ao3ajiap W4KAa JOPU BOCUTACKH MaH(uil HHOTpoOMN
TabCUpra 5ra 3Mac, aprepual KOH OOCHMMUHM OIIMPMANIU, XOJUHOJMTHK Ba
aJpEHOJIUTUK caMapa KypcaTMaiau.

N-ae3aneTHIannakOHUTHH THAPOOPOMUIN (aHTUAPUTMHUH) JIOPYU BOCUTACUHU
ammynana 0,5% mu 1 M1 11 UHBEKITMOH dpUTMa cudaTuaa KyJian Takiaud dTHITaH.

3-0yaum. I'esimoTpuH, OMKYKYyJIMH, d-B-rugpacTuH, aKOHUTHH, IOHAKCHH
THAPOXJIOPH/IM BA HMIIEPHAJIHH OMOPEaAKTHBJIAPUHHA MYKOOM/JIAIITAH HILIA0
YMKAPUII TEXHOJIOTHAIAPH.

3.1. Fuumosia KkKykMapa3m YCHMJIMTHM €p YCTKH KHCMHIAH TeJHOTPHUH
OMoOpeakTMBMHU MILIA0 YNKapuII TexHoJoruscu [1, 11, 28, 33, 70]

70 Kr FuuMoja KyKMapasu yCUM-
JUTU ep YCTKU KUCMUHU 5-20 MM raya [ eruompur ankaiouOuHuHe my3uiuid
MalJjallaHraHuJaH CYHI 3KCTpaKTopra Gopmynacu:
comu6, 300 1 80% sm 3THA cnupTUAa
(runpomonyn 1:4,2) 8 coar maBomuaa

Oyxrupuirad 160 1 skcrpakr axparu6  H() H CH2OOC

onuHaau. Sna 5 mapra 80% sm 3THI B

ciuptd (xap ran 160 n man) Owiad HO__<
IKCTPAKITUS kuuHaau. OauHraH N H—+0CH
OKCTPAKT BaKyyM - OYFJIATTUY KypHII- 3

MacHIa JacTia0Kh XaKMHUra HuUcOaTaH
8—10% KOJT'yHU4a OyfiaTui
HaTmwkacuga 60 11 KyIOITUPUITaH CYBIU Ci6H27NOs M.m.233
AKCTpaKT onuHau. OJIMHTaH SKCTPAKTHU

peaktopra conud, myxutu pH 1 6ynarynura kagap 2,5 Kr cyibdar KUCIoTacu OusiaH
UIUIoB Oepuiaau, cyHrpa N-okcua opmacuaaru TeIMOTPHHHN KaUTapWiInIN YIyH
apanamTupuO TypuiraH XojaTda 4 Kr pyX MeTalu KyKyHHM KyIIuiaah. Apamamma
MyXUTHHUHT xapopatu 70°C OynaryHuua 4 coar JaBoMHuAa KU3IUPHUIIAIH.
OunbTpnam Wynu OuiaH OpPTUKYA PYX METAIM KYKYHM aXpaTuO TalulaHaau.
Ankanoun xapaktepura sra OyJiMaraH MOJJaTapHU aXpaTUO O YU4yH KUCIOTAIH
sputMa 2 Mapta xsopodopm (20 1 gan) Owrad roBuiaau. To3zamaHraH KHUCIIOTAIU
sputMma (64 1) 25% nu ammmak sputmacu Epaamuaa myxuta pH 11 Oynrynuga
UIIKOpJaHaau Ba xap Oup Xaxmu 10 n Oynranm xmopodopm Ounan 4 wmapra
OKCTpakiusi KWinO onmHaau. XJopoQopmild H3KCTPAKTIap BaKyyM-OyFiaTrud
KypwiMacu épaamMuaa KyrITHPUINO, CYHTpa KypuTuiaau (8-pacm).
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CyB—KOJIUKIN YKCTPAKT

Cynvgham kucromacu époamuda
MYXUMHU KUCTOMATU KUTUUL, PYX
Memanu KyKyHu Kyuwuwu, 4 coam
oasomuoa Kuzoupuut, purbmpiaut

A 4

AJIKaJIOUIIapHU KUCIIOTAIU SPUTMACH

Xnopogopm ounan oeuw, pH 11
eaua uwkopaaut, Xxiopogopm ounan
IKCMPAKYUS KUTUUL, DUTbMPAAUL,
KYIOIMupuil

A 4

Ankanonap MTuFMHIUCU

Ayemon bunan uuinos depuu,
MEXHUK 2eNUOMPUH YYKMACUHU
asicpamu6 onuw

A 4

TexHUK reTmoTpuH

Ayemon époamuoa
Kauma Kpucmaniaul

A 4

I'enmnorpun

8-pacm. Fuumona Kykmapasu ycumaucu ep ycCmKu KUCMUOAH 2eTUOMPUH
Ouopeakmugu cyoCmMaHyUACUHY ULLIA0 YuKapuul 010K-cxXxemacu.

Ankanoujap vuruHaucu (560 1) 3 s anetoHga ’puThiIagd Ba 12 coatra
KOJIIUPUIIAAA, YyKMara TYIITaH TeIUOTPUH (UibTpiiad OJIWMHAAM, AlleTOH OWIIaH
10BUO, Kyputuinaau. OnuHradn TexHuK remuorpunra (490 r) 1,6 n ameton kymmb
aNKamouuIap TYJIHUK JpUTyHUYA Ku3aupwiaad. Aueronnu sputmagaH 8—10 coat
JABOMHJIA XOHA Xapoparujia TeIUOTPUH aJKaJOWAM KpucTajuiaHagu. ['enuorpun
KpUCTaJNIapy aXXpaTuO OJMHAAM Ba aleToH OwunaH roBuiaau (425 r). @unbTpar
KYIOJATUPWINO, KymuMya 45 r reamoTpuH onuHaau. Tai€p MaxCyJlIOTHUHT YHYMH
470 T €ku xoM amé maccacura aucoaran 0,67% Hu TalIKUI STaau.

NuctuTyT Taxpuba unuiad 4YMKapuil KOpXOHAcHJa spaTWiraH Kypuiamajia
TeJIMOTPUH UIUTA0 YMKAPHUII TEXHOJOTHUICU KalTa UIuiad YMKUIIU, TaKpruba-caHoat
UnuIad YUKapUIll perjiaMeHTH Ty3uwiauO, 1982 #unga ummad dukapuiira TaTOuk
stwirad. Wnuia® yukapwia€rraH TeluoTpuH OUOpeakTuBU Xaxkmu PecryOnvka
THOOMET MyaccacayiapuHu ymOy OuopeakTuBra OyJaraH TajJaOWHU TYJIWUK KOHIUPHO,
@®paHius 1aBiaTura Xam dKCHOpT KUITUMHMOK/IA.

[enMOTpUH  OMOPEAKTMBUMHM  MILIA0  YMKAPUIN — YCYIM  Y30eKHCTOH
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PecnyOnukacu myamndauk ryBOXHOMAcH OUaH XUuMOs KWIMHTaH [28].

lemuotpur  anmkamomaw THOOMET amanmuéruma OuopeakTwB cudaruga
JKUTapJaru capuk Ba OOIlKa OFUpP KacaJUIMKJIApHHU caMmapalid JaBoJjall yCyJIJIapuHU
unuiad YUKWl yuyyH JiabopaTopusi XaWBOHJIApW >KUrapuja Capuk Ba IUPPO3
KaCAJUTUKJIAPUHUHT TaXpurba MOJIeJUIapUHU OJIMII YUYH UIILIATUIIA U,

Acocuif MaxcyJoT YHYMH XOM aménard Mukiaopura Hucb6atan 70-72% Hu
TAIIKWJ ITA/IH.

3.2. bypmakopa ycUMJIMIH €p YCTKH KHCMUIAH OMKYKYJIMH Ba d-B-rugpacTun
OMopeaKTHBJIAPUHHA MILIA0 YMKApUII TexHoJorusicu [17, 35, 72]

Tyzunuw gpopmynanrapu:
bukyxynun d-p-euopacmun

C20H17NO6 M.m. 367 C21H21NO6 M.m. 383

XaBojia KypuTwiran 0ypmakopa ycumiuru ep ycTku kucmu (10 kr) 5-10 mm m
KO MaljanaHagu Ba DKCTpakTopra >kounaHamd Ba 25 1 80% v 3THI CIUPTH
IpPUTMACH CONMO, TYHru OykTupmmra kKoinmaupuiaau (9-pacm). 15 1 dKCTpakt
osmHaayu. lllyHra yxmam sHa S5 Mapra SKCTpAaKUWs KWIMII HOUIAPH aMaira
OLIMPWIAINA. DKCTpaKTiap BakKyyM-OyfjlaTrud KypuiaMmaiapuja OJIIMHTH XaKMHUIa
HucOatan 8—11% koiryHuya KyrooJaTupuiaad Ba 7,8 71 CyB KOJJAMKIU IKCTPAKT
onuHaau. CyB KOJAMKIM SKCTPAKT LIMIIA NAaXTa OpKaIH (UIbTPIIaHUO EKU IOKOpUTa
Cy3u0 YMKKaH CMOJIACHMOH MOJUJAJIApHU JI€KaHTalusl ycyiu €paamuja axpaTtud
onuHuO, 25% nu ammuak sputMmacu €paamuna myxutd pH 8,0-9.5 Oynrynuua
UIIKOpJAaHAIM Ba aJKalouyiap xJopodopm OuiaH skcTpakuus Kuinbd omuHanu (5
mapta xap Oupu 4 1 nan). Xuopodopmim skcTpakTaan ankamoumnap 10% nu
cynbdar kuciaoracu €paamuia dKCTpakuus KuiuHaau (5 maprta xap oupu 4 1 gaH).
Ankanmoua XxapakTepura dra OyiIMaraH MoOJiajJiapAad To3ajall Y4yH KHCIOTaIH
aKaouIap dpuT™Macu 2 mapra xjaopodopm (5 1 gaH) Owiian roBuiIaau. To3anaHran
19 n mukgopaaru ajKaJOWJJIADHUHT KHUCJIOTaIM HKCTpaktTh Myxutu pH 9-10
oynrynnya 25% M aMMHMaK 3pUTMacH €pAaMuaa WUIKopJaHaau. MiukopiaHran
OKCTpAakT 12 coar naBoMmaa Typrad, alkajloWjiap 4Yykmara Tymagd. 145 r
MUKJIOpHIard KypUTWITaH ankaiouiap uurunaucu 0,5 1 xiaopodopmia 3puTuiaau
Ba amomuHui okcuau (bpoxman Oyitmua Qaomnuk mapaxkacu V) maH YTKa3uob
oJiMHaAM (MOJ1a Ba allFOMUHUI okcuau HucOatu 1:2). FOBum yuyH smoat cudartuia
xyopodopmaan ¢dorgananunagu. To3anaHraH aJKaJOWUIAPHUHT XJIOPO(OpMIH
APUTMACH KYIOJATUPUIIAIU, CYHIPA KypUTUIIAAH.
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CyB—KOJIUKIN YKCTPAKT

25% nu ammuax spummacu 6uIaH
myxumu pH 9—10 6yneynuua
uwKopaaw, X10poghopm ounran
IKCMPAKYUS KUTUUL

A 4

Xnopohopmiid IKCTPAKT

Ankanouonapnu cynvgham
kucromacurune 10% au spummacu
OUnaH SKCMDAKUUA KUTUWL

A 4

AJIKaNOUJIApHUHT CYJIb(haT KUCIOTAIU SPUTMACH

Xnopogopm 6unan rosuu,
25% nu ammuax apummacu OuIaH
UWKOPIIAW, YYKMAHU aXCPamui

A 4

Aukanouaap HHFUHAUCH

Xnopoghopmoa spumuw 6a Al;O3 au
KOJIOHKAOA XpomMamozpagux
mo3sanaut, S10amHU KYIOJImupui

A 4

To3zananran ankajionmiap UMFUHIUCH

Memun cnupmu 6unan uwinos
bepuwt, YKManu axcpamuud

A 4

Texuuk 6ukyKynuH Ba d-B-ruapacTuH apaiammMacu

Memun cnupmu 6a xnopogopm
apanawmacu époamuoa Kaima
KDUCIALAUL

A 4

bukyxkynun Ba d-B-ruapactun

9-pacm. Bypmaxopa ycumaueu ep ycmku Kucmuoan OuKkyKkyaun ea d-f-cuopacmun
Ouopeaxmuenapu cyocmaHyuAIAPUHU ULLIAO
yuKapuul O10K-cxemacu.

105 r ankanouuiap WHFUHAUCH oJHAAH, y 0,32 J1 METUJI CIUPTUAA SPUTUINO, TYHTa
KOJAUPWIAAU. XOCU OYyiran uykMma (uibTpiald oiauHaad. MeTun cnuptu OuiaH
10BIWIINO, Kyputunaau. buxkykynun Ba d-B-ruapactun ankanougigapuHuHr 60 T
TEXHUK apajaimiMacd oJuHaau. MeTun cnupTd Ba  XJopodopM  apanammacu
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€paMuia TEXHUK MaxCyJIOT KalTa KpUCTAJUIaHUO, To3a XoJiaTtaa OuKyKyauH Ba d-f-
TUAPACTAH OJIMHAIW. MaxCyJoTIapHUHT TEXHUK IIapTh Tajabjapura xKaBoo
Oepamurad OMOpeakTUB OMKYKYJTHHHUHT YHYMHU 13,2 T €ku X0oM aména cakjJaHUIIHNTa
HucOatad 72% Hu Tawkui 3taau, d-B-ruapactuHaun yaymu 39,6 © €ku xoMm aména
cakjIaHuIInra Hucoaran 75% HU TaIIKWII DTagu.

NuctuTyT Takpuba unuiad 4uKapuil KOpxXoHacu 0azacuja OMKYKYJIMH XaM[a
d-B-rugpacTuH OMOpPEAKTHUBIIAPUHM HIILIA0 YUKAPUII TEXHOJOTHUsJIApU KalTa uiiad
yukuaau. Taxpuba caHoat Mnuiad YMKaApUIl perjiiaMeHTiaapyu uiuiad yukuauo, 1992
Wuina caHoarra TaTOMK ATWIAUA. bukykynuH Ba d-B-ruapacTuH unuiad 4MKapuIil
XaKMJIapU BaTaHUMHU3 THOOMET MyaccacallapuHUHT ymiOy OuMopeakThBiapra OynraH
TanabuHU KOHAMPUO KEIMOKAa Xamjaa ymlOy OwopeaktuBinap ®dpaHiusra SKCIOpPT
KWJIMHMOK/IA.

buxkykynun Ba d-B-ruppactun ankamounpnapu OuopeakTuB  cudaTuaa
Ouonoruk, (apMaKoJIOTMK Ba TOKCHKOJIOTHK TaJIKUKOTIapAa TraMMa-aMUHO &F
KHCIIOTAaCUTa aHTOTOHUCT cU(aTh/a UIUIATHIIAIH.

BUKYKyJIMH  OWOpEaKTMBMHM HMILIA0  UMKAPUII  YCyIH  Y30EKHCTOH
PecnyOnukacu narentu Ousian XxuMos KuiauHras [17].

3.3. /KyHryp nmapnucu yCMMJIMTH WIAN3MEBAJIAPUIAH AKOHUTHH OMOPEeAKTHUBH
CyOCTAHIMACUHM UILJIA0 YMKAPHUII TEXHOJIOTHACH
[5, 12, 31, 34, 56]

Viuamu 3—-10 MM Kunu6 Maiina-  AKOHUMUHHUHZ MY3utuw QopMyIacu:
JIaHTaH Ba 3KCTpakTopra xoinanrad 50
KT JKYHFYp Hapiucy WIJu3 MeBalla-pura
150 n 80% 1nu coupt spUTMacu
Kyinnub, 12 coarra KOJIAMPUIIA[IH.
Cynrpa 80 51 cniMpTin dKCTpakT axkpa-
MO ommHamu. MkkwHum wmapra 80 1
JKCcTpareHT Kyuuiaau. lllyHra yxmamn
XOM ameé€ ssHa 6 mMapra dKCTpakLUUs KH-
JUHAIW. OKCTpaKTIapHU OUpJIAIITH- C34sH47NOy, M.Mm. 645
pub, ONAMHTH XaxXMura HucOaTaH

7-10% KoaryHu4a BakyyM-OyfJlarrud KypwiMacu €pJamuaa  KyHOJITHPHIL
HaTwXacujga 64 J1 CyB KOJAUKIM SKCTpakT onuHaau. CyB KOJJIMKIA JKCTPAKT
dbunpTpnanray, HaTpuil KapOoHaT spuTMacu OuiaH myxutd pH 8-9 Oynrynuua
umkopiaanaan Ba 4 mapta (15 n nman) xnopodopM OWilaH SKCTPAKIUS KUJTUHAIH.
AnkanouanapHuHr Xjgopodopmian dkcTpaktura 3 1 5% am cynbdar KucioTtacu
Oounan nnuioB Oepunaan. Pazanap axxpairaHuAaH CYHT Cylb(}aT KUCIOTaIN SKCTPAKT
axpatu6d onunanu (10-pacm).

Mynra yxmam cyiabdar kucaoTacuHUHT 5 % Jin 3puT™Macu Ounan (2 1 J1aH)
gHa 5 mapTa SKCTpakuus Kuiunbd onuHaau. Kymmmya mojnanapiaH To3ajiall yuyyH
NKaJIOUJIAPHUHT KUCTOTanu sputMmacu (5 1 npaH) 2 maprta xjopodopm Ouinan
I0BUJaAM. 13 J1 MUKAOpIAru IOBUJTAaH AJKaJOWUUIAPHUHI KHUCJIOTAIM SPUTMACU
HaTpuil kapOoHaT spurmacu O6mnan myxutu pH 8—9 OynryHnua nmkopnanaau
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CyB—KOJIUKIN YKCTPAKT

Hampuii kapbonam spummacu
ounan myxumu pH 8-9 6yreynuua
uwKopaaw, X10poghopm ounran
IKCMPAKYUS KUTUUL

A 4

Xnopohopmiid IKCTPAKT

Anxanouonapuu 5% au cyrvgham
KUCIOMACU I3PUMMACU OULaH
IKCMPAKYUS KUTULL

A 4

AJIKaJOUJIApHUHT CYJIb(haT KUCIOTAIU SPUTMACH

Xnopoghopm bunan roeuw, Hampuii
KapOoHam spummacu OuIan myxumu
pH 8-9 6yneynuua uwxopnaw,
Xnopogopm bunan SIKcmpaxKyus
KUIUUL, KYIOTmMupui

A 4

Aukanouaap HHFUHAUCH

Cnupm 6unan uwinog bepuu,
YYKMAHU anCpamud onuw, Kypumuiu

A 4

TexHuk akOHUTUH

Xnopogopmau spummanu anioMunHuLl
OKCUOUOA XPOMAMO2PAPUK
mo3sanaui, Oyenamuw, ayemor oOuiaH
uuL08 bepuu

A 4

AKOHUTHUH

10-pacm. Kyneyp napnucu unous mesacuoan akOHUmMUH OUOPEeaKmMuUGUHU
CyOCmaHyuACUHU UIAa0 yuKapuul 6;10K-cxemacu.

Ba ankanouaiap 15 1 xmopodopm 6mnan sxcrpakuus KuinuHaau. [lynra yxmam siHa
4 mapta xnopodopm (10 n nman) Omman sKcTpakumsi KWinHagu. bupnamrupunran
XJIOPO(OPMITH SKCTPAKT BaKyyM OCTHAA KYHOJITHpWIaaH, cyHrpa Kyputmwiagu. 300 T
ankanoujap HuruHaMcura 570 M1 3TWI COMPTH OWIAH WMUUIOB Oepuiaau Ba 12
coatra KOJAUpWIaad. XOcui Oyiaran 4ykma QuibTpiad OJMHAAW Ba KypPUTHIAIM.
100 T TexHWK aKOHWTHH oOJuHaAW. TexHuk akonmtwH 100 Mi xmopodopmaa
SPUTHIIAJM Ba KOJOHKara (akOHUTHH:amOMUHUN okcuan 1-30:40 HucOataa)
cosiuHran bpokman Oyitnya daomnuk mapaxkacu V OViIran ajqrOMUHUN OKCHAMIAH
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YyTKa3wiagu. AKOHUTHHHH XJopodopMm OuiaH 10BUO onuHaau. To3ajnaHrad
xsopodopmmu amroataun 50°C gaH rokopu OyiaMaran Xapoparaa KyHOJTHPHIAIH,
cyurpa kyputuwiaau. Kypyk konaukka 100 mit arieTon 6wiad unuioB 6epuiaau Ba 12
coarra KOJIupwiaaud. XOocui OyiraH yykMa axpaTuO OJIMHAAW Ba KypUTUIIAAH.
AKOHUTHUHHHMHT YHYMH 56 T €kM XOM aléna cakjanumura Hucoaran 55% HU TallKuil
ATa/IH.

HNuctuTyT Takpuba unuiad yuKapuil KopxoHacu Oa3acuja sipaTWIraH caHoaT
KypwiMacujia OWOpEeaKTUB AaKOHUTHUHHM HWIIA0 YMKApHII TEXHOJOTHSICH KalTa
unutad yukuiarad. TaxpuOa-caHoaT UILIA0 YUKAPUIN PETJIaMEHTH MILIad YUKW,
1985 #imnpma canoar MukEcuaa WNUIA0 YMKApUINTa TaTOMK ATHUITaH. AKOHHTHH
OMOpPEaKTUBMHUHT HIUIA0 YUKAPUII XAKMHU PECIyOJMKAHUHT WIMHNA TEKIIUPHUII
Myaccacajlapd TajJaOMHU TYNIUK KOHAMpHO KenMmokna. buopeaktuB ®paHmms
MaMJIaKaTUra Xam 3KCIOPT KWJIMHMOK/IA.

Kynnanuwmmmm. Tu66uér amanmuéruga Ba OSKCIEpUMEHTANT OHONOTHsAA
AKOHUTHH OMOPEAKTUBU IOKOPHU camapaiv aHTHAPUTMUK JIOPU BOCUTATApPUHU H3JAIT
Ba spaTuliga opak (QaoUsITH MATOJOTHSUIAPUHM, OUPJIaMUM HMITYJIbCIAPHUHT
reHepalmsiCl acocuja €ETyBYM MOJEKYJSp »Kapa€Hiap MOJAEIUIApUHM sipaTUlAa
UIUTaTUIAIN.

AKOHUTUH  OHOpPEaKTUBMHM  HIUIA0  YHKApPUII  YCYJId  MyauIM(IIUK

ryBoxHomacu [31] Ba V36ekucron Pecnybnukacu mateHTH OujaH XUMOSI KWJIMHTaH
[12].

3.4. KaMUIICMMOH caBaFru4 YCUMJIMIH OapriiapuaaH J0HAKCUH
THAPOXJIOPUAN OMOPEeAKTUBMHYU MILIA0 YNKApHII TexXHoJorusicu [20]

2 xr ymuamu 10-20 MM rada maiiga-  Jonaxcun euopoxiopuou my3uiuu

JaHraH ycumMiauk xoM amécu 80% i 31w Gopmynacu:

cnupTd  dpuTMacu  Ounan 6 mapTta CH
AKCTPAKIUS KWIWHAIW. bupuHuM sKCTpak- CHzN: 3
IS YYyH 6 JI 9KCTpareHt Kyuuauo, 10 coat CH3
naBoMuga OYKTUpWIAIW Ba 3 J1 DKCTPAKT N

axparub onuHamu. VkkuHum Maprta 3 1 | - HC1
SKCTPAreHT Kyuunaau. XyAad LIyHJIau H

YHHMHYM-ONTHH'H QIIKAIOUAIH IKCTPAKTIAP 1y N, - HC] M.m. 210,5

8,8,6Ba 6 coar nmaBomuaa OVKTHUPHIHO

aXpatud oJauHAAM. DKCTpakTiaap OupiamTUpuiagd Ba Bakyym octuaa 50-60°C
xapoparna onauHru xaxmura Huc6atan 10% xonrynwya (1,8 1) KyroaTupuiagu.
Konauk ¢unbrpraanaau, 7% au HaTpUil UHIIKOpH puTt™Macu oumiad myxutua pH 10-12
OyJNryHuYa HIIKOpJiaHaau, ankaimouiap 4 mapra xiopodopm Owran (1 1 gaH)
OKCTPAKIUS KWIMHAIW. XJIOpPOQOpPMIM JKCTPAKTIAH alKaJlouajgap cyibdar
KUCTOTaCUHUHT 5% 5n sputmacu 6wmnan (0,5 1 qaH) 4 MapTa SKCTPaKIKs KUITU-HAIH.
Cynbdat kucnoTanu ajkajaouiap 3purMacu 2 maprta xjopodopm 6uian (0,5 1 gaH)
10BWJIau Ba 7% I HATpUil UIIKOpU 3puT™Macu ouiad myxutu pH 10—-12 6ynrynuua
UIIKOpJIaHAIu, ankajmouuiap xyuopodopm Owmman (1 n maH) 3 Mapra SKCTpakuus
KWINHAIN, KyIOOTUpUIaau, cyHrpa Kyputunaau (11-pacm).

38



CyB—KOJIUKIN YKCTPAKT

7 % nu Hamputl UWKOPU I3PUMMACU
ounan myxumu pH 11-12
OYI2yHUYA UKOpIauL, X10poghopm
OunaH SKCMpaKyus KUIuuL

A 4

AJNKaNOUAJIAPHUHT XJI0POPOPMITU IKCTPAKTU

Anxanoudnapnu 5% au cynegham
Kuciomacu spummacu Guian
IKCMPAKYUST KUTUUL

A 4

AJNKaNoOUAJIapHUHT CyiIb(haT KUCIOTAIN 3PUTMACH

Xnopogpopm bunan osuus, 7% nu
Hampuii UWKOPU 3pummacu Ounan
myxumu pH 11—-12 6yneynuua
uwKopaaw, Xiopogopm ounam
IKCMPAKYUS KUTUUL, KYIOIMUPULU

A4

Ankanonap MTUFMHIUCH

Omun cnupmu 6unan uuLI08
bepuut, YYKMAHU axcpamuii,
OOHAKCUH 2UOPOXTIOPUOUHU OJIULUL

A 4

TeXHUK JOHAKCHH THIPOXJIOPUIN

Omun cnupmu ounan Karima
KPUCMATLAHMUPULUL

A 4

JIOHaKCHUH rUAPOXIOPUAN

11-pacm. Kamuwicumon casazuu ycumaucu oapziapuoan 00OHAKCUH
2UOPOXTIOPUOU DUOPEAKMUGUHU UMAA0 YuKapuul 0J10K-CXemacu.

Ankanougnap vurunaucura (10 r) qoOHAKCHH alKaJOWAWNHU YYKTUPUII YUyH
20 mu1 3TUA CUPTH OWJIAaH MIUIOB Oepwiiajau, yykMmara TylIraH JOHAakcuH (5,2 1)
¢unbTpnam itynu Ounan axxpatud onuHaAu. JJOHaKCHH THAPOXIOPUANHU OJIUIT YIYH
yykmara (5,2 T) COUPTIAM MIAPOUTIA XJIOPUJ KHUCIOTACH OWIIaH TYHHH-TUPHUITAaH
cnupt 3putMacu €épaamuna Mmyxutu pH 3—4 Oynrynuda unuios Oepunanu. Yykmara
TYWITaH JOHAKCUH THUAPOXJIOPUIMA aKpaTUO OJWHAIAM, COUPT OWJaH IOBWIAIM Ba
cnupT OwiaH KaiWTa KpuUCTaUlaHTUpwiIaad. YHymu 2,1 r© €xku YcuMIuKaa
cakJIaHMIIUIa HucbaraH 75% HU TalIKWI TAIN.
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WuctutyT  Takpuba — vmuiad  YMKApHMIl  KOPXOHAacHjaa  JOHAKCUH
THIPOXJIOPUINHY UIITa0 YUKAPHII TEXHOJIOTUACH KalTa UILIad YUKUITaH.

NuctutyT (papMakosoruss Ba TOKCHUKOJOTWA OYIuMuIa YTKa3wiraH TaaKu-
KOTJIap UIYHU KYpPCaTAWKH, JOHAKCHH THIPOXJIOPHUIM KaM 3axapiiv, OadaJOHHUHT
camapalii CTUMYJSTOpU xucobOnaHaau. Taxpubamap opkanu MyTIaK J103ajaa
NaxuKapHuH JOPU BOCUTACHIaH, (PapMaKOJIOTHK KEHIJIUTH OnjiaH OpeBUHOJIMUH-/aH,
OKCHUTOIIMHTA YXIIalll TabCUPU OWJIaH AproTaMuHAaH (HaoipoK dKAHIUTU aHUKIAHIH.
HNonakcuHHuHr 3 Ta  MoauMdukanus — KWIMHTAH  XOcWjanapu  (JIOHAKCHH
TUAPOXJIOpUIM, N-OKCHJI JOHAKCHH, JOHAKCHH HoameTwiatu) @OpaHIUsHUHT
«Jlarokcan» ¢dupmacu katasorura TUOOMH-OMOJOTHMK  TEKIIMPUILIAD YUYH
OuopeakTuB cudaTuaa KHPUTHITAH.

JIOHAaKCHH  THAPOXJOPUAM  OHOpPEaKTUBUMHM HILIa0  YUKApUIl  YCyJIH
V36ekucTon PecryOnukacu natenTn Ounan xumost KutrHraH [20].

3.5. X0JIMOH MCHPFAryJid YCUMJIMIY €p YCTKU KUCMH/IAH UMIIEPHATIHH
OMoOpeakTHBMHU MILIA0 YNKAPHUII TeXHOJIorusicu [16]

2 Kr xom aménu ymyamu S5—10 mm Hmnepuanunnune mysunuw
raya maiganad, 6 mapra 80% nu 3TUn dopmynacu:
COUPTH DJpUTMAcu OuWjaH HKCTPaKLUS
KWinHaau . bupunum skcrpakuusra 7,4 1
AKCTpareHT Kyimnub, 8§ coar naBoMuja
Oyktupunaau, cyurpa 3,1 J1 3KCTpakT
axpatu6 onuHaau. Mkkunuu mapta 3,1 1
akcTpareHT Kywwianu . [lyngait kumu6
kevimaru  (12-pacM)  yYUHUH-OJITHHYHU
SKCTpaKIusaHu 6, 6, 4 Ba 4 coaT 1aBoMu/Ia
YyTKa3ub axkpaTtud onuHAAU. IKCTPAKTIAP
OupnamTHpUIAAN Ba OJIUHTH XaXKMUTA C,7H43NO; M.M. 429,64
HucOarad 10% KonryHuva, S’bHU CYBIIU
Konauk Oynryamua (1,9 1 arpodumna) xyronrupmnagu. CyBiau SKCTPAKT aMMHUAK
spurMacu OunaH Myxutd pH 9-10 OynryHuya MIIKOpJIaHaaWM Ba alKaJlOWJIapHU
xjopodopm Ounan (1 1 ;maH) 5 MapTa SKCTpakius KUJIWHAIU. XJIopodopmiiu
AKCTpaKTAaH ankaidoumiapuu 5% mu cynabdar kucnoracu sputmacu owiad (0,2 1
naH) 5 mapra 3KCTpakuus KwinHaau. Kucnoramu skcTpaktiap OUpiamiTUpUiuo,
uKKd Mapta xjopodopm Owman (0,5 1 gan) roBmwiagu. CYHrpa aakajaouajapHUHT
KUCIOTAJIM JKCTPAaKTH aMMuak sputMmacu Ounan myxutd pH 9-10 Oynrynuua
uikopiaHaau, 4 mapra xyopodopm Ownan (1 J1 jgaH) DKCTpakius KUJIMHAIH,
KYIOJNTUPWIAIU, CYHTpa KypUTHIAIM Ba aleTOH OujlaH MUUIOB Oepuind, TEXHUK
UMIICPUAIMH XpaTHO ONuHAAW. TEeXHUK UMIEPHAIMH XJIOpopopMaa 3IPUTUIHO,
«KCK» wMapkanmu cwiMkareab OwiaH TYJIJUPWIraH KOJIOHKara COJWHAIH.
Nmnepuanun xnopodopMm:ciiupt:25% mu ammuak (100:40:10) spurmacu Ownan
AMIOAIUS KWJIWMHAAW, KYIOJITHPWIAIWA, CYHTpa KypPUTHIATd Ba XJIOPOPOPM—METHI
CIUPTH apajammMacuja Kaita Kpuctawiantupwmob, 3,0 T To3a uMIEpHAIHH
ONMHAAN. YHYMHU XOM alI€¢a CaKIaHuIIUTra Hucbaran 65% HU TaIIKWI TaIu.
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CyB—KOJIUKIHN DKCTPAKT

25 % nu ammuax spummacu ounan myxumu pH 9—10 6yneynuva
UWKOPIIAW, XI0POGOPM OUNAH IKCMPAKYUS KUTUUL

v
AJNKanouaIapHUHT XJIOPOPOPMITH IKCTPAKTH

5 % nu cynvgham kucnomacu spummacu Ounan SKCMpaKyus KUIU

v
AnKanonasIapHUHT Cyib(aT KUCIOTAIN YKCTPAKTU

Xnopoghopm bunam weuw, ammuax spummacu ouran myxumu pH
9—-10 6yneynuya uwikopaau, Xi10poghopm 6uNaH IKCMpPaKyus.
KUTULL, KYIOTMUupui

v

Aunkanoujiap HAFUHAUCH

Ayemon dunan uwinos bepuut, mexHux UMNepUaIuHHU
asicpamudb oL

v
TexHUK UMIepuaIvH

Cunuxazennu KOJI0OHKAOA Xpomamozpagus ycyauoa mo3anaul

A

Nmnepuanun

12-pacm. Xoamon ucupzazynu ycumauzu ep yCmKu KUCMUOAH UMREPUATIUH
ouopeakmueunu uwiad yuKapuui 010K-cxemacu.

Nmniepuanud OMOpeakTUBMHU HIUIA0 YuKapuil TexHosorusicu WHcTutyT
Taxpuba wnuad dYMKapuil KopxXoHacu Oaszacuaa KadWta wunuiad YWKHITaH.
buopeaktus wumnepuanun @DpanuusHuHr «JlaTokcan» ¢upmacu KaTajsorura
KUPUTHUIITAH.

Nmnepuanun  tuObuér amamméruna M-2  xonmuuOnokarop cudaruaa
unuiatunaan. M—4 penentopiapra Omokatop cudatuaa 20 mapra, M—3 pemen-
topaapra 300 mapra Kydcu3pok, M—2 Tumnra kaparanjga (QaojulMru >KUXaTHAAaH
MabiyM Oynran M-2 Omokatopum — metokpamuH Ba AI-JIX Il 6. gan xyunm
XHucoOJIaHaIN.

NMnepuani OHOPEaKTUBHHM HMIUIA0 YUKAPHII yCyId Y30SKHCTOH
PecnyOnukacu natentu Ounas [16].
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4-6yaM. Y CHMIIMK XOM AIIECHHH CYB, MHHEPAJ ¢KH OPraHuK
KHCJIOTAJAPHUHT KYYCH3 IPUTMACHAA IKCTPAKIMA KHIUO,
CYHIpa yJbTpapuIbTPaLus épAaMKuAa TO3aJIall YCYJIU OMIaH
AJIKAJTOUAJIAPHU HILJIA0 YUKAPUIIHUHT MYKOOMJIAIITaH
TexXHoJorusicu [9, 22, 25, 27]

Anabuérnapaad MabiyMKH, aJKaJOUIJAPHUHT aCOCHM KYMUWIMIU YCUMIIUK
XOM amécuaa OpraHuK KHCIOTAJIAPHUHI Ty3H XOJaTuaa Oynaau, yiap CyB €KH
OpraHHvK Ba MUHEpaJ KUCIOTAJIaApPHUHI Ky4YCH3 dpUTMACUAA SXIIH dpUaH. XO3UPIH
BAKT[a YCHUMIIMK XOM aIIE€CUHU Xap XWJI OpPraHuK €KY MUHEpPAJI KUCJIOTaJapHUHT
Ky4CH3 JpUTMallapu €EplaMulia SKCTPAKLUMs KWIMO, CYHIpa HWIIKOpPJAHraH Yoy
AKCTPAKTIIaH CYIOKIUK—CYIOKJIUK SKCTPAKIUACH EpJaMuja ajlKaJOWJIapHU HIILIA0
YUKAPUII YCYJIU OWjIaH UILIaéTral Oup KaTop ajiKajlouajiap CyOCTaHUIUSICUHU HIILIA0
YUKapUIl CaHoAaT KypwiIMajlapd MapxXyld. YmoOy ycyinla CYHOKIMK—CYIOKIUK
IKCTPAKIHUACH BAKTUA KyJla TypFyH dMYJIbCUS TaWI0 OVIHMIINA acoOCHil KaMUWIIUK
xucobnanaau. Wkku Oup-Oupu OunaH apajamiMaiural CyIOKJIUKIap OuiaH
AKCTPAKIUS KapaHUAa SMYJIbCUS XOCHUJ OYIMIIMHUHT OJJIWHU OJIUII YYyH Oup
HeuTa ycyJuiap Takiug stunrad. Macanad, YuMKeHT KuMé-(papMalieBTHKa 3aBOUA
a¢enpun, anaba3uH Ba TOHMIKEHT KuME-(apMaleBTUKa 3aBO/IM/1a TaJJaHTAMUH HILLIA0
YUKAPWIMIINAIA CYIOKJIUK—CYIOKIMK SKCTPAKUMICH >Kapa€HUIa HMYJbCHS XOCHII
OYIMILIMHUHT OJIIMHU OJIMIL MaKCaauaa KaTop KypuiMasiap sspaTHiraH:

a) Pamrer xankanapu Ouiian TYJIIUPWITaH KOJIOHKaIap;

0) apaylalITUPUILI—TUHIUPHILI TUITUIATH CYIOKIHK—CYIOKIUK 3KCTPAKTOPJIAPH;

C) AMYJbCUSl XOCHJI OVJIMIIMHU KaMalTHpyBUM Xap XWJI TUIAArd JeBopuaiap,
TapeliKaiap OWJIaH KUXO03JIaHTaH IKCTPAKIINS KUIHII KOJOHKATApH.

Oxopuna kypcatu® VyTwiraH KOHCTPYKLUMSUIAPHU  CYHOKJIUK—CYIOKJIHK
HKCTPAKIMACH YCYJU OWUJIaH ajKaJOUUIapHU MIIa0 YMKapUIl skapaéHuaa Kyiulaml
AMYJIbCHUSI XOCUJ OVIMIIMHUHT OJIIMHU OJIMII MYaMMOCHHHU TYJWK Xajdl KUJIMauIu.
Kucman smysnbcust Xxocun OYnMIIM Xamaa acoCMd MaxCyJOTHHM KYIuiad MykoTuiura
onu6 kenamu. [y ca6abnm YnmkeHnt Ba TomkeHT KuMé-(hapMalieBTUKa 3aBoiJIapuia
Talép MaxCyJOTJIAPHUHT YCUMIIMK XOM amécua cakjJaHuImnra nucobaran ynymu 60—
65% nan opTUK OYIMaras.

VTKa3unran TagKUKOTIAD IIYHM KYpPCATAMKH, AIKAIOUITAPHA OPTaHHK
SPUTYBUMIIAP OWIAH CYIOKIMK—CYIOKJIUK SKCTPAKIMACH EplaMujia aXpaTtuO OJIuIl
xKapa€HHIa HKCTPAKT TapkuOuaa Oynran Ba (asajapHUHT aXpaiuil KapaCHUHU
KAAWHIAIITAPYBYN  cupT-haon wmoamanmap Oopiurd  (OKCWIIap, TEKTHHIAp,
noJicaxapujiap, JUMUAJIap Ba OOIIK.) SMYJIbCUs XOCHI Oyuiura cabad 6ymaau.

DKCTpPaKT TapKUOUJaru I0KOpU MOJIEKYJIaIu CUPT-Paosl MOJJAIApHU aKpaTUO
TaluIall y4yH OU3 3KCTPAKTUB MOJJAIIAPHU MOJIEKYJIIp Maccacu Oyinya axpaTtuiura
UMKOHUSAT SIpaTyBUU yJIbTpaQuIbTpauus yCyauaan Goiaananamk.

Oxopuna kypcatwnran cupt-Gaoa MoaJadapHU JKCTPAKT TapKUOUIaH
axpatu® Tanuiam y4yH Ou3 ¢uibTp cudaruga 6ap3u Oup MeMmOpaHamapHU
(remmknapu ymaamu 10 x/la, 50 x/la, 100 x/la, 150 x/la Oynran) wunuratwir
MYMKUHJIUTH TYFPUCUIA TAAKUKOTIAp YTKa3auk. TaxpuOanap HIyHH KYpCAaTIUKH,
MeMOpaHaJIapHU TEIIMKIAPUHU YI4aMHra Kapao, Xxap XWil TO3JIMKAArd 3KCTpaKTiap
OJINII MYMKHH.
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M5 pakamumm memOpana (10 xJ/la) Owman yTkasran TaxpuOaiap Xyaa
MyBad(DaKUATIN YUKIW Ba aJKaJOWIJIAp SKCTPAKTUHU CUPT-Gaos MojmaiapiaH
TO3aJallra SPUIITUIAN, IMYJIbCUS XOCUJ Oynuiu OyTyHnan iykonau. Hatwxkana xap
XWJI aCOCJIMK Kyuyura 3ra OyiraH aikajlouJJIapHUHI YCHUMIIMK XOM allE€CUHU CYB,
MUHEpaJl €KM OpPraHUK KHCIIOTAJIAPHUHI KYy4CHU3 BSpUTMaiapu OWIaH HKCTPaKLIUS
KWW, CYHTpa yibTpauibTpiall Ba aCOCUH MaXCYJOTHH CYIOKJIMK—CYIOKIUK
OKCTPAKIMSICH TEXHOJIOTMK YCyldu OuiaH HIuiad YUKAPUIITHUHT [PUHIUITNAT
TEeXHOJOTUACH UIIad yukKWigu. Mimmad 4uKwiraH TEeXHOJOTus KyWuJard Himiao
YUKApUII Kapa€HaapuHu y3 nuura oyiaau (13 pacm):

1. Veumunk XoM amécHHN CyB, MHHEPaI KM OPraHUK KMCIOTANAPHHHT Ky4CH3
pUTMacH OUJIaH YKCTPAKIIMS KUJIHIIL

2. YapTpadunbTpanus ycyiau OWIIaH SKCTPAKT TapKuOHWmaru 1o3a-Ghaosuiuru
XyCycHsiThra 3ra OyiraH 10KOpH MOJIEKYJIald MOJaIapHH aXpaTuO Taliarl.

3. To3aslanran SKCTPaKTHM MIIKOPJIAII BAa ACOCHUM MAaxXCYJIOTHH CYIOKIHUK—
CYIOKJIMK YCYJIMIA SKCTPAKIIMUS KUJIUILL

4. TexHuK MaxCyJOTHHM OJUII Ba aXpaTuO® OJMHAETIaH AJKAJIOWIHU ACOCIIHK
Kyuura Ba Oomika (PU3MK-KUMEBHUN XycCycHsTIapura Kapad TYFpH KellaJiuraH ycyJj
€épaamuia To3aianl.

Ankanous cakiaiauran YCUuMIMK XoM amiénapunu (napnw, motapa, CeBepiioB
OMOHKOpacu, Bukrop oMoHKOpacu Ba OOIIKAa YCUMIMKIAp) AMHAMHK IIAPOUTHAA
KUCIOTAJIADHUHT  Kyucu3 dpuTMmanapu (acocaH cyiubdar, XJIOpUA, CHpKa
kucnotanapuauar  0,5-1,0% 1nu  spuTmamapu) OwiaH OKCTPAKIMS — KUJIUII
Kapa€HJIIApUHU YPraHWIl IIyHU KypCaTAUKH, »Kapa€Hjapra acocaH KyWHIaru
OMUWJUIAp TabCHUP KypcaTaju: X; — XOM all€JaH SKCTPAr€HTHU YTHII TE3JIUTH; X, —
VCUMJIMKHM MAaWJaliuK Japa)kach; X3 — OSKCTPAKIUs KWIWII JTAaBOMUWIINTH; X4 —
AKCTPAreHT/Iaru KHUCJIOTa MUKIOPHU; X5 — DKCTPAKTOPra *KOMJIaHraH XOM AalléHUHT
nuameTpu Ba OanauymruauHr HUcOath (1/d).

Ymby OMUUTApHUHT aNKaJIOUJIAPHA SKCTPAKIUS KUJIHII KapaéHura (mapriu,
OMOHKOpa Ba OOIlKa YCUMIIMKIIAp) TAbCUPUHU YPraHUII Ba SKCTPAKIMS KapaCHUHU
YTKA3UIIHUHT ONTUMAJl HIAPOUTIIAPUHU aHUKJAIl YUyH Kapa€HHU TakpuOaaapHU
MaTeMaTUK peKallallTUPUIL yCyJin Ouan ONTUMAJIAITUPIUK.
OnTUMayUTAIITUPUIIHUHT ~ TIapaMeTpu  cudaTuia ajakajouaiap WAFUHAUCUHUHT
yHymu (y) onuHau. bapua Xonatnapaa onTUMaIAIITHUPUII >KapaéHUHU YTKA3UII
yuyH y=2" Tunupard Tyna GaKTopiH SKCIEpPUMEHTHH 1/4 perumkacumaH KyHuuard
y3apo tancupra sra Oyiran omwuiap Hucobatu Ouinan GpoiganaHuIIn:

X4=X1 " X2 " X3, X5= X1 Xs.

AcocaH, OMWUIApHUHT KyHUJaru Japaxkajiapu Ba YJIapHHU Y3rapTUPHUII
MHTepBaIapH Tawiad ommuaan: (x;— 450 m/coat - > £ 200; x, — 15 MM £10; x3 — 4
coaT £2; x4 — 1,5% + 1; x5 — 3 £1). y=2""7 Tunumaru Taxpubanap yTKasMrad,
KapaéHHUHT MaTeMaTUK MOJICIIMHU OJITUK Ba SKCTPAKIUA sKapaéHUra aCoOCH TabCUp
KAJIYBUM OMMWJUIAp OYnMMO HKCTPareHTHUHI XOM amé OpKajdd YTUII TE3JUTH Ba
HKCTPAKIUS BAKTH IKAHJINTH aHUKJTAH]TH.
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YcuMink XxoMm armécu

Cys, opeanuk éku Munepan KUCIOMAIAPHUHS KYUCU3 IPUMMACU
Ounan sIKCmMpaKyus KUIuu

A 4

DKCTpakT

Onounoan uromprawt, yiempagurompaaus, m.m. 10000 éa
10KOpU 0Y12aH MOOOANAPHU AHCPAMULL

A 4

To3zaanrad sKCTpaxkT

Myxumu pH 9-10 6yreynuya uwkopraut, xiopogopm ounram
IKCMPAKYUS KUTUUL, KVIOIMUPULUL

A 4

Ankanoujap HAFUHAUCH

Mavaym 6ynean ycyanap époamuda mosanaul

A 4

Tai€p Maxcynor

13-pacm. Ycumnuk xom awiécunu cys, Munepan éxku op2anux
KUCTIOMANAPHUHZ KYUCU3 IPUMMACUOA IKCIMPAKUUA KUTUD,
CyHZpa ynompaghunompayusn époamuoa mo3aiaui ycyjau Ouiau
ANKAI0UONAPHU UNA0 YuKapuul 0610K-cxemacu.

Onuuran okctpaktiapuu MS  wmemOpana (10 x/la) man  doitnananu6
yIbTpaUuabTpalus KWIHIL, 3MYJbCHUS XOCHJ KWIYBYM MOJAJAjap/iaH acoCHid
MaxCyJOTHH MYKOTMacaH TypuO To3anail UMKOHUSTH SIPATUIIAN.

Mynnai kuanub, YCUMIIMK XOM amléCHJIaH ajlKaJOUUIApHU CyB, MUHEpaT EKU
OpraHuK KHUCJIOTAJIAPHUHT Ky4CH3 JpUTMAcH OWIaH SKCTPaKIUs KWIUII, CYHTpa
ynbTpaduabTpiall Wyau OWIaH To3alall yCYJIMHUHT acoCHM Kucmiiapu OYinu0
YCUMJIMK XOM alIECUHUHT CYB, MUHEPAJI KM OPTaHUK KHUCIJIOTajJap KydcH3 SpUTMacu
OWJIaH SKCTpaKIuUsl KWINII, SKCTPAKTHU Maija 3appadajapiaH To3ajaml Y4yH
onmuuAaH GuibTpaamn, Moiekysip Maccacu 10000 Ba yHIaH 10KOpU OYJTaH IOKOpH
MOJICKYJIaT MOJJAJIapHU  yibTpauiibTpiam ycyiaud OwiaH axparud OJuIl,
TO3aJaHIraH 3KCTpakTHU MyxXutu pH 9—12 OynryHuya MIIKOpIail, aakaaiouIJIapHH
xjopoopMm OuaH SKCTPAKIUS KUIUII, XJIOPO(GOPMIM SKCTPAKTHH KYIOJITHPHII,
anKajnouiap WAFUHAMCUHY OJIMII BA OXMPTH MAXCYJIOTHHU TO3alall XUCOOIaHaH.

AJIKanouajapHd YCHUMIIMK XOM alI€CHJAaH CyB, MHUHEpal €EKH OpPraHUK
KUCIOTAJIADHUHT ~ KyuCHU3 3pUTMAacd OWIaH  SKCTpakius  Kuiaub, cyHrpa
ynbTpaduabTpaldsd WyaM OuigaH To3ajaml ycyld €EpJaMua HILa0 YUKAPHUII
TEXHOJOTUACUHM TaTOMK ATUIl yuyH HWHCTUTYT Taxpuba wunuad YuKapuil

44



KOpXOHAacH 0a3acuja sipuM CaHOAT KypPHJIMACH SIPATHIIIH.

Ymby TexHomoruss OwWiaH aJUTAMHWH, AaKJIe3WH, aKCApUTMHH, JUKOPUH
TUAPOXJIOPU/IM, TajJaHTAMUH THAPOOPOMHAM JOPU BOCHUTalapu CyOCTaHIUsIIApH,
AKOHUTUH OWOpPEAaKTUBUHUHI SIPUM CaHOAT TO3a HaMyHajdapu YCUMIIHMKIA
cakjaHummura Hucoaran 80—85% yHywm OusnaH oJMHIU.

AnnanuHuH [22], akne3ud [21], akcaputmuH [25] Ba akoHUTUH [27] nopu
BOCHTAJIAPUHM [OKOPUAA KYPCATHITAH HILIA0 UYMKAPUII YCYLIapH Y36EKHCTOH
PecnyOnukacu mareHTiapy OujaH XUMOSsIaHTaH.

XVYJIOCAJIAP

1. bupunun wmapra 11 Ta ankamouj: JanmakKOHUTUH, N-Je3aleTHII-
JaNMaKOHUTUH, TEIUOTPUH, OWKyKynuH, d-B-TMOpacTWH, JTUKOPWH, TaJTaHTAMUH,
AKOHWUTHH, TPOTONHH, JAOHAKCUH, WMIICpUATUHIAPHA KyT ¢a3aad TEXHOJIOTHK
*KapaCHIapUHU TAAKAKOT Kuniiaa GoigaTaHuIl yIyH yIapHUHT aCOCITUK KydJaph
(pHs,.) aHuKnIaHAuM Xamjaa OUKyKyduH Ba d-B-rugpacTuH  Kydcu3 acociap,
JanmakOHUTUH, N-Je3aleTUIUIANAKOHUTHH, TaJaHTaMUH, aKOHUTHH, MPOTOIHH,
JIOHAKCHH, UMIIEPUAIIMH YpTaya acCOCIMK Ky4yHura 3ra OyJraH, reTMOTpUH Ba JUKOPUH
KY4WIM aCOCJIMK Ky4yura sra OyiraH ajkaaouajiap SKaHIUTH aHUKJIAHIH.

2. Unx OGop VypraHum® 4YMKWITaH alKaJOWJIAPHUHT KYMUWIUTH, TYy3
XO0JIaTH/Ia AaCOCIMK Ky4yuJaH KaThbu Hazap, CYB—CIOUPT CHUCTEMacuia SXIIU
spyBUaHIUTH Xamzaa 55% nu (Xakmaa) 3pUTMazia dSHI IOKOPH 3pyBYAHJIMKKA 3ra
SKAHIMTH AHUKIAHAM. YCHMIMK XOM alIECHAAH AaNKaJOUIIAPHH  CEIeKTUB
OKCTpaKIMs KWIHO OJIMIIAA SKCTpAareHT cudaTuaa ST CIUPTUHUHT 75-85% nu
spUTMacHIaH (POoHIATaHUIIT caMapay SKaHIUTH Taxpubanapaa ncOOTIaHIu.

3. OkcTpareHT cudatuga 3TUd COUPTUHUHT 75-85% nu spuTMmacugaH
¢doiinanann® MNPOTONUH TUIAPOXJIOPUAM, JIMKOPUH TUIPOXJIOPUAM, TalaHTAMUH
rUAPOOPOMUIN, aAJUIANIMHUH, AaKJI€3WH, AaKCApUTMUH, AHTHAPUTMHUH, TEIHUOTPUH,
OUKYyKyJIMH, d-B-ruapacTi, aKOHUTHH, TOHAKCUH TUIPOXJIOPUAN, UMIIEPUATIUH Kabu
JI0OpY BOCUTAJIapy Ba OMOpEaKTHUBIIAP CyOCTAaHUUSIIAPUHUHT CAaHOAT UIUIA0 YMKAPUILL
TEXHOJIOTHSUIApU UIUTA0 YUKHWIIH.

4. [lapnu Ba mMMON TApNHCH YCUMIIWTH WIJAW3W Ba WIAU3MNOIAPUIAH
QJUTAMMHUH CYOCTAHIMSICHHU WKTHCOJIUN caMapajop Ba JKOJOTHK XaB(cu3 uiuiad
YUKAPUII TEXHOJOTHSCH HIUIa0 YMKWIAW. AJUTAMMHUH CYOCTaHIMACUHMA HIILIA0
YUKApPUIl TEXHOJIOTHK >KapaCHiapuiaH cyiabdar Kucioracu, XJIopodopm, METHI
CHUPTHHUHT WIUTATWIAIITUHY YAKAPUO Taluiamra SpUiiiiIi.

3. AnnanuHuH CyOCTaHIMSICMHHA CaHOAT WIUIA0 YWKApUII YMKUHIUCHIAH
SHTM aHTUAPUTMUK XYyCyCHUsTra sra OYiraH akCapuTMUH JJOPU BOCUTACUHU aXpaTuO
OJIMII TEXHOJIOTUSCH UILTA0 YUKUIIIH.

6. Slpatunran nOpu BOCHUTaJlapd Ba OMOpEaKTHBIApra Kepakiu Oyiran
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MEBEPUI-TEXHUK XYXOKATIap — TaKpuOa caHoaT WIUIad YMKApHIN periiaMeHTIapH
€KkM caHoaT WNIIA0 YMKAPUII PerjaMeHTIapy, YCUMITUK XOM amécura, CyOCTaHImsITa
Ba Tai€p gopum mmakiura ¢apmakones MakoJalaph, TEXHHK IIapTiap
(OuopeakTUBIApra) UILIA0 YUKHUIIIH.

7. UHCTUTYT Taxkpuba unuiad YuKapuil KOpXOHACH1a YCUMIIUK XOM allléCUHU
CYB—CIHPT dpUTMACH EpJlaMUJia SKCTPAKIMS KWIUII YCyJId OWJiaH alKalouJjIapHU
UIUIa0 YMKApUII TEXHOJOTUACH MILIad YMKApUIIra TaTOMK ATWIIUA Ba yHIOy ycCyi
OwiaH 5 Ta 10pU BOCUTAJIAPUHU (MPOTONMH TUAPOXJIOPUAN, TUKOPUH TUIPOXIOPUIH,
QJUTANMHUH, aKJIE3WH, TaJlaHTaMUH THAPOOpOMUIM) Ba 6 Ta OMOpEaKTUBIAPHU
(renmoTpuH, OWKYKynuH, d-B-rUApacTWH, aKOHWUTHH, JOHAKCUH Ba WMIICPUAIIHH)
CepHsUIM paBWIa WNUIA0 YWMKApUIWIIM #ynra kyuwinam. Jopw BocuTanapu Ba
OMopeakTHBIapHN UINLUIA0 YWKapuiml Xaxmu PecnyOnuka TamaOinapuHu TYIUK
KoHIupuO, ynapuu yet ssuiapra (Poccuss @enepauusicu, @panuusi) 3KCOOPT KUAITUIIT
UMKOHUHU SIPAT/IH.

8. MHcTuTyT TaxkpubOa-uinad yYMKapuIl KOpXoHacu Oazacuia spaTuira
aNKaJIOUJIapHU UILIA0 YUKAPUII TEXHOJOTUK TU3UMHUAA AKCAPUTMUH, AHTHAPUTMUH
JOpY  BOCHUTaNapu cyOcTaHuusgapu (apMakoJIOTUK, TOKCHUKOJIOTMK, KIMHUK
CHUHOBJIAp YYyH Ba YJApHUHI JOpU IIAKIJIAPUHM HMIUIA0 YUKUALI Y4YyH €Tapiu
MUKJOpAa UIU1a0 YUKapUIIIH.

9. AnxajnouIjapHUHT YCHUMIIMK XOM amIéCUJaH CyB, MUHEpal €KH OpraHuK
KUCIOTAJIADHUHT ~ Ky4YCH3 OJpUTMAacd OWJlaH OKCTPaKIMs  KWIHIL, CYHTpa
yIbTpad@uIbTpIAl YCYIU OWjIaH UIUIa0 YUKAPHUII TEXHOJIOTHSCH HIIA0 YUKHWIIH.
TexHOIO0THS aJUTATMHIH, TaJJAaHTAMUH THAPOOPOMUIH, JIMKOPUH TUAPOXIOPHUIHA TOPH
BOCHUTAJIApM Ba AKOHUTHH OWOPEAKTUBHHHM WIUIA0 YWKAPWUIUIIHAA TEKITUPHO
Kypwian. Ynerpaduibtpiam Wynu ounan monekyisap Maccacu 10000 maH roxopu
(oKcwiutap, TMEKTHHJIAp, ToJHMcaxapujjiap, Junuajgap Ba OOIIK.) OYJaraH IOKOpH
MOJIEKYJIamu CUPT-(haosl MOJIaIapHHA DKCTPAKTIAH aXpaTUO OJMII MYMKHHIIUTH Ba
OyHuHT €pmamMuaa OHMYJbCUS XOCHI OYIWINMHM OJAWHH OJWII Ba KEPAKIU
MaxCYJOTHH YHYMUHHM KYNaUTHUPHUII MYMKHH SKAHJIWUTUHU aHukiIanau. FOkopuna
KYypcaTuiirad 0Py BOCUTAIAPUHUHT TO3a HAMYHAJIApH OJUHIHU.
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HAYYHBIN COBET 16.07.2013 K.B.T.13.01 IPU MHCTUTYTE
BUOOPI' AHUYECKOIN XUMHNU 1 HATITUOHAJIBHOM YHUBEPCUTETE
Y3BEKUCTAHA 1IO NPUCYKAEHUIO
YUYEHOM CTENIEHU JOKTOPA HAYK

HHCTUTYT XUMHUHU PACTUTEJIBHBIX BEIIIECTB

CAUKOB AJIMM/I’KAH 3AUPOBHUY

OIITUMU3ALINA TEXHOJIOT UM MPOU3BOJICTBA AJIKAJIOUIOB 13
PACTUTEJIBHOI'O CBIPbA
(Ha mpuMepe AJIKAJIOUJ0B IUTEPIIEHOBBIX, U30XUHOJIMHOBBIX, HHIOJbHBIX,
NUPPOTU3UIUHOBBIX U CTEPOUIHBIX KIIACCOB)

02.00.10 — buoopranuveckass XuMus
(TexHHYeCKHEe HAYKH)

JOKTOPCKASA JUCCEPTAIIUA B BUJE HAYYHOI'O JOKJIAJA

Tamkent — 2015



Tema OOKTOPCKOM aHCCepPTAMM B BHJAE HAYYHOr0 AOKJIA[AA 3aperucTPMpPOBaHA B
Boicuieii atrectaunonHoil komuccun npu Kadunere Munuctpos Pecny6ankn Y3oekucran 3a
Homepom 30.09.2014/B2014.5.T278

JlokTopckasi auccepTalMs B BHJIE HAYyYHOTO [OKJIaJa BhIMONHEHAa B HWHCTUTyTE XUMUU
PACTUTCIILHBIX BCUICCTB.

HuccepTarus B BUJIe HAYYHOTO JOKJIaa Ha TPpeX si3bIkax (y30€KCKUM, pyCCKUM, aHTTTMHCKUIN )
pa3memieHa Ha BeO-cTpanuue Haywynoro cosera 1o azpecy: http://ss.biochem.uz u
HNudopmanmonno-o6pazoBaTeasHOM niopTtaie “ZiyoNet” 1o aapecy www.ziyonet.uz.

Hay4yHbIii KOHCYJIBTAHT: Carayniaes lllamancyp lllaxcangosuy,
JOKTOpP TEXHUYECKUX HAYK

OduunanbHble ONMOHEHTHI: I'nymenkoBa Anna UBaHoBHa,
JOKTOP TEXHUYECKUX HAYK, aKaJEMHUK

Ypmanosa ®aropa PapuaosHa,
JOKTOp (hapMalleBTUYECKHX HayK, podeccop

Caraynnaes baxogup Taxuposuu,
JOKTOP TEXHUYECKUX HayK

Benymas opranuzanms: TamkeHTCKUI XUMUKO-TEXHOJIOTUYECKUI HHCTUTY T

3ammra COCTOUTCS « » 2015 r. B JacoB Ha 3aceIaHuu
Hayuynoro coera 16.07.2013.K.B.T.13.01 mnpu HWHcTUTyTe OHOOPraHMYECKOW XUMHH |
HanmonansnoMm yHuBepcutete Y30ekucrana. (Aapec: 100125, r. Tamkent, yi. Mup3o Yiyroeka,
83. Ten. 262-35-40, dakc (99871) 262-70-63, e-mail: bahrom-nur@rambler.ru).

C JoKTOpcKOl auccepraned B BHJE HAy4YHOIO JOKJIaJa MOYKHO O3HAKOMHUTBCS B
WNudopmanmonno-pecypcaom nentpe MHcTuTyTa OMOOpraHmuecko xumuu (3aperucTprpoBaHa
M0/ HOMEPOM ). (Anmpec: r. TamkeHT, yi. Mup3o Yiyroeka, 83).

Juccepranus B BUIe HAy4HOI'O TOKJIAJa Pa30CiIaHa « » 2015 .
(TIPOTOKOJI PaCChUIKH OT « » 2015 )

A.C. Typaes,
IIpencenarens HayuHoro coBera no npucykJIeHHUIO
y4EHOM CTETeHH TOKTOpA HayK, 1. X. H, mpodeccop

b.H.bab6aes,
VYyenslii cekperapb HaygHoro coera no npucysxJ1eHUI0
YYEHOH CTEIEHU JOKTOpa HayK, I. X. H.

A.A. AXyHOB,

[Ipencenarens Hayunoro cemunapa npu Hayunom coBere
I10 IIPUCYKIACHUIO YYEHOU CTEIIEHH JOKTOPA HAYyK,

n. 6. H, mpodeccop



BBenenue
(AHHOTAUMSA TOKTOPCKOM AUCCEPTALMU B BU/Ie HAYYHOI'0 J0KJIA/12)

AKTYaJIbHOCTh W BOCTPE0OBAHHOCTH TeMbl Aucceprauuu. B Hacrosee
BpeMs J0Js JIEKaPCTBEHHBIX CPEACTB, IOJYy4aeMbIX W3 PACTUTEIBHOIO ChIPbS,
cocrapisier Oosiee 40% OT KOJMYECTBA JICKAPCTBEHHBIX CPEACTB, UCIOJIb3YEMBIX B
MEIULMHCKON IpakThke. OCHOBHAs 4acTh JICKAPCTBEHHBIX IIPENAapaToB Ha OCHOBE
OPUPOAHBIX COENMHEHHMM co3daeTcss U3 OWOJIOrMYECKM aKTHUBHBIX BEIECTB,
BBIICJIEHHBIX M3  PAaCTUTEIBHOTO  ChIPbSl —  QJKAJIOUAOB,  (DJIaBOHOUOB,
SKIUCTEPOUIOB, OCNKOB, TIUKO3UIOB, J3(PHUPHBIX Macel, BBICOKOMOJEKYJISPHBIX
yriaeBooB u Jjp. B ¢apmaneBTHuecKoil MPOMBIIIJIEHHOCTH OCHOBHAs 4YacTb
JIEKAPCTBEHHBIX CPEACTB, IOJIYYAaE€MbIX W3 QJIKAJOUACOIEPKALIETO PACTUTEIBHOTO
CBIPBSI, IPOU3BOAMUTCS 110 TEXHOJIOTMH, pa3pabOTaHHON Ha OCHOBE U3y4€HUs (PU3UKO-
XUMHAYECKUX CBOWCTB JCHCTBYIOIIETO BEIIECTBA CO3JaBAEMOI0 JIEKAPCTBEHHOTO
cpeacTBa. OTO NPHUBOJUT K HEKOTOPOMY HEYAOOCTBY [Ulsl IPOU3BOJAUTENEH
cyOcranunu. Ha  gapmaneBTHueckux  3aBOAAX ~ TEXHOJIOTMYECKash  JIMHMS,
IPOU3BOJSIIAA OJIHY CyOCTAHILIMIO B TEUEHHUE Iofa, MOKET MPOCTAUBATh HEKOTOPOE
BpeMs U3-32 HEBO3MOXXHOCTH IIEPECOPUECHTALMU TEXHOJOTMYECKOM JIMHUM UL
MpPOU3BOJICTBA JpYyrod cyOctaHuuu. B yacTHOCTH, Ha YUHUMKEHTCKOM XHWMMKO-
(apMarieBTUYECKOM 3aBOJIE JIMHHS IO MPOU3BOJCTBY IJlayliMHa pabortaer 3-4 mec.,
nuTU3uHa  5-6  Mec., TamKeHTCKUHA XUMUKO-(papMaleBTUUYECKU 3aBOJA IO
KHUJIKOCTHO-KUJKOCTHOM TEXHOJOTUM TMPOU3BOAMI CyOCTaHIMIO TajJaHTaMHHA
ruapoopomuga 3-4 Mec., B HHCTUTYTE XUMUM pACTUTEIBHBIX BELIECTB IO
KHUJKOCTHO—KHUJIKOCTHOM TEXHOJIOIMH CYOCTaHIMsSI J€30KCUIIETaHnHA THAPOXIOPUAA
BBIITyCKAJIACh 5-6 MeC., B OCTaJIbHOE BpEMsI OTU TEXHOJOTHUYECKUE JIMHUHU
pocTanBaiv. ECTECTBEHHO, 3TO CHUKAIIO UX IPOU3BOAUTEIIBHOCTD, KOTOPYHO MOXKHO
OBLJIO MOBBICUTH MPU BO3MOXHOM IPOU3BOJACTBE HA ATOW TEXHOJOTMYECKOH JIMHUH
apyroit cyoOcranuuu. Jns 3Toro HeoOXoAMMO OBLIO CO3/1aTh YHU(UIUMPOBAHHBIE
TE€XHOJIOTUU TMPOU3BOJCTBA CYIIECTBYIOIIMX U HOBBIX CyOCTAaHUMH JIEKapCTBEHHBIX
CPEACTB.

Eme onHol BaxHOM mpoOaemMoil (papManieBTHUECKOW MPOMBIIUIEHHOCTH Halllei
CTpaHbl, KOTOPYIO0 HEOOXOJAUMO PELINTh, SBISETCS CO3JJaHUE HOBBIX JIEKAPCTBEHHBIX
IIpenapaToB Ha OCHOBE MECTHOIO PACTUTEIBHOIO CBHIPbS, HE YCTYIAKOLIUX
UMIIOPTHBIM, M BHEJPEHHE UX B MEIULMHCKYIO MpakTuky. Hecmorps Ha Oombiine
JNOCTHXKEHUS (HapMalEeBTUUECKOW MPOMBIIUIEHHOCTH PpECIyOJIIMKH, 10 CHUX I0p
OPEINpUITHS, TPOU3BOASAIINE TOTOBbIE JIEKAPCTBEHHbIE (OPMBI IPENApaTOB,
paboTaroT C UCIOJIb30BAHUEM UMIIOPTHBIX CYOCTaHLIMN U TOTYTIPOTyKTOB.

W3 W3JI0)KEHHOI'O BBILIE CIEAYET, YTO aKTYyaJIbHOM 3aJadyeil COBPEMEHHOU
(apMaLeBTUYECKOM MPOMBIIUIEHHOCTH SIBJISIETCS CO3JJaHUE U3 PACTUTEIBHOTO ChIPbS
HOBBIX JIEKAPCTBEHHBIX CPEJICTB HAa OCHOBE aJKAJIOMAOB, pa3pabOTKa TEXHOJIOTHM
IPOU3BOJCTBA UX CyOCTaHINI, yCOBEPLUICHCTBOBAHUE CYIIECTBYIOIIMX TEXHOJIOTHHA U
yHU(PUUIHUPOBAHUE TEXHOJIOTUN UX MPOU3BOCTBA.

JlanHas uccnenoBaTenbckas padoTa 1mo pa3paboTKe TEXHOJIOTUU MPOU3BOJICTBA
OMOJIOTMYECKH AKTHBHBIX CYOCTAaHUMH M3 PACTUTEIBLHOTO ChIpbsS HaIpaBlieHa Ha
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pa3BuTHEe  (PapMaleBTHUYECKOM  OTpaciu  PECIyOJIMKH B  COOTBETCTBUU  C
[Toctanosnenusimu Kabunera MunuctpoB PecniyOnuku Y3zoexkucran Ne283 ot 14
aBrycta 1996 r. «O Mepax 1o rocyJJapcCTBEHHON MOAIEPKKHU Pa3BUTHUS MEAUIIUHCKOM
U (hapManeBTUUECKOW NpoMbIlIeHHOCTH B PecniyOnuke Y36ekucran» u Ilpe3unenrta
Peciyonuku  Y36exkuctan NelllI-731 ot 19 wosiops 2007 1. «O mnporpamme
MOJACPHU3AIMKN TPEeANpUsITUd  (papmarieBTUUECKON OTpaciyd, TEXHUYECKOM U
TEXHOJIOrMYeCKOM TepeocHanieHuu 10 2011 rogay.

CooTBeTcTBHE HCCJIEIOBAHUS NPHOPUTETHBIM HANPABJICHUAM PA3BUTHS
HAYKH M TeXHoJIoruii pecnyoauku. Hacrosias paboTa BbIIIOJHEHA B COOTBETCTBUU
c [IlocranoBnenmem Ilpesugenta PecnyOmmku VY30ekucrtan NellIlI-1442 ot
15.12.2010 r. «O mpuopuTeTax pa3BUTHS MPOMBIIUICHHOCTH PecmyOauku
VY30ekucran». B cOOTBETCTBHM € 3TOM MPOrpaMMOM BBINOJIHSAETCS MHBECTULMOHHBIN
npoekT «MojaepHuzanus U pekoHCTpykuus OnbsITHOro mnpousBojcTBa MHcTUTyTa
XMMHUHU pacTUTENbHBIX BemecTB uMeHu akaa. C.1O. IOnycoBa mma co3panus,
pa3pabOTKH U MPOU3BOACTBA OPUTMHAIBHBIX CYOCTAHIIMI U3 PACTUTEIBHOTO CHIPhS U
HauOosiee BOCTPEOOBAHHBIX TI'E€HEPUKOB 10 TpedoBanusim GMP, ... » u
NPUOPUTETHBIM HAIpPABICHUEM pa3BUTUS HAyKM U TexHojoruil PecmyOnauku
V36ekucran  [IIIHU-11  «Pa3paboTka  TEXHOJOTHMH  TPOU3BOJCTBA  HOBBIX
JIEKapCTBEHHBIX CPEACTB HAa OCHOBE MECTHOTO MPUPOJHOIO U CHUHTETHYECKOTrO
CBIPbSI».

O030p 3apy0e:KHBIX HAYYHBIX HCCJIEJOBAHMI IO TeMe JHCCEPTALMH.
Teopernueckue M NPAKTUYECKUE HCCIEAOBAHUS, CBSA3AaHHBIE C CO3/IaHHEM U3
PACTUTENBHOTO ChIPhS JIEKAPCTBEHHBIX CPEICTB HA OCHOBE AIKAJIOUJIOB, — BIJICTICHUE
AJKaJOUJ0B M3 PACTUTEIBHOIO CBHIPbSl, HMX XUMHUYECKUW aHaiu3, HW3YUYCHHE
(bapMaKkoJIOrM4eCKUX W TOKCHUKOJIOTHYECKUX CBOWCTB TMOJYYEHHBIX COEIUHEHUM,
CO3/IaHHE JICKAPCTBEHHBIX CPEJACTB HA OCHOBE COCTMHCHUH BBICOKON OMOJIOTHYECKOM
AKTUBHOCTH B COOTBETCTBUU C TpeOOBaHUSIMHU (apMalEBTUKU W MEAUIMHBI,
KauyeCTBEHHOE W KOJUYECTBEHHOE MX HCCIEAOBaHUE, pa3pabOTKa TEXHOJIOTUM
nmpousBojacTBa npoBogsArcs ['ocynmapcTBeHHblMM — yHHBepcuTeramu — (CeBepHOU
Kaponunbl, Operonsl (CILA), dapmaneptudyeckori kommnanuerd IHN Shanghai
(Kanaga), yamBepcuteroMm Boctounoro I[Isemonta (Mtamms), dhapmareBTHuecKon
kommanueir «kKRKA» (CrnoBenus), komnanuen «Ankanounbl Ckomnbe» (MakenoHus),
ynuBepcutetoM Agnana (Typuus), CUHBIBSIHCKMM TEXHUYECKUM YHHUBEPCUTETOM
GU3MKM M XUMHH, YHMBEPCUTETOM TPAJULIHUOHHON KUTAHCKOW MEIAUIMHBI,
yHuBepcutetoM Makao (Kurait), Ocakunckum yHuBepcuteToM (SlnoHust) u ap.

HekoTtopsle HayyHbIe HEHTPHI U KOMITAHUU JOCTUTIIA CEPbE3HBIX PE3yJIbTAaTOB B
o0nacTh Cco3/1aHusl JIEKAPCTBEHHBIX CPEJICTB Ha OCHOBE aJKaJIOWIOB. Y CIIELUIHO
BHEJIPEHbl B MEIUIIMHCKYIO TMPAKTUKY TaKue JIEKapCTBEHHBIE CPEICTBA, Kak
IIPOTUBOBOCITAJIUTENIBHBIA M YKApPOIIOHIKAIOIINM  TOMEOIATUYECKUU  Ipernapar
«Adpnyoun» («Medice Arzneimittel Putter GmbH», I'epmanust) u «Cangpa» (3A0
«®@apmuentp BUJIAP», Poccusi) Ha OCHOBE alkajou1a aKOHUTHHA, MOJYyYaeMbli U3
KiyOHel Oopua JoKyHrapckoro, obOesz0OonuBatromuii mnpenapat «Kogenmukcery,
«Cenan—-M», «Cemanrun—HEO» («Rusan Pharmay, «Balkanpharmay», bonrapus),
«Conmnanenn» («Boots Healthcare International», BenukoOpurtanus) Ha OCHOBE
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aNKajouga KojeuHa, MpOTUB cna3MoB «Bromatropiny («Sopharmay, bonrapus) Ha
OCHOBE aiKajouJa aTpoIMHA, YCTIOKaWBarmoImMid M MpoTuB cmazmMoB «Colutany,
«Bellaspon» («Galena», «Lechiva», Uexus), «Tremoforaty («Klein», I'epmanus) Ha
OCHOBE aJIKaJIOWJIOB pAcTeHHs] OeJIaOHHBI, TPOTHUB TOBBIIICHUS KPOBSHOTO
nasieHus: «Ilamazom» («Memucop6», Poccus) Ha ocHOBe ankanouja mamaBepuHa,
npoTuBOMUKPOOHBIN npenapat «Sedacollyre» («The Cooper Companiesy», CIIIA) Ha
OCHOBe ankaiouna OepOepuHa, obezbonuBaronue mnpemnaparel («kBOC Sdancesy,
CIIA, «Chemos GmbH», I'epmanms, «Hathang Industry», Kwutail) Ha ocHOBe
ajKajouja JlannakoHuTHHA, poTuB awieprun «Piladren» («Alcon Pharma GmbHy,
'epmanusi) Ha OCHOBE alKajloWIa NHJIOKAapNHHA, NPOTHUB aputmMuu «Gilyrytmay
(«Carinopharm  GmbH», TI'epmanusi) Ha OCHOBE ajkajouja alMalluHAa,
aHTHXONMHACTepa3Hblil mpemnapatr «Anticholium» («DR Franz Konler Chemic
GmbH», I'epmaHusg) Ha OCHOBEe aliKaJouja 33€pUHA, IJIS JICUCHUS OCTATOUYHBIX
aprneHuil mHCynbTa «Nivolina» («Sopharmay», bonrapus) Ha oOcHOBe ankaizouga
rajaHTaMUHa, CIOCOOCTBYrONUN yBennueHuio kaiaus B kKpoBHu «Kollyr» («Camillo
Corvi Farmacia», Utanus) Ha OCHOBE ajikajouJia TUJpacTuHA, 00€300JIMBAIOIINI
npenapat «Duramorph» («West Ward pharmaceuticals», CIIIA) Ha ocHOBe
ankamouaa MopduHa, POTUB KypEeHUs «Lobatoxy, «Nicoderm»
(«GlaxoSmithKline», Benukooputanus, «Alza Corporation», CIIIA) Ha ocHOBe
AJKAJIOUIOB JIOOETMHA U HUKOTHHA.

B uccnenoBaHusax, OMyOJMKOBAaHHBIX B MEXKIyHAPOIHBIX HAYYHBIX H3JAHUSX,
paHee ObUIO akKTyaJdbHbIM M BOCTPEOOBAaHHBIM pa3padaThiBaTh OTHEIHHBIC
TEXHOJIOTHH TPOM3BOICTBA Ha KXKAYIO CyOCTaHIIMIO JICKAPCTBEHHBIX MpENnapaToB Ha
OCHOBE QJIKAJIOUJIOB, UCIIOJIB3YEMBIX B MEIUIIMHCKON NPaKTUKE. B HacTosmee BpeMs
BeAylINEe HAyYHO-UCCIENOBATEIIbCKHE IEHTPHl 0CO00€ BHUMAHUE YACTSIOT
UCCJICIOBAHUSM 110 CO3/IaHUI0 YHU(DHUIIMPOBAHHBIX W IKOHOMHYECKH BBITOJIHBIX
TEXHOJIOTHI TMPOU3BOJCTBA CYOCTaHIIMKA W YCOBEPIICHCTBOBAHHMIO CYIIECTBYIOIIUX
TEXHOJOTUYECKUX JIMHUM.

Crenens n3yuyeHHoctu npodiaemsol. Opaniysckuil papmanest JepoH BnepBbie
(1803) w3 omuHOTO Maka BBIJICTUI CMECh AQJIKaJOWJIOB, HEMEIKHN yYCHBIN
CeptropHep (1806) 13 onuitHOro Maka BBIIEIWI ANKAJIOUI MOPPUH U YCTAaHOBUI B
€ro CcocTaBe aToM a30Ta, OINHCall OCHOBHBbIE CBOMCTBa (CHOTBOPHOE,
ob6ez0omuBatomiee u ap.). I[lozxke ¢paniysckue xumuku Ilenetbe u KoBeHty
BBIICJIMIN CTPUXHUH M OpyuuH u3 ceMsH uninuOyxu (1818), U3 Kopel XMHHOIO
JepeBa BBIACIWIN alKalouabl XWUHUH M HUHXOHMH (1820). 3a okoHuaTeabHOE
YCTAaHOBJICHHE XUMHUYECKON CTPYKTYypbl XHWHHUHA aMEPUKAHCKUE YUYEHBIE-XUMUKH
Bynsopn u [epunr nonyumnin HobGeneBckyro mpemuro (1944). Pycckuii ydeHbIi-
xuMUK A.A.BockpeceHCKUI BIIEpBbIC BBIJACIWI K3 O000B Kakao ajKaJOWl
TEOOPOMUH, OIPENETNI XUMHUUECKYIO CTPYKTYpPY U €r0 COCTaB.

Bonbinas 3aciyra B pa3BUTUM XUMUU U TEXHOJOTHUH MPOU3BOJICTBA aTKaJIOU OB
NPUHAICKUT 3apyOekHbIM yueHbIM-xuMuKkaM Emeritus Geoffrey A. Cordell, Robert
Francis Raffauf, Tadhg P. Begley (CIIIA), Micheal Wink (I'epmanust), Margaret F.
Roberts (Anrnus), Shinji Funayama (SImonus), Gui-Qiu Han, Ya-Yan Chen, Jin-Jiun
Lu (Kurtait), D.S. Bhakuni (Muaus), Peter R. Cheeke (Kanana), Tadeusz Aniszewski
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(Ounnanaus) U pyccKuM ydeHbiM, TakuM kak A.M. bytinepos, A.H. Hlauckuii, A.E.
Ununbadbun, A.Il. Opexo, I'.II. MenbmukoB, P.A. KonoBanora, H.A.
ITpeobpakenckuii, H.A. M3maiinos, B.A. beikos, C.A. MunuHa.

B  V36ekucrane akamemuk C.}O.FOHycoB BhmepBble Hayal Hay4HbIE
VICCIICIOBAHUS IO M3YUYCHUIO AJIKAJOUJ0B COBMECTHO C KOJUIEraMH M YYECHUKAMU
(A.C. CagpixoB, C.1. Uckanaepos, M.C. FOnycos, I'.Il. Cuaskun, I1.X. FOnnames,
X.A. Acnanos, P.II. Iakupo, C.®. Apumnoa, A.A. Ho6parumon). U3 coTHu
MPOM3PACTAOIINX B HameW pecnyOMuKe pacTeHWd WMH BBIJIEICHBI THICSYH
aJKaJOMJOB M YCTAHOBJICHA HX XHMHUYECKass CTpykrypa. Creayer OTMETHUTh
6onpiryto 3acnyry y30ekckux yuenbix M.b. Cynranosa, ®@.C. Cagpunaunosa, H.T.
Tynsranosa, X.A. AnueBa, @.H. [[>axaHrupoBa B MCCJIEIOBAHUU U ONPEACICHUU
AHTUAPUTMHUUYECKUX, OPOHXOJUTUYECKUX, TE€HAaTONPOTEKTOPHBIX, MNPOTUBOBOCHA-
JUTENBHBIX, IPOTUBOBUPYCHUX U JIPYTUX CBOWCTB alIKaJIOUIOB.

PaboTs! Mo pa3paboTke TEXHOJIOTHH POU3BOJICTBA JICKAPCTBEHHBIX MpENapaToB
Ha OCHOBE aJKaJouJ0B Hayanuck B ['epmanun, ®pannuu, Benukodpuranuu, CILIA,
Kurae. B konne XIX Beka ObuUIO OPraHM30BaHO MPOU3BOJACTBO AJIKAJIOWJIOB U Ha
teppuropun Poccun. B MockBe Hayan paboTy 3aBoJl IO IPOU3BOJICTBY aJIKAJIOUIOB,
no3xke ObUTM co3MaHbl  MOCKOBCKMU  XUMHKO-(PapMalieBTUYECKUN  HAy4YHO-
UCCJIEIOBATEIbCKUA ~ MHCTUTYT,  XapbKOBCKMH  XHMHKO-(papMaleBTUYECKUN
UHCTUTYT, BCECOI03HBIII Hay4YHO-HCCIIEIOBATEIIbCKUM WHCTUTYT JIEKAPCTBEHHBIX U
apomatudyeckux pacteHuid. [locTpoeHsl M Hauvanu paboOTy MO MPOU3BOJACTBY
cyOcTaHIIU M3 PAaCTUTEIBHOTO CHIPhs,, B TOM YHKCJIE IO MPOU3BOJICTBY CyOCTaHIIMIA
JIEKApCTBEHHBIX IIPENapaToB Ha OCHOBE alIKaJOUIOB, UMMKEHTCKUK, barymckui,
TamkeHTcKkuii XUMUKO-()apMarieBTUUECKHUE 3aBOJIbI.

buosornueckasi akTUBHOCTh AJIKAJOUJOB, ONKMCAHHBIX B JAHHOW JIHCCEPTALNU
pa3zpaboTaHa TPyNIoOi y4eHbIX oTnaeNa (apMakKoJIOruu U TOKCHKonoruu MHcTtuTyTa
XUMUH PACTUTEIIbHBIX BEILIECTB.

CBs3b AUCCEPTANUMOHHON PadOTHI € MJIAHOM HAYYHO—HCCJIEI0BATEIbCKUX
padoT HAYYHO-MCCJIEeA0BaTeIbCKOro yupe:kaeHusi. JluccepraumonHas padora
BBITIOJTHEHA B COOTBETCTBUHU C IpoOaeMHO-TeMatnueckuM TianoM MUXPB AH PVY3 u
rpaHTaMu ['0CyJJapCTBEHHBIX HAYyYHO-TEXHUYECKUX M WHHOBAIMOHHBIX MPOTPAMM:
2.29  “buoopraHuueckas  xumus, Tema  «M3ydeHHEe  TEXHOJIOTMYECKHUX
3aKOHOMEPHOCTEN MPOLIECCOB MOMYYEHHS] OWOJOTUYECKH AKTHUBHBIX COCIUHEHUMN
CHHTETUYECKOTO W pacTUTENbHOTO mpoucxoxaeHus» (Ne roc. per. 0197000561)
(1971-1991 rr.); PY3-THTII-10 «Co31aH1€e HOBBIX JIGKAPCTBEHHBIX MpENapaToB Ha
OCHOBE MECTHOTO CBIPbSI CHUHTETHYECKOI'O M PACTUTEIBHOIO IMPOUCXOXKICHUS H
pa3paboTka BBICOKOI(PGHEKTUBHBIX TEXHOJIOTHI MX mpou3BojcTBa» (1994-1996 rr.);
PVY3-T'HTII-15 «Pa3paboTka u MOAroTOBKA K BHEAPEHUIO B MEIULMHCKYIO MPAKTUKY
npenapatoB AkcaputmuH, ®@nanopuH u Cyxoil 3kcTpakt antes» (2003-2005rr.);
PY3-T'HTII. I'pant NeA—10-131 «Co3ganue u BHEOPEHHE B MEJIUIMHCKYIO
PAKTUKY JBYX SKCIOPTOOPUEHTUPOBAHHBIX aHTUAPUTMUUYECKUX MTPENApaTOB HOBOTO
nokoJieHus: —N-Je3areTHiIIanmakoHuTHHA U HeoaymanuHuHay (2006-2008 rr.); PY3—
UIl. Tpaur NeIJI®-8 «OcBoeHHME HOBOW MPOMBIIUIEHHONM  TEXHOJIOTUU
IPOU3BOJICTBA IKCIIOPTOOPUEHTUPOBAHHON CyOCTAHIIMM JIEKAPCTBEHHOrO IMpernapara
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raJlaHTaMHHA TUAPOOPOMHUIA U BBITTYCK 5 KT cyOcTanimm» (2007-2008 rr.); PY3-UII.
OA-N3-T10 «BHeapenue B NPOU3BOACTBO HOBOW HSKOHOMHUYECKH BBITOJHON U
HKOJIOTUYECKH YUCTOW TEXHOJOTHUHU MPOU3BOACTBA CyOCTAHIIMHM aHTHAPUTMHUECKOTO
npenapata  awtanuHuHay  (2011-2012);  PVY3-UIL.  I'pant  Nell-012-33
«IKCIEPUMEHTAIIbHO-KIIMHUYECKAs pa3paboTka MJIEHOTPOIHBIX CBONCTB
OPUTMHAJIBHBIX OTEUYECTBEHHBIX HMMIIOPTO3aMEIIAIONINX MPENnapaToB s JICUCHHS
CePACUYHO-COCYAUCTHIX 3a0osieBanuii» (2012-2013 rr.); PY3-UIlL. I'pant Nel6—DA—
0-11621 «BHempeHne B MEIMIMHCKYIO NPAKTUKY HOBBIX HMIIOPTO3aMEIIAFOIINX
AHTHAPUTMHUYECKUX TIpErapaToB akcapuTMUHA U anTHapuTMuHa» (2013-2014 rr.).

Heabo ucciaegoBaHus SBISETCS co3AaHUE YHUPUIMPOBAHHON TEXHOJIOTUU
IIPOM3BOJICTBA CYOCTaHIIMU JIEKAPCTBEHHBIX MPENapaToOB U OMOPEAKTUBOB HA OCHOBE
(IUTEpIICHOBBIX,  WM30XUHOJUHOBBIX,  HMHIOJBHBIX,  NUPPOJUSUIAUHOBBIX, U
CTEPOUIHBIX KJIACCOB) AJIKAJIOUIOB PA3IMUYHON CHUIIbI OCHOBHOCTH.

JIns.  BBINOJIHEHWS TIOCTAaBJIEHHOW LEJNM PEIIAIUCh CIEAYIOIUE 3aJ4a4M
HCCJICAOBAHMSA:

u3ydeHune cuiabl OCHOBHOCTH (pHsp ) 11 ankamonnos — npeacTaBUTENel KIIacCoB
JTUTEPIICHOBBIX, U30XUHOIUHOBBIX, UHAOJbHBIX, TUPPOJIU3UIUHOBBIX U CTEPOUTHBIX
aJKaJIOU0B;

W3YUYEHHE PACTBOPUMOCTH aJKaJIOMJOB B CMECSAX CHOUPT—BOJAA Pa3HOU
KOHIICHTPALINH;

pa3paboTka TEXHOJIOTUM MPOU3BOJCTBA  AJKAJIOWUJIOB METOJIOM  BOJIHO-
CIIUPTOBOM SKCTPAKLIHUH PACTUTEIBHOTO ChIPbS — OCHOBBI CEMHU JIEKAPCTBEHHBIX
npenapaToB U MIECTH OMOPEAKTUBOB, TAKUX KaK MPOTOMUH TUIPOXJIOPUIA U3 TPaBbl
IOBIMSIHKM BalisiHbl, JIMKOPUH THUAPOXJOpUZIa W3 JIUCTheB yHrepHuu CeBeplioBa,
QUTANIMHUH W akKJe3MH W3 HaJI3eMHON YacTtu Oopiia O€JI0ycToro, ajulaluHUuH |
AKCAapUTMUH W3 KOPHEBWIIl C KOpHSIMH Oopiia ceBepHoro u Oopiia OenoycToro,
rajaHTaMUH TUJIPOOpOMHUJIa U3 JUCTHEB YHIrepHUM BUKTOpa, aHTHAPUTMUH U3
OTXOJ0B MPOU3BOJCTBA AJJIANIMHUHA, TEJIMOTPUHA U3 HAJI3EMHOW YaCTH TeJIMOTpONa
BOJIOCHCTOTUIOJTHOTO, OWKYKYNHH, d-B-THApacTWH W3 HAI3E6MHOM YaCTH XOXJIATKH
JIO’)KHOCOTHYTOM, aKOHMTHH M3 KIyOHEeW Oopla KyHrapcKoro, UMIEpUAIMH U3
HAJ[36MHOU YacTH psiounka Dayap/a, JOHAKCUH THIPOXIOPHUIA U3 JTUCTHEB KaMBbIIIIA;

pa3paboTKa IKOHOMHYECKH BBITOAHON U SKOJOTUYECKU 0€30MacCHOM TEXHOJIOTUU
MIPOU3BOJICTBA CyOCTaHIIMU JIEKAPCTBEHHOI'O CPEJICTBA aJIAIMHUH;

ONTUMHU3ALMA IMPOLECCAa DKCTPAKIMU PACTUTEIIBHOTO  CHIPbS  METOAOM
MaTeMaTUYECKOro TUIAaHUPOBAHUS SKCIIEPUMEHTOB 1o bokcy—Yuicony;

pa3paboTKa ONTHUMAJBHBIX YCJIOBHM OYHMCTKH CBHIPBIX IKCTPAKTOB, MPOIECCOB
MOJIyYEHHUS] TEXHUUYECKUX MTPOJIYKTOB U METOAOB UX OUUCTKH;

pa3paboTka METOJOB MOCTaAUHHOTO KOHTPOJS MPOU3BOJCTBA, HOPMATHUBHO-
TEXHUYECKOW JOKYMEHTAIlMM Ha CBIPhE, CYOCTAaHIIMM U TOTOBBIE JIEKAPCTBEHHBIC
(bopMbI;

CO37laHUE MHJIOTHOW yCTaHOBKM Ha 0aze OmbITHOTO mMpou3BojicTBa MHCTHUTyTa
JUTSl IPOM3BOJICTBA CYOCTaHIIUM IIPENapaToB Ha OCHOBE aJIKaJIOU0B METOJIOM BOJIHO-
CIIUPTOBOM KCTPAKIUU PACTUTEIBHOIO ChIPbS;

pa3paboTka HOPMATUBHO-TEXHUYECKUX JOKYMEHTAllM U MPOMBIIUICHHBIX
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pPErIaMEHTOB MPOU3BOJICTBA M MPOMBIIUIEHHOE OCBOCHHE TEXHOJOTHH IMOJYy4YECHUS
cyOCTaHIIUMI JIEKApCTBEHHBIX MpenapaToB U OMOPEaKTUBOB.

O0beKTOM  HCCIAEeHOBAHMS  SIBJSIETCS  AJKAJIOUJIOHOCHBIE  PACTEHUs
IbIMSIHKA BaiisiHbl, yHrepHusi CeBepiioBa, yHrepHuss Bukrtopa, Ooper 6e10yCThIH,
Ooper; CeBEepHBIi, TEIUOTPOIT BOJIOCUCTOIUIOHBIN, X0XJIaTKa JOKHOCOTHYTas1, 00OpeIr
JOKYHTApCKUHM, JUCThS KaMbllla, psOuuK Dayapja, a TakKe OTXOJbl MPOU3BOJICTBA
JIEKAPCTBEHHOTO Tpernapara ajulallMHAHA.

IIpeamer ucciaeq0BaHMsl — JUTEPIICHOBBIC, W30XWHOJIMHOBBIC, WHJOJIbHBIC,
NUPPOJIU3UAUHOBBIE U CTEPOUIHBIE AJIKATIOUIBI.

Metoasl wucciaenoBanusi. [Ipu BeIONHEHWH PabOTHI  UCIOJIB30BAIHCH
TEXHOJIOTUYECKHUE (DKCTPAKIMS B CHCTEMAaX TBEPJOE TEIO—KUIKOCTh, KUIKOCTb—
KUIKOCTh, TIPOILECCH OCAXKICHUS, KPUCTALIU3AINH, CYIIKH, XPOMATOrpapuIecKoe
pasnenenue, yiabTpaduiabTpanus), ¢usuko—xumudeckue (YO—, HK-, AMP-
CIIEKTPOCKONUSI) M aHaJUTUYECKHe (TOHKOCIOWHAas Xpomarorpadus, HEBOJIHOE
TUTpOBaHME, crHekTpodoroMmerpuueckuii, ¢oTokonopuMerpuueckuii, BIXKX)
METO/IbI.

Hay4ynasi HoBU3HA MCCJIeI0BAHNS 3aKIIIOYACTCS B CICTYIOIIEM.

Bnepseie  ompenenena cuna  ocHoBHOCTHM  (pHsp,) 11 aurepneHoBbIX,
W30XUHOJIUHOBBIX, WHJIOJIbHBIX, MUPPOIU3UIMHOBBIX M CTEPOUIHBIX aJIKaJIOUIOB
(mpororun pHg,=3,6; muxopun pHs,=7,5; ramanrtamun pHs,=5,8; reamorpun
pHs,=7,3; ouxykymun pHs,=3,2; d-B-runpactun pHgs,=2,2; akonutun pHs,=3,6;
nonakcu pHs,=6,2; umnepuamun pHs,=4,8; nannakonntun pHsp=3,4; N-
Ae3alneTHIanmnakoHuTiH pHs, =3,7) A MCIONB30BaHMSA 3TOrO IOKA3aTens IIpH
U3Y4YeHUH TeTepoda3HbIX MPOIECCOB MPU UX TIPOU3BOJICTBE;

BnepBbie ycTaHOBIIEHO, 4TO BCe 11 HM3ydYeHHBIX ankajlouAOB B BHUJIE COJIEH,
HE3aBHUCHUMO OT UX CHJIBI OCHOBHOCTH, XOPOIIO PAcTBOPSIIOTCS. B BOJJHOM PacTBOpE
CIIUpTa NpU KOHILIEHTparuu 75-85% ¢ MakCUManbHBIM PacTBOpPEHUEM UX B 55%-HOM
cnupTe ¥ 000CHOBAHO, YTO 3TOT MOKA3aTeNIb MOXKET CIY>KUTh OCHOBOM JIJISl CO3/IaHUS
YHUDUITUPOBAHHON TEXHOJIOTUU MTPOU3BOJICTBA AJIKAJIOUIOB.

DKCIEPUMEHTAIBHO YCTAHOBJIEHO, YTO HE3aBUCHMO OT XMMHYECKOTO CTPOEHUS
U3 PACTUTENIHLHOTO ChIPbSi MOXHO CEJIEKTHUBHO HW3BJIEKATh AIKAIOUIbLI 75-85%-HbIM
PacTBOPOM 3TUIIOBOTO CIIMPTA C HAUMEHBIIINM COAECPKAHUEM IPYTUX SKCTPAKTUBHBIX
BEILIECTB.

OntuMu3anrel METoAOM MaTEMATHYECKOTO IUIAHHUPOBAHUS HSKCIEPUMEHTOB
HalJIEHbl ONTUMAJIbHBIE YCJIOBUS MTPOIIECCA AIKCTPAKIIUUA PACTUTEIIHBHOTO ChIPbSL.

Bnepsele, ucnonb3ys B KauecTBe 3KcTpareHTa 75—85%—HbIil pacTBOP 3THIIOBOTO
cnupTa, pa3padoTrana yHU(DHUIIMPOBAHHAS MPOMBINIJICHHAS TEXHOJIOTHSI TIPOU3BO/ICTBA
CeMU JICKApCTBEHHBIX IMpernapaToB MW IIeCTH OWOPEaKTMBOB HA OCHOBE
JUTEPIEHOBBIX, U30XUHOJMHOBBIX, WHJOJBHBIX, MUPPOIU3UIUHOBBIX, CTEPOUIHBIX
aJIKaJIOUI0B.

IIpakTHYecKHe pe3yabTaThl HCCIAEAOBAHUSA 3aKIIOYAIOTCS B CIEIYIOIIEM.

Co3nana mpoMBIIIEHHAS TEXHOJOTHS MPOU3BOJACTBA CyOCTaHIIMU MpENapaToB
HAa OCHOBE JUTEPIICHOBBIX, HM30XUHOJMHOBBIX, HHAOJBHBIX, MHUPPOJIU3UINHOBBIX,
CTEPOUJIHBIX AJIKAJIOUJIOB METOJOM BOJHO—CIUPTOBON 3KCTPAKIMH PACTUTEIHHOTO
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ChIpbs. BriepBble yCTaHOBJIEHO, YTO HE3aBUCUMO OT CHJIbI OCHOBHOCTH aJIKaJIOHWJIOB
UX MOKHO JKCTPAarupoBaTh U3 ChIpbsl 75-85%-HBIM pacTBOPOM 3THJIOBOTO CHUPTA.
VYCTaHOBIEHO, 4YTO MpPH HTOW KOHLEHTpPAUUU STHIOBOTO CIHMPTA AJKAJIOW[bI
U3BJIEKAIOTCA  CEJIEGKTUBHO W €  HAaWMEHBIIMM  KOJMYECTBOM  MOOOYHBIX
SKCTPAKTUBHBIX BEUIECTB.

Ha 6a3e OnbiTHOTO npou3BoAcTBa MHCTUTYTA cOo3aHa TEXHOJIOTUYECKas JIMHUS
U1 IPOMBIIIJIEHHOT'O ITPOU3BO/ICTBA AJIKAJIOUIOB IO Pa3pabOTaHHOMN TEXHOJIOTUU.

B pesynpTaTe BHEOpEHHS YCOBEPUIEHCTBOBAHHON TEXHOJIOTHMU IPOU3BOJACTBA
JIEKapCTBEHHOI'O CPEJICTBA AJUIAIIMHMHA HCKIIIOYEHBl M3 TEXHOJIOTMYECKUX LIMKIIOB
TaKkMe TOKCHYECKHE BEIIECTBAa, KaK CepHas KHUCIOTa, METaHOI H XjiopodopMm. B
pe3yJibTaTe OUyTUMO CHU3WJIACh CE0ECTOMMOCTD IPOAYKTA.

Ha co3naHHble JIeKapCTBEHHbIE MpernapaTbl U OUMOpPEaKTHBBI pa3pabOTaHBbI
COOTBETCTBYIOIIME (apMaKONEWHbIE WM BpPEMEHHbIE (apMakoneilHble CTaTbH,
ONBITHO-NIPOMBIIIJIEHHBIE WM  [POMBIIIJIEHHBIE  PErJIAMEHTBI,  IOJYYEHBI
PETUCTpALIMOHHBIE YI0CTOBEPEHUS, 3alIaTEHTOBAHbI CIIOCOOBI UX ITPOU3BOJICTBA.

JloCTOBEPHOCTH MOJIy4YeHHBIX pe3yabTaToB. [Ipyu yTBepKAeHUM HOPMATHBHO—
TEXHUYECKUX JTOKYMEHTAlUi YINOIHOMOYEHHBIMH [ OCyJapCTBEHHBIMH OpraHAMMU
COBPEMEHHBIE TEXHOJIOTMYECKHUE (IKCTPAKLUS TBEPIOE TENO—KUIKOCTb, )KUJIKOCTHO—
KUAKOCTHAST HKCTPAKLHUs, OCAXKACHHE, KPUCTAJUIM3ALMs, CYUIKa), aHAIUTHYECKHUE
(YO-, HK-, SAMP-  cnoekrpockonusi,  CHEKTPOCKOIHMS,  TOHKOCIIOWHAs
xpomarorpadusi, 6€3B0JJHOE TUTPOBAHUE, POTOKOIOPUMETPHS, BBICOKOI(D(PEKTUBHAS
KHUJIKOCTHAs XpomaTtorpadusi) MpoIUIM ampodaluio METOJbl HpU MPOU3BOJACTBE
HOBBIX JIEKAPCTBEHHBIX MpPENapaToB U OMOPEAKTUBOB CIOCOOOM YHU(PUIIMPOBAHHOM
TEXHOJIOTHH.

Hayuynasi m mpakTudeckasi 3HAYMMOCTh Ppe3yJbTaTOB HccaeqoBaHusi. B
pe3yJsibTaTe MPOBEACHHBIX MCCIIEIOBaHUM co3aHa YHU(UIUPOBAHHAS YCTAHOBKA IO
IPOU3BOJICTBY JAMTEPIIEHOBBIX, N30XHUHOJIMHOBBIX, HHIOJBHBIX, MTUPPOJIU3HIUHOBBIX
U CTEPOUIHBIX AJIKAJIOUJ0B METOJIOM 3KCTPAKLUU PACTUTEIBHOIO ChIPbsl pACTBOPOM
stwinoBoro  cnupta. Co3maHbl  yCIOBUS  JJII  NPOU3BOACTBA  AJIKAJIOUIOB
IIEPEUNCIICHHBIX KJIACCOB C BBEJACHUEM HE3HAUNTEIBHBIX W3MEHEHUH B JIaHHYIO
YCTaHOBKY.

Pa3paborana TexHOJOTUS MONXYy4YeHHMs] CyOCTAaHIMM HOBOT'O JIEKAPCTBEHHOI'O
npernapara aHTUAPUTMUHA U3 OTXOJ0B IMPOMBIIUIEHHOIO MMPOU3BOACTBA CyOCTaHIIMH
JIEKapCTBEHHOTO IIpernapara ajulaliHuHa.

BHenpenne pe3yabTaToB HMcciaeaoBaHusi. Ha ocHOBE MONyYEHHBIX Hay4HbBIX
pe3ysbTaTOB HpH pa3paboTKe YHU(ULIHMPOBAHHONM TEXHOJOIMM IPOU3BOCTBA
AJIIKAJIOUJI0OB M3 PACTUTEIBHOIO ChIPbSl YTBEP)KJIE€HA YIOJIHOMOYEHHBIMH OpraHaMu
MunucrepcTBa 3apaBooxpaHeHus PecnyOnuku VY30ekucraH Bcsi HOPMaTUBHO-
TEXHUYECKass JOKYMEHTalMs Uil TPOM3BOJCTBA JIEKAPCTBEHHBIX IIpENapaToB
«Annanununy», «lIpoTtonuHa THUIPOXJIOPUIY, «AKcapuUTMHH», «[ amaHTaMuHa
ruapodbpomuy, «AxiesnH» (peructpanumonasie yaoctoBepenuss 00/523/3 ot
22.11.2010; 004-01 ot 22.03.2001; 0008/01/15 ot 30.01.2015; 04/415/6 ot
19.01.2015) u MunucrepctBoM 31paBooxpaneHusi Poccuiickoii  ®Denepaunu
(«Anmnanununy, «l'amantamud rugpoOpomusy, «Axnesun») (IT Ne 014369/01 ot
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27.12.2011; ®C-000243 ot 22.11.2011).

AreHtcTBOM  «¥Y3ctanmapt» BiimodeH (112/001641 ot 24.06.2014) B
l'ocynapctBennsiii peectp OuopeaktuB «AxoHuTuH» (unctobiit) (Ts 035-3440-
017:2014).

Ha ocHoBanuu nuueH3noHHoro koHTpakra (Ne90295 or 22.06.2000, OAO
«Dapmuentp BUJIAP», Poccuiickas ®epepauus) 3a 2011-2014 rr. npousBeaeHo
1369 kr (6,4 wmuH. npomwt. CIIA) cyOcraHmuu JeKapCTBEHHOTO IIpenapara
aJUTalMHUHA.

Ha ocnoBanuu mnunenszuonHoro koHtpakta (Nel/08 ot 09.08.2012 r., 3A0
«BUDOUTEX», Poccuiickas @enepanus) 3a 2011-2014 rr. npousseaeno 3 kr (54,0
Tteic. nomwt. CIIIA) cyOcraHuuM JieKapCTBEHHOTO Tperapara TrajJlaHTaMHHa
rUApoOpOMUIA U IOCTABIEHO 3aKa3UHKY.

Ha ocnoBanum kontpakrta (Ne4-L/01 ot 27.04.2011 r. pupme «LATOXANY,
@panuust) 3a 2011-2014 rr. 1389 r (90,4 ThIC. €BpO) IKCHOPTUPOBAH OUOPEAKTUB
AKOHUTHH.

AnpobGanus pe3yJIbTAaTOB HCCJeI0BaHMA. Pe3ynbTarsl AUCCEPTALMOHHON
paboThl  JOJIOKEHbl HA  pecnyOJUMKAHCKUX W MEXIYHapoIHbIX  (dopyMmax:
«AKTyasbHBIC TPOOJIEMBl XUMHHM TPHUPOAHBIX coenuHeHui» (Tamkent, 1993),
«International Symposium on the Chemistry of Natural Compounds» (Bukhara,
1994; Eskishehir, Turkey, 1996, 2001, 2009; Ankara, Turkey, 2005; Tashkent, 2003,
2007; Urumchi, China, 2011), «Co3naHue JekapCTBEHHBIX pECypcoB, Je4eOHO-
npoUIaKTHUYECKUX CpPEJACTB W UCIOJIb30BAaHUE B MEIUIIMHCKOW MPAKTHUKE
(Camapkang, 1996, 2000), «Medicinal Raw Material and Phytopreparations for
Medicine and Agriculture» (Karaganda, 1999), «Muaterpamus oOpa3oBaHus, HAyKu |
npoussojcTa B (apmarum» (Tamxent, 2002), «1* International Symposium of
Edible Plant Resources and the Bioactive Ingredients» (Urumgqi, China, 2008),
«TeprnieHOWABI: JOCTHMKEHUS W TEPCHEKTUBBI MNPUMEHEHUS B 00JacTH XHUMUH,
TEXHOJIOTHUH MPOU3BoicTBa U MeauuinHbly (Kaparanaa, 2008) u ap.

VYkazom Ilpesunenta Pecnybnuku Y30ekuctan (23 aBrycra 2007 r.) 4dacthb
JUCCEPTAIMOHHON paboThl, mocBsamieHHas «Pa3paboTke u co3laHUI0 HOBOTO
OTEYECTBEHHOI'O JIEKAPCTBEHHOI'O0 MpernapaTta HPOTUBOAPUTMUYECKOTO JEHCTBUSA
«ANITaniMHUHY», BHEAPEHUI0O B KIMHUYECKYIO TMPAKTUKY M OPraHu3aluio ero
MaccoBOr0 NPOM3BOACTBA» yaoctoeHa I'ocymapctBenHo mnpemun [ creneHu
PecniyOnuku Y30ekucran B 0071aCTH HAYKH U TEXHUKH.

Ony0JIMKOBAHHOCTH Pe3yJbTAaTOB Hccaen0BaHMs. Ha OCHOBe TriaBHBIX
HAy4YHBIX PE3yJIbTATOB AuccepTauuu omyonukoBaHo 10 HayuHbix cratedt u 36
TE3MCOB JIOKJIAJ0B, MOJyYeHo 21 maTeHTa U aBTOPCKUX CBUICTENbCTBA PecmyOmuku
V36ekucran u Poccuiickoit ®enepanun, pazpadorano 14 dpapmakonenHsx crareil, 9
MPOMBIIIJIEHHBIX PETJIAMEHTOB U YTBEPKJICHO B YIIOJTHOMOUYEHHBIX OpPraHax.

Ctpyktypa u o0beM auccepramum. JluccepranuonHas pabotra B BHJIE
HAy4YHOI'O JIOKJIaJJda COCTOMT M3 YEThIPEX pa3/eiioB, 3aKirouyeHus, cnucka u3 90
OMyOJIMKOBAaHHBIX Hay4YHBIX pabdoT. Marepuan paboTsl u3noxeH Ha 136 crpaHunax,
OCHOBHOM TEKCT Ha TpeX s3bIkax (y30eKCKWW, pPYCCKWid, aHTIUWCKuii) Ha 129
CTpaHMIIaxX BKitovaer 1 Tabnuiy u 13 puCyHKOB.
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OCHOBHOE COJEP XAHME JTMCCEPTALIUN

1-ii paznesa. OcHOBHbIE KpUTEpPUH Pa3padoTKu YHUGUIHPOBAHHOM
TEXHOJIOTHMHU NPOU3BOACTBA AUTEPIEHOBbIX, H30XMHOJINHOBBIX, HHA0JbHBIX,
NUPPOTH3UIUHOBBIX H CTEPOUIHBIX AJIKAJOUIOB U3 PACTHTEILHOIO ChIPbS

1.1. CoBpeMeHHOE COCTOSIHME MPOMBINIJIEHHBIX CIIOCO00B NMPOU3BOACTBA
AJIKAJION/I0B U3 PACTUTEIBLHOIO ChIPbS

B pacturenpHbIX TKaHSAX aJKaJOMJbl COJAEpXkKaTcs B BHUAEC COJIEH yalle
OopraHuveckux (IaBejeBOi, s0JIOYHOM, YKCYCHOM, SIHTApHOM U Jp.), pPEKe
MUHEpaIbHBIX (cepHOM, (ochopHOii, pomanucToBoAgopoaHor) KuciaoT. Conm
QJIKAJIOUI0B OOBIYHO XOPOIIIO PACTBOPUMEI B BOJIE, XYK€ B CIIUPTE U HE PACTBOPUMBI
B TAKUX OPTAaHUYCCKUX PACTBOPUTEISIX, KaK XJIOPOHOPM, TUXIOPITAH H JIP.

N3 pactenunii ankanouabsl MOXKHO BBIAEIUTH SKCTPAKIMEW B BHJE COJEU WIU B
BUJI¢ OCHOBaHWW. B OOJBIIMHCTBE CiydaeB MPOIECC IMOMYUYCHUS aTKAJIOUIOB W3
PaCTUTEIILHOTO CHIPhSl TMOJAPA3ACISIIOT HAa TPU OCHOBHBIX CTaJWU: HW3BJICYCHUE
AIKAJIOUJ0B M3 PACTUTEIBHOTO ChIPbSl; OYUCTKY IIOJIYYEHHBIX H3BICUCHUN OT
0aJIaCTHBIX BEILIECTB; Pa3/IeJICHUE U OYUCTKY CYMMBbI aJIKaJIOUIOB.

CriocoObl  M3BJCYEHHS aJKAJOWAOB TOJAPA3JEISAIOTCS HA TpPU TPYMIbL:
AKCTPAKIIMOHHBIE, HOHOOOMEHHBIE U AJIEKTPOXUMUUYECKHE (dnekTpoauanus). U3 Hux
HaumOoJee 4YacTO MPUMEHSIOTCS OSKCTPAKIIMOHHBIE CIOCOObI, OCHOBAaHHBIE Ha
IpOLIECCE MHOTOKPAaTHOM  KUJKOCTHO—KHUIKOCTHOM SKCTPAKUHUHM  AJIKAJIOHUIOB
pa3IMUHBIMU pacTBOpUTEsIMU. Bo Bcex ciydasix BMECTE C alKaJlOWJlaMH B
U3BJICUCHUE TEPEXOASAT COIMYTCTBYIOIIME BEIIECTBA (CAMOHWHBI, CMOJIbI, JIUIHIBI,
(b1aBOHOUIBI | [Ip.), YTO TPEOyeT AaTbHEUIIIEH OUUCTKH IIEJIEBOT0 MPOIYKTA.

Jlist pa3paboTKu panMoOHATBLHOW TEXHOJOTHU MPOMBIIIICHHOTO MPOU3BOJICTBA
QIKAJIOUJIOB M3 PACTUTEIHHOTO CHIPhsi OCHOBHBIM W pemIalonuM (aKTOPOM SIBIISCTCS
1o100p CENEKTUBHOTO, SKOHOMUYECKH BBITOJHOTO JKCTpPAreHTa, CIOCOOCTBYIOMIETO
MaKCUMaJIbHOMY W3BJICUCHMIO II€JIEBOTO ankanounaa. s mombopa CeneKTUBHOIO
AKCTpAreHTa MpeBapUTEIbHO U3Y4YaloT PACTBOPUMOCTH BBIJIEISIEMOI0 ajkaliouja B
pPa3JIMUHBIX OPraHUYECKUX PACTBOPUTEIISIX M HMX CMECsiX, BOJE, pacTBOpax
MUHEPAIbHBIX U OPraHUYECKUX KUCIOT MPU PaA3HBIX TEMIEPATYpHBIX pexkumax. B
3aBUCUMOCTH OT TOJIYYEHHBIX PE3YJIbTATOB MPOU3BOMAAT MOA00pP PACTBOPUTEINS WM
CMECH PACTBOpPHUTEJICH B KaUECTBE AKCTPAreHTa.

Hccnenyst cuily OCHOBHOCTHM HEKOTOPBIX aJKAJIOUJIO0B M UX PacTBOPUMOCTb,
akan. X.H. ApunoB ycTaHOBUJ 3aBUCUMOCTH PACTBOPHUMOCTH AJIKAJIOWUIa B Pa3HbBIX
pacTBOPUTENSAX OT CHIIBI €r0 OCHOBHOCTH U MPEIJIOXKWI HUKECIEIYIOUTYIO
KJIacCU(UKAIUIO aJTKAJIOHIOB.

CunbHOOCHOBHBIE ankanouisl (pHs, > 9) Xopomo pacTBOpSIIOTCS B BOJE,
BOJHBIX pPAcTBOpaX MHUHEpPAJIbHBIX W OpPraHUYECKUX KHUCJIOT, COUpTax W,
CJIeIOBATEIbHO, XOPOILIO M3BJICKAIOTCS W3 PACTUTENIBHOTO ChIPbSI MEPEUUCICHHBIMU
PacTBOPUTENSIMH, HO IUIOXO PACTBOPSIIOTCS B OPraHMYECKUX pacTBOpUTENAX. Takue
AJKaJIOU bl XOPOIIO COPOUPYIOTCA Ha cOpOEeHTaxX, HO IUIOXO Jecopoupyrotcs. U3
XJIOpOOPMHOTO pacTBOpPa OHHM XOPOIIO H3BJICKAIOTCS BOJIOW WM PACTBOpAMU
kuciot ¢ pH < 8.
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CpenneocHoBuble ankanouasl (1,5 < pHg, < 9) xopomo pacTtBOpsroTCa B
OpPraHMYECKUX PACTBOPHUTENSX M B BOJIHBIX PACTBOpPAX PA3IUYHBIX MUHEPATBHBIX U
OpPraHUYECKUX KHUCIOT, XOPOILIO IKCTPArupyloTCi U3 PACTUTEIBHOTO ChIpbS BOJIOM,
cna0bIMU pacTBOPaMU MHUHEPAJIBHBIX U OPTaHMYECKUX KHUCIIOT, JIETKO M3BJIEKAIOTCA
u3 xjopopopma B OyepHbIi pacTBOp, a U3 BOAHOTO WJIM KUCJIOTO pacTBOpa MOCIe
NOJIIEIAYUBAHUS  XOPOIIO SKCTPArMpyrOTCs OPraHMYECKUMHU PACTBOPUTEIISIMH.
CpeaHeoCHOBHbBIE aJIKaJOUIbl XOPOIIO COPOUPYIOTCS Ha HOHOOOMEHHBIX COpOeHTaxX
U JIECOPOUPYIOTCHS.

CnaboocHoBHble ankamougsl (pHs, < 1,5) xopomo pacTBOpsArOTCS B
OPraHMYECKUX  PACTBOPUTENSAX, IUIOXO B  BOJHBIX PAcTBOpax  pasiMyYHbIX
MUHEPaJIbHBIX U OPraHUYECKUX KHUCIOT. M3 pacTuTenbHOTO Chipbsi c1a000CHOBHBIE
QJIKAJIONJIBI JIETKO 3KCTPAarupyroTCsl OPraHUYECKUMHU PACTBOPUTEISIMHU TOJIBKO TOCIE
[IPEABAPUTEIILHOIO €r0 CMAYMBaHMS LIEIOYHBIMH areHTamu. Hekotopsie cialble
OCHOBAHMSI XOpOIIO 3KCTparupyroTcs u 0e3 noxamenaunBaHusi. CiaabOOCHOBHbBIE
aJIKaJIONIbl TJIOXO HJIM COBCEM HE H3BIEKalTca U3 xjiopodopma OydepHbIMU
pactBopamMu U Jaxe 5-10 %-HpIMM pacTBOpaMH MUHEPAJIBHBIX WM OPTaHUYECKHUX
KUcnoT. OHU OYEHb TPYJHO COpPOMPYIOTCS Ha COpOEHTaX HO OYEHb XOPOILIO C HUX
necopoupyrorcs. Takum oOpazoM, uisi pa3pabOTKH palMOHAIBLHON TEXHOJIOTHUHU
BBIJICJICHUS TOTO WJIM MHOTO aJKajIou]1a HEOOXO0UMO MPEABAPUTEITHLHO U3YUUTh CUITY
OCHOBHOCTH II€JIEBBIX AJKaJOMUJIOB U B COOTBETCTBUU C KilaccuUKaIuen crnocodoB
MOJIyYeHHS] BBIOpATh JKCTpareHT MW OTpadoTaTh TEXHOJOTHIO IO CTaausM
IPOU3BOJICTBA.

[To xiaccupukanuu crnocoOOB MOJYYEHUS aJKaJIOUIOB W3 PACTUTEIBHOTO
celpbs akaa. X.H. ApunoBa pexoMeHIyeTcs BbLAEIATh CIa00OCHOBHBIE AJKaJIOW/IbI
ropstueid BOJOM MIIM OpraHU4YEeCKUMH PaCTBOPUTEISIMHU, CUIIbBHOOCHOBHBIE aJIKaJIOHIbI
— DKCTPAKLMEH PaCTUTEIBHOIO ChIPbSl CHUPTOM MJIM BOJHBIMHM PAacTBOPAaMHU KHCIOT.
OnHako HEKOTOphIE aJIKaJOWJIbl, HECTOMKHWE K BO3JCUCTBUIO CHIIbHBIX IIEJIOYEH,
KHCJIOT, CBETA, TEMIIEPATYpPhl U T.J., IPU BBIIECICHUU UX U3 PACTUTEIBHOIO ChIPbS HE
HNOJYUHSIOTCS  3aKOHOMEPHOCTSIM, BBITEKAIOIINM U3  TEXHOJOTMYECKON
knaccupukanuu  akan. X.H. Apunosa. Ilostomy mnpu pa3paOoTke TEXHOJOTHH
IPOM3BOJICTBA AJIKAJIOUI0B, KPOME CUJIbl OCHOBHOCTH, HY>KHO YYMUTBIBATh TAKXKE MX
(U3HKO-XMMUYECKHE CBOMCTBA U CTPYKTYPHBIE OCOOEHHOCTH.

CnepoBarenbHo, Uisi pa3pabOTKH pPAMOHATBLHON TEXHOJOTUU TOJy4YEHUs
QJIKAJIOUI0B HEOOXOAMMO HM3YyUYUTh OCHOBHOCTH AJKAJIOUJIOB, MPHUCYTCTBYIOIIUX B
ChIpbE, UX CBOICTBa, XMMHYECKOE CTPOEHHUE, BbIOpATh MNPUHIHUIHAIBHYIO CXEMY
OPOU3BOJCTBA TMPUMEHHUTEIBHO K KOHKPETHOMY pacTeHHI0 M MoJo0parth
ONTUMAJIbHBIE YCIIOBUS JUISl KAXA0W CTaJUU TEXHOJIOTMYECKOT0 IIpoLecca.

1.2. TexHoJiorusi NPOU3BOACTBA CyOCTAHIIUM MPENAPATOB HA OCHOBE
AJIKAJIOMI0B METOI0M BOJAHO-CIIUPTOBOM IKCTPAKIIMU PACTHTEJIbHOI0 CHIPbA
Byprnoe pasBuTe OHMOOpraHWYECKON XWMHH, YBEIMYCHHE apceHasa
JIEKApPCTBEHHBIX NpenapaToB U OMOPEAKTUBOB aKAJIOUIHOW MPUPOBI CTABST MEpe/
HCCJIEIOBATEISIMA HOBBIC 3aJa4M 1O COBEPIICHCTBOBAHUIO U3BECTHBIX U pa3pabOTKe
HOBBIX YHU(UIIUPOBAHHBIX CXEM UX MIPOU3BOJICTBA.
AnKanouabpl B PacTUTEIbHOM ChIph€ HAaXOMATCS, KaK MPaBUJIO, B HEOOJBIINUX
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konuuectBax, B npexaenax 0,1-1,0%, XOTS M3BECTHBI PacTeHHs, B TKaHAX KOTOPBIX
COJIepKaHMe aJKAJIOUJ0B MoxeT aocturatb 5-10% oT macchl BO3AYIIHO—CYXOTO
ChIpbsi. Apeanbl  pacnpoCTpaHEHWUsS  MHOTHUX  aJKAJIOWJOHOCHBIX  PaCTEHUM
OTPaHUYCHBI U HE TO3BOJISIOT 3ar0TaBIMBAThH ChIPhE B OOJBIINX 00beMax. B cBs3u
3TUM 00OBEMBI MPOU3BOJICTBA JICKAPCTBEHHBIX MpeNapaToB Ha OCHOBE AJIKaJIOUIOB
HEBEJIMKU, U AJIKAJIOU bl IPOU3BOAATCS B MPEJENIax OT HECKOJIbKUX KUJIOTPAMMOB 0
100-500 kr. B HCKIIOYHMTENBHBIX CiIy4yasx, €Cli ChIpbeBas 0a3a yIOBJICTBOPSET,
00BeM MPOU3BOACTBA IOXOJUT A0 HECKOJIBKUX TOHH B TOJ.

Ecniu Ttakke yuecTb, 4YTO KaXKAbIH alKajJoOMJl BBIAEISETCS IO CBOEH
OpUTHUHAIBHOW TEXHOJOTHHU, TO MHOTHE IeXa Ha (hapMaleBTUUECKHX 3aBOJaX HM3-3a
HEBO3MO>XHOCTH MEPEOPUEHTALIMN TEXHOJIOTUYECKOW JIMHUU C MPOU3BOACTBA OJHOTO
aNKaJIoua Ha JAPYTOM MPOCTAaWBAIOT WM PabOTAlOT HE B MOJHYIO CHily. B kauecTBe
npuMepa MOXXHO TPUBECTU CYIIECTBYIOIIUE TEXHOJIOTUYECKUE JIMHUU IO
npou3BOACTBY cyOcTanmmii rnaynuna (Yumkentckuit XdD3, padboraer 3—4 mec./ron),
rajaHTaMuHa TuApoOpoMuaa (KUAKOCTHO-KUAKOCTHAS TEXHOJIOTHUS, TallKeHTCKU
X®3, 3 wmec./ron), NE30KCUNETaHWMHA TUAPOXJIOopHUaa (3KUJIKOCTHO—KUJKOCTHAS
texnosorusi, OIl MUXPB AH PV3, 5-6 wmec./ron), uutusvHa (MOHOOOMEHHas
texHosorusa, Yumkenrckut Xd3, 6 mec./ron) u ap. B ocrambHOe BpeMs JTUHUM 1O
IIPOU3BOJICTBY ATUX MpENapaToB MPOCTAUBAIOT.

B pesynbrare nzyueHus: cuiibl OCHOBHOCTH 11 ankamouaoB Mbl YyCTaHOBUIIM, YTO
reanoTpuH umeet pH s, = 7,3; d-B-ruppactun — pHs, =2,2; oukykymumH — pHg,, =
3,2; nmukopuH — pH 5, = 7,5; umnepuaiun — pH s, = 4,8; nporonun — pH 5, = 3,6;
nanmnakoHuTuH — pH 5, = 3,4; nonakcun — pH 5, = 6,2; rananramun — pH 5, = 5.8;
N-zaesauermmnannakoHuTHH — pH 6, = 3,7; akonutun — pH 5, = 3,6 (puc. 1).
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Puc. 1. Pacmeopumocms HeKOmMOopbIX AlKAI0UO08 8 CMECU CRUPM—B00a
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Hamum uccnenoBanusi pacTBOPUMOCTH PA3JIMUHBIX COJIEH psiia OMOIOTHYECKH
AKTUBHBIX aJKAJIOWAOB, B TOM uHcie 1]l mepeyucieHHbIX BBINIE COCAUHEHUW, B
CHUCTEME€ CHUPT—BOAA IOKa3ajau, 4YTO TOJABJIsIONIee OOJBIIMHCTBO aJIKaJOUI0B
HE3aBHUCHUMO OT CHJIbl OCHOBHOCTH XOPOIIO PAacTBOPSETCS B PAacTBOPAaX ATHIOBOTO
criupTa. PacTBOPpMMOCTD ajKallou0B ONPEEIIsId IPU TeMIepaType KUIEHUS CMECH
CIIUPT—BOJA.

Kak BugHo u3 pwuc. 1, makcumanbHas pacTBOPUMOCTb YKa3aHHBIX BBIIIE
ANKAJIONUI0B HAOIII0IaeTcs Mpu 00beMHON KpernocTH ciupTa 55 %.

[Ipu SKCTpakMu PACTUTEILHOTO ChIPbsl 55 %-HbIM STWJIOBBIM CIIUPTOM KpPOME
QIKAJIOUIOB DKCTPArUPYETCsl TAKKE OOJBIIOE KOJWYECTBO IKCTPAKTHBHBIX BEIIIECTB.
COOTHOIIIEHHE BBIXOJIOB IIEJIEBOTO MPOAYKTA M SKCTPAKTUBHBIX BEILECTB, AUHAMHUKA
AKCTPAarupoOBaHMsS KOMIUIEKCA BELIECTB U3 PACTUTEIIBHOTO ChIPbSi B 3aBUCHUMOCTH OT
KOHIICHTpAIlMX CIIMPTa MOKa3aHbl Ha PUC. 2 M 3 HA IPUMEPE IKCTPAKIIUHU TaJlaHTaMUHA U
COMYTCTBYIOIIMX BEIIECTB U3 JINCTbEB YHIepHUM BuKTOpAa.
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Puc. 2. H3menenue evixooa 2aianmamuna é 3a6UCUMOCMU
Om KOHYeHmpayuu cnupma
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Puc. 3. H3menenue évixo0a conymcmeynouux IKCmpaKkmueHvlx
6euiecme 6 3a6UCUMOCHU OM KOHYEHMPauuu Cnupma
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W3 puc. 2 BUIHO, YTO MPU SKCTPAKLHH ChIPbSI COUPTOM KpenocThio HUxke 20%
BBIXOJ] TajaHTaMUHA OYEeHb HMU3KHHA. DTO O0OBsCHSETCS TeM (akToMm, YTO TpH
U3BJICUCHUN aJIKAJIOUJOB U3 IIEJIOYHOTO0 KyOOBOTO pacTBOpa OpPraHUYECKUM
pactBoputeneM  (ximopodopmMom) oOpasyercs CTOWKas dOMYJbCHs, KOTOpas
MPAKTUYECKU He paznenaercsa. ONTUMamibHOM KOHUEHTPAMEW STUIIOBOTO CHUPTa
SBJISIETCA €ro KpemocTh 75-85%: B 3TOM cilyyae 3KCTparupyercss MakCUMallbHOE
KOJMYECTBO  QJKAJOUJOB C MHUHHUMAJIbHBIM  KOJMYECTBOM  COIYTCTBYIOUIUX
OKCTPAKTUBHBIX BEHIECTB. AHAJIOTUYHBIE [@HHbIC TMOJY4YeHbI W JUIS JPYTux
NIEPEUYMCIIEHHBIX BBIILIE aJKAIOUIOB.

Takum oOpa3oM, HallM HCCIEAOBaHUS MOKa3ajid, YTO CMECh CHUPT—BOAA B
KaueCTBE OKCTPAareHTa TMO3BOJSET W3BJEKATh W3 PA3JIMYHBIX aJIKaJIOUJIOHOCHBIX
pacTeHUI aJIKaJoOuabl PA3IMYHON CUJIBI OCHOBHOCTH.  [lomyueHHbie JTAaHHBIE
MO3BOJIMJIM HAM YHUDUITUPOBATH CIIOCOO SKCTPAKIIMK aJTKAJIOUI0B U3 PACTUTEIBHOTO
CBIPbSI U €T0 OYUCTKH.

[IpuBOAMM OCHOBHBIE CTaJWM IPOU3BOJICTBA AJIKAJIOUJIOB METOAOM BOJHO-
CIIUPTOBOM IKCTPAKIUU PACTUTEIBHOIO ChIPBS:

1. sKCTpakuMsi CyMMBbl aJIKQJIOUJIOB U3 M3MEJIbYEHHOIO PACTUTEIBHOTO ChIPbhA
pPacTBOPOM ATUIIOBOTO CIUPTA KpenocTbio 75-85%;

2. ynapuBaHUE IKCTpaKTa J0 BOJHO-KyOOBOTO OCTATKa;

3. MOJy4YeHHEe TEXHUYECKOTO MPOAYKTAa U €r0 OUYHUCTKA B 3aBUCUMOCTHU OT CHUJIbI
OCHOBHOCTH Y (PU3UKO-XHUMHYECKIX CBOWCTB BBIJICISAEMOTO ATKAIOU/IA.

Takum oOpazoM, OJOK-CXeMma KIIOYEeBOW CTaJAWHM TEXHOJOTHH TPOU3BOJCTBA
AJKaJIOUJ0B U3 PACTUTEIIBHOTO ChIPbSi METOJAOM BOJHO-CIUPTOBOM SKCTpaKIUU
BBITJISIIUT CJICIYIOIIUM 00pa3oMm:

PacturensHoe CBhIPBC

v Okcrpakuus 75-85%-HpIM ciupToM

BoHO-CcIIUpTOBOM SKCTPAKT

v CF}’HICHI/IG J0 BOJHOI'O OCTaTKa

Bonno-ky0oBo# ocTaToK

Pa3paGoTanupiii BOAHO-CIIUPTOBOWM CHOCOO AKCTPAKIMM — AJIKAJIOUJOB U3
PAaCTUTENBHOTO CHIPbS C IMOCIECAYIOIIMM IOJYYEHHEM OCHOBHOIO BEUIECTBA
IIO3BOJISIET B NPOMBIIUIEHHBIX YCIIOBUSIX HAa OJHOW TEXHOJIOTHMYECKOW JIMHHUMU C
HEOOBIIO0N MoaudUKAIIUEH TPOU3BOAUTH HECKOJIBKO AJIKAIOWUOB PA3IUUYHON CHJIIBI
ocHOoBHOCTHU. Mcmnonb3ysl pe3ysibTarhl HccienoBaHuii, Hamu Ha 6a3ze OIl UXPB AH
PY3 co3pana npombllUieHHas JIMHUSA 10 [POU3BOJCTBY  AJKAJIOWAOB U3
PaCTUTENBHOTO CHIPbS METOAOM BOJHO-CIIMPTOBOM SKCTPAKIIUU.

Hwxke mnpuBeneHbl pe3yjbTaThl HAIIMX MCCIEAOBAaHUNW MO pa3paboTke WU
BHEJPEHUIO TEXHOJIOTUHM MPOM3BOJCTBA QJIKAJIOWUJIOB METOJOM BOJHO-CIUPTOBOMU
AKCTPAKIMU PACTUTEIBHOIO ChIPbS, SABISIONIUXCA OCHOBOM CEMH JIEKAPCTBEHHBIX
IpenaparoB U MIECTH OMOPEAKTUBOB.
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2-i1 paznen. YHUGUUMPOBAHHAS TEXHOJIOTHS MPOU3BOACTBA CyOCTAHIMM
JIEKAPCTBEHHBIX MPENapaToB NPOTONUHA TMAPOXJIOPHU/IA, JUKOPUHA
rUAPOXJIOPUIAA, TAJIAHTAMUHA THAPOOPOMHIA, AJJIAITUHMHA, aKJIe3HHA,
AKCAPUTMHMHA, AHTHAPUTMHUHA

2.1. TexHos10rMsi NPOU3BOACTBA CYOCTAHIUM NMpeNnapara MpPoTonuHa
rUAPOXJIOPHUAA U3 TPaBbI ALIMAHKH BalsiHbl [19, 32, 45, 46, 63]

10 kr wu3MenpYEHHOro 10 pa3Mepa

gacTul 5-10 MM TpaBbl IBIMSHKU BailsiHbI
HIECTUKPATHO  DKCTPArUPYIOT  METOJA0M
HactauBaHusd ¢  80%-HbBIM  ATUJIOBBIM
cruproM. Ha nepByro 3KCTpakiMiO MOJA0T
40 1 5KCTpareHTa U HaCTauBalOT B TEUEHUE
12 yacoB, mocjie 4ero ciauBalT 16 1
AKCTpakTa. BTOpyI0 3KCTpaKIUIO MPOBOAST
3aumBasg 16 71 OKCTpareHTa W HOCIE CyoH,oNOs - HCI
HAaCTaWBaHUs B TEUCHHE 9 4aCOB CIUBAIOT M. 3895
16 1 skcrpakra. Jlanee mpoBomsar 3-, 4-, ’
5- 1 6-¢ u3BJICUCHHE aJIKAJIOUI0B C HACTAaMBAHUEM B TCUCHHUE COOTBETCTBEHHO &, 6, 4,
3 4yacoB. DKCTPaKThl OOBEIUHSIOT U CTYIIAIOT 10 BOJHOIO OCTAaTKa, COCTABJISIONIEIO
10% (9,6 1) oT nepBOHaYaIBLHOTO 0ObEMa IKCTpakTa. BomHbIil ocTaToK GUIBTPYIOT,
noamenaduBatoT 10 pH 9-10 pactBopom kapOoHaTa HATPUS U AJIKATIOUIbI U3BICKAIOT
xyiopopopmom 4 paza mo 6 n. U3 xmopodopmMHOro u3BICUEHUS ATKATIOUIbI
skcTparupytor 5 pa3z mo 1 1 10%-HOro pactBopa cepHOM KuCIOTHL. Kucibie
U3BJICUCHUS OOBEIUHSAIOT W MPOMBIBAIOT XJopodopmoMm 2 paza mo 2 1. 3arem
CEpPHOKHUCIIOTHBIN AKCTpaKT noamenaynBatoT 1o pH 9-10, ankamouasl u3BnekamT 3
paza mo 3 1 xjopopopMOM € OOBEIWHEHHBIE XJIOPOPOPMHBIC W3BICUCHUS
ynapuBamT Jocyxa. OOpabOTKOl METaHOJOM M3 CYXOTrO OCTaTKa BBIACISIOT
TEXHUYECKUH  TPOTOMHH, KOTOPHIA jgamee oOpabaThlBalOT  pacCUYUTAHHBIM
KOJIMYECTBOM 5%-HOT0 pacTBOpa COJSIHOW KHCIIOTHI M OTAEISIOT BBIMABIIAM OCaIOK
IpoTOoNHUHA Tuapoxyopuaa. [IpoTonuna rugpoXaopua MEPeKPUCTAIIM3OBBIBAIOT U3
JUCTWJUIMPOBAHHOW BOJBI B cooTHomeHnu 1:8, momywaroT 16,2 T mnporonuHa
ruapoxiopuna, uam 0,16% ot BO3QyIIHO-CYXOil Macchl ChIpbsi. BBIX0J KOHEYHOTO
npoaykra 76% oT conepkanus B ceipbe (puc. 4).

Pazpaboran maker nHeooxoaumout HT/I (BpemenHnbie papmakorieifHble CTaTbu Ha
pPaCTUTENBHOE  CHIpbE,  CYOCTaHIIMIO,  JIEKAPCTBEHHYIO  (OpMYy,  OMBITHO-
IPOMBIIIJICHHBIE PETJIaMEHThl Ha MPOM3BOACTBO CYOCTaHIIMM U JICKAPCTBEHHOM
(dbopMBI, UHCTPYKITUS TT0 TPUMEHEHHIO Mpernapara u Ap.) AJig BHEAPECHUS MperapaTa B
MEIMLUHCKYIO MPAKTUKY [32, 45, 46].

Ilokazanuss K mnpuMeHeHuro. Ilpenapar mnpoTonuMHAa THAPOXJIOPHU
OPUMEHSIETCS. B MEAMIMHCKON NPaKTUKE B KA4YeCTBE >KEIUYECTUMYJUPYIOUIETO M
renaTo3aluTHOTO CPEICTBRA.

Cmpyxkmypnas ¢hopmyna
NPOMONUHA 2UOPOXTIOPUOA:
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BoaHo-ky0oBO# 3KCTpaKT

uzeneueHue Xiopoghopmom

Qunvmpayus, noowenavusarue 0o pH 9-10,

A
X10poGOpMHBI IKCTPAKT

Hzeneuenue 10%-nvim pacmeopom ceproti KUCI0mbl

A 4
CepHOKHUCIOTHBIN SKCTPAKT aJKATIOUIOB

IIpomviska xnopogopmom, noowenrauusanue 0o pH 9-10,
uzeneueHue Xiopoghopmom, ynapka

A 4
CymMa ankanouioB

Obpabomra memanoiom, omoeieHue ocaoxka

A
HpOTOHI/IH B BUAC OCHOBAaHHUA

Ilonyuenue xnopauopama npenapa-ma 5%-nolm
PAcmeopom CONAHOU KUCTOMbL, OMOeleHUe 0CAOKa

A
TexHUYEeCKU TPOTOIMHA THIPOXIIOPULL

Ilepexpucmannusayus u3 OUCMUIIUPOBAHHOU 800bl

A
IIporonuHa rugpoXIOpUL

Puc.4. Baok-cxema npouzeoocmea cyocmanyuu npenapama npomonuna
2UOPOXTI0pUOa U3 MPABbl ObIMAHKU GALIAHBL

2.2. TexHos0rusi NPOM3BOACTBA CYOCTAHIIUM JIUKOPHUHA THIAPOXJIOPUIA
u3 JucTbeB yurepuuu Cesepuosna [6, 13, 30, 36, 67, 69]

100 kr nucteeB yHrepuun CeBeplLoBa
nociie u3MenpueHus A0 pazmepa dactui 10-20
MM 3arpy>aroT B 3KCTPaKTOp, 3aiuBaroT 300 n
80%—HOro >3TWJIOBOTO CHUPTA (COOTHOLIEHUE
1:3) u HacrauBaroT 10 yacoB, 3aTeM CIIMBAIOT.
[Tonyuennsie 160 51 3KCTpakTa Cryumiaror.
Bropoin pa3 3amuBaror 160 1 80%—Horo
crnupTa. AHAJOTMYHO TPOBOJSIT €I YEeThIpe
U3BJICYCHUS crocobom HAaCTaNBaHUS
COOTBETCTBEHHO 7, 5, 3 U 3 4aca. DKCTPaKThl
00bEeANHAIOT, CTYHIAIOT 10 BOJHOTO OCTaTKa
(9-10% oT mepBOHAYAILHOT'O 00BEMA).

CmpyxkmypHas Gopmyna
JIUKOPUHA 2UOPOXTOPUOA.:

C16H17NO4 - HC1
M.m. 323,5
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BoaHo-kyOO0BBIil SKCTPAKT

Tloowenauuearnue 600HbIM
ammuarom oo pH 9-10,
u3zgneueHue xaopogpopmom

A

XA0poOpPMHBIN IKCTPAKT

Ynapueanue 6 npucymemeuu 10%-
HO20 pacmeopa cepHoll KUci0mbl

A

CepHOKUCTIOTHBIM 3KCTPAKT AJIKaJIOUI0B

IIpomvieka xnopogopmom, noouje-
AAYUBAHUE BOOHLIM AMMUAKOM OO0
pH 9-10, omoenenue ocaoxa

A 4

TexHUYeCKHl TMKOPHH B BUJIE OCHOBAaHUS

Obpabomxa 5%-Hbim pacmeopom
COAAHOU KUCTIOMbL, OMOELeHUe 0CAOKA

A 4

TexHn4eckuil JIMKOpUHA TUAPOXIOPUL

Ilepexpucmannuzayus u3
OUCMUNTUPOBAHHOU 800bL

A 4

JIukopuHa ruIpOXIOPUA

Puc.5. bnok-cxema npou3eo0cmea 1uKoOpuUHa 2UOPOXI0pUoa
u3 qucmoes ynzepnuu Cegepyosa

[Tony4aroT oKk0JI0 96 7 SKCTpakTa, KOTOPHIM (GUIbTpyroT, AoOapisitor 50 1
xJiopoopma u nojuienadyrnBaroT ammuakoM 10 pH 9-10 (puc. 5).

N3 menounoro pactsopa ajnkanousl 4-5 pa3 u3BiIeKaroT xjopodopmom 1o 50
1. K oO0benuHeHHbIM XJI0pOGOpMHBIM 3KCcTpakTam no0aBisaioT 50 1 10%-Horo
pacTBOpa CEpHOM KHUCIOTHI U XjopodopM ymnapuBaroT. CepHOKUCHBIA DKCTPAKT
AIKaJIOU 0B 2 pa3a mpoMbIBaroT xjaopodopmom 1o 30 .

B ouunmennsiii cepHokuCHbi pacTtBop ankanougoB no0aBisoT 500 r (1%)
AKTUBMPOBAHHOI'O YIJisi M CMECh NP IepeMelmuBaHuu HarpeBatoT 10 85-100°C B
teyeHue 15-20 wmuH. 3areMm pacTtBOp (UIBTPYIOT, OXJKIAIOT M OCAKIAIOT
TEXHUYECKUH JIMKOPUH B BUJIE OCHOBaHUS 25%-HbIM pacTBOpoM aMmmuaka npu pH 9-
10. BpmaBmuii B OCaAOK TEXHUYECKHH JHUKOPHH OT(QUIHTPOBBIBAIOT M CYyIIAT,
1oy4aroT 250 T TEXHUYECKOTO JJMKOPHHA.

Jnst monydyeHus: QpapMaxoneiiHOro JUKOpPUHA TUAPOXJIOPHIA TEXHUYECKHI
npoaykT (250 r) o6pabarbiBatoT 5%-HBIM pacTBOPOM COJIsIHOM KucioTel g0 pH 1,0-
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1,5. TexHuyeckuil JIMKOpUHA THUAPOXJIOPUZ  HEPEKPUCTAIUIM30BBIBAIOT W3
JACTWJUIMPOBAHHOW BOJABI W monydator 180 T JuKopuHA THUAPOXJIOpHUIA,
yaosietBopsitoiero TpedboanusiM OC-Y3-1349-79. Breixon meneBoro mpoaykra 73-
75% oT ero conepxkaHus B Chipbe. [laHHasi TEXHOJOTWS MPOU3BOJICTBA JIMKOPUHA
TUAPOXJIOpUJIa 0TpaboTaHa Ha MOJy3aBOACKOM ycraHoBke Mucrtutyra. CocTaBieH
ONBITHO-ITPOMBIIJIEHHBIA persiaMeHT, KoTophlii BHeApeH Ha OIl UXPB B 1984 r.,
OpPraHU30BaHO CEPUIMHOE MTPOU3BOJICTBO JIUKOPHUHA THIPOXIIOPHUAA.

Ilokazanusi K mNpUMeHeHHMIO. JIMKOpHHA TUAPOXJIOPUI IPUMEHSIETCA B
MEIUIMHCKOMN MpakTuke B Bujae Tabnetok mno 0,002 r B kayecTBE OTXAPKHUBAIOIIETO
CPEIICTBa, a TAKXKEe MPHU OCTPOM popMe OpoHXUTA 1 OPOHXUATTLHOM aCTMBI.

Croco6 mpouw3BOACTBA TMpemapara JIMKOPWHA TUAPOXJIOPHUAA  3allHIINCH
aBTOPCKUM cBHIeTeIbCTBOM [30] 1 matenTom PY3 [13].

2.3. TexHo0rusi NPOM3BOACTBA CYOCTAHLIMHU rAJIAHTAMMHA THAPOOpPOMUIA
U3 JUCTheB YHrepHuu Bukropa [23, 39, 51, 52, 73, 77]

W3MmenpueHHbIE 0 pa3Mepa YacTHil CmpykmypHas popmyna
10-20 mMm 80 Kr JMCTBEB YHIEPHUU 2ANIAHMAMUHA 2UOPOOPOMUOA.:
BukTopa 3arpyxaloT B JKCTpakTop, H;CO

3arpy3ku U 160 1 80%-HOro pacrBopa o
ATUJIOBOTO cnupTa (cooTHomeHue 1:3,7),

OCTaBJIAIOT HacTtauBaTbcd 10 yacos, 3aTeM

cnuBatoT 140 1 skcTpareHTa. AHaAJIOTUYHO

IPOBOJSIT BTOPOE-IIECTOE  M3BJICUCHMUSI. OH
[lomyyeHHble W3  [OATH  U3BJICYEHUU C,7H,NO;HBr

SKCTPaKThl  AJKaJIOHUJOB 00BEINHSIOT, M.M. 368,28

CTYIIAIOT B BaKyyM-BbIITAPHOUN ycTaHOBKE A0 octaTtka 8,0-11% OT mepBOHAYAIBLHOTO
o0beMa, monydarT okojao 70 1 CrylmeHHOro BOAHOro 3Kcrpakra. Ilocnennuii
GUABTPYIOT WU JECKAHTUPYIOT OT CMOJIMCTBIX BEHIECTB, MOIIEIAYUBAIOT 25%-HbIM
pactBopoM ammuaka 10 pH 8-10 u ankanoujsl HU3BJIEKAIOT XJIOPOPOPMOM
yeTbipexkpatHo 1o 20 y1. XjgopodopMHbIE U3BJICUEHUS OOBEIUHAIOT U AJKAIOUIbI
U3BJIEKAIOT 5%-HBIM PacTBOPOM CEPHOM KHUCIOTHI msATUKpatHOo no 10 m. s
yAQJIEHUS] IPUMECE HEOCHOBHOI'O XapaKTepa KHUCIbIM PacTBOP aJIKaJIOWAOB 2 pasa
IPOMBIBAIOT Xj10podopmoM 1o 15 11 (puc. 6).

OuuIIeHHBINA CEPHOKUCIBIN pacTBOp ankaaouaoB (45 1) noamenadyuBaroT 25%-
HbIM pacTBOpoM ammuaka 10 pH 8-10 u ankamoumapl M3BIECKAIOT YETHIPEXKPATHO
xnopodopmom 1o 20 n. [lomyuenHslii 0ObeIUHEHHBIH XJIOPO(YOPMHBINA PACTBOP
ANKAIoOUI0B 00€3BOKMBAIOT OE3BOJHBIM CyJb()aToM HATpHs W YIMapuBarOT. Beixon
115 r cymmbr ankanounnos, uiu 0,145% ot Maccbl BO3AYIIHO-CYXOTO ChIPbSL.

Cymmy ankanouaos (115 r) pactBopstoT B 0,230 11 arieToHa U OpH OXJIAXKIESHUU
no temreparypel 5-10°C u nepememuBaHuM JOOABISIOT KOHUEHTPUPOBAHHYIO
OpOMHCTOBOIOPOAHYIO KUCIOTY (1m0 pH 1). BeimaBmmii B 0ocajok TEXHUYECKUI

saquBaror 140 1 miectoro  BOJHO-
CIIUPTOBOTO OKCTPaKTa OT MpeAblIyIeiH
N-CH; - HBr
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raJJaHTaMMHA THIPOOPOMUJT OTIENSIIOT, IPOMBIBAIOT all€TOHOM, CYIIAT U MOJY4YaroT
40,9 r TEXHM4YECKOTO MPOAYKTA.

Texnuueckuid  rajaHTamMmHa  rujapoOpomuy B kommuectBe 40,9 T
NEePEKPUCTAIITM30BBIBAIOT U3 55%-HOTr0 pacTBOpa 3TUJIIOBOTO CHHUPTA (B COOTHOIICHUH
1:10) u monmywaror 38,4 T rajaHTamMuHAa TUAPOOPOMHUAA C COJAEPKAHUEM OCHOBHOTO
npoaykra 98-102%. Beixon rananrtamuna ruapodpomuaa-gpadpukara cocrasiser 80%
OT COZIEP>KAHUSI B PACTUTEIBLHOM ChIPhE.

BoaHo-ky0OO0BBIil 9KCTPAKT

TIoowenauusanue 25%-nvim
pacmeopom ammuaxa 0o pH 8-9,
u3eneuerue xa0pogpopmom

v

X10poPOpMHBI SKCTPAKT

Hzeneuenue ankanouooe 5%-nvim
PpaAcmeopom CepHOlU KUCTIOMbl

\ 4

CepHOKUCIHBIA PacTBOP alKaJIOUIOB

IIpomuvieka xnopogopmom, noowena-
yuganue 25%-HolM pacmeopom ammu-
axa 0o pH 9-10, uzeneuenue
xnopoghopmom, ynapusarue

v

CymmMa ankanougoB

OcadicoeHue mexHu4yecko2o 2aiaHma-
MUHA 2UOPOOPOMUOA 8 AYEMOHOBOL
cpede 0obasieHuem KOHY. pacmeopa
HBr, omoenenue ocaoka

v

Texnuueckuii ramaHTaMUHA THAPOOPOMUS

llepexpucmannuzayus uz 55%-no2o
pacmeopa 3muno8o20 cnupma

\ 4

["anantamMuHa ruApOOPOMUT

Puc. 6. bnok-cxema npouzeoocmea cyocmanyuu 2ai1anmamuna
2uopoodpomuda uz 1ucmoes yneepuuu Buxmopa
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TexHomoruss MPOW3BOJACTBA TajlaHTAMWHA THUAPOOPOMHIA U3 JINCTHEB
yarepruu Bukropa  orpaborama Ha 6aze OIl HMactutyra. Pazpabortan
IPOMBIIIJICHHBI pPErJIaMeHT NPOU3BOACTBA, KOTOpbld BHeapeH Ha OIl MXPB AH
PVY3 B 2005 r., HanaxeH cepuilHbIN BBIYCK Mpenapara.

Jns ocymiecTBiIeHUsI AKCHOpTa CyOCTaHIIMU TrajaHTaMHHa TUApoOpoMuiIa
npoBesneHa Oounblas paboTa, TNpemnapaT 3aperucTPUPOBAH Ha  TEPPUTOPUU
Poccuiickoit denepannu. Umeetcs nororop ¢ HIIO «k BUOGUTEX» (r. Mocksa, P®D),
B COOTBETCTBMHM ¢ KOTOphIM Tmocie perucrpauuu HIIO «BUDOUTEX» Oyner
POU3BOJUTH TOTOBYIO JIEKAPCTBEHHYIO (OpMYy TajlaHTAMHHA THAPOAPOMHUAA IS
Hy1 Poccuiickoro QapmameBTH4eCKOro pbIHKAa #3 CyOCTaHIIMM  HAIETro
npou3BOJIcTBAa. B Hacrosiiee BpeMsi OCYILIECTBIEH SKCIOPT MEPBOM MHapTUU
cyOcTaHIIUM ralaHTaMUHa TuapoOpomuaa (2 Kr).

Croco6 mpom3BOACTBa MpernapaTa rajaHTaMHUHA THUAPOOPOMHIA 3aIUIICH
nareaTom PVY3 [23].

Iloka3zaHusi K NMpUMeHeHUIO. ['alaHTamMuHa THUAPOOPOMHI B BHUJIE pacTBOpa
(amnyner 1 M — 1%) u tabnerok mo 0,01, 0,02 r B MEAUIIMHCKOM MpaKTUKE
OpPUMEHSIETCST TPU  MHACTEHHUM, MPOTPECCUBHON  MBIIMIEUHOH  AuCTpoduw,
JBUTATENIbHBIX U YYBCTBUTEIBHBIX HApYIICHUSAX, CBS3aHHBIX C HEBPUTAMH,
NOJIMHEBPUTAMH, PAJUKYJIUTAMH, PAJUKYJIOHEBPUTAMH, MPU OCTATOUYHBIX SBJICHUSIX
1ocJie HapylIeHHsT MO3TOBOr0 KPOBOOOpAIIEHUS, MCHUXOT€HHOW HMMIOTEHLIHUH M
IPYroi NaTOJIOTUH.

2.4. TexHoJ10THs1 MPOU3BOACTBA CyOCTAHIMM AJJIANIMHMHA U3 HA/I3EMHOM YaCcTH
U KOPHEBHII ¢ KOPHSAMM O00pua 0e10ycToro u 06opua ceBepHoro
[2-4, 14, 15, 24, 29, 38, 40, 43, 44]

MHoronetaue TPaBSIHUCTHIE
pacTeHuss U3 CEMEWCTBA  JIOTHUKOBBIX
Oopelr 0enoycThiil U O0opel ceBepHbIi (110
rabuTycy u XMMHUYECKOMY COCTaBy Mallo
OTJIMYAIONIIUECS PACTeHUs])) — BHIBI C
IIUPOKUM  apeajioM  MPOU3pacTaHus,
OXBaTBIBAIOIINUM TEPPUTOPUIO JIECHBIX U
JIECOTYHIPOBBIX PpAaliOHOB 3amajHold U
Boctrounoit Cubupu, JIeCHBIX paloOHOB
Cpenneit Azum, Kuras, Anonuu, Kanamabl
u ap. (®aopa CCCP. M. — JI.: U3n-Bo AH
CCCP, 1937, ¢.190-236; Taxtamksa A.JIL.
Cucrema u  ¢uiIoreHus  IBETKOBBIX
pacrenui. M.-JI.: U3narensctBOo «Haykay, NHCOCH;
1966, 611 c.) Ilo manHBIM OOTaHUKOB
Bcepoceniickoro  MHCTUTyTa  JIEKApCT-
BEHHBIX W apOMATUYECKUX PaCTCHUI
(BUJIAP), exxeroqHo BO3MOXHa 3arOTOBKA

CmpykmypHas ¢hopmyna 6pomuc-
MOB0OOPOOHOI CONU ATKANOUOA

JIANNAKOHUMUHA—OCHOBHO20
oelicmeyloue2o Ha4and
ANNaNUHUHA:

C32H44N208 - HBr
M.m. 665,6
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COTEH TOHH HAJ3€MHOM YacTH M BO3AYIIHO-CYXHX KOPHEBHI C KOPHSIMH Oopia
ceBepHOro M Oopua Oemoycroro 0e3 ymepba sl UX  [OPUPOJIHBIX
3anacoB.CozepkaHue JIAlIaKOHUTHHA B HAJ3eMHOW dYacTu Oopua O0enoycToro
nocturaetr 0,8-1,0% or Maccel BO3AYIIHO—CYXOTO CbIpbSl B 3aBUCUMOCTH OT
OYBEHHO—KJIMMAaTUYECKUX YCIOBUA W MecTa npouspactanus. B cooTBercTBUM
cpa3paboTaHHOI TeXHOJIOTHEH (pHcC. 7) BO3IYIIHO-CYX0€ ChIphe — HAJA3EMHYIO 4acTh
oopua 6emoycroro — wu3Menp4yaroT Ha MenbHUIE (1), akcTparupyroT 80%—HbIM
ATWIOBBIM cnupToM (2), crymaior (5), NOoJy4aroT BOJHBIM KyOOBOM OCTaToK
skcTpakTa (6). OTaenstor GUIbTPOBAHUEM WM JEKAHTUPOBAHWEM BCIUIBIBAIOIIMMA Ha
MOBEPXHOCTh OENKOBO-TUMUAHBIA KOMIUIEKC W TMOIIEIAYMBAIOT HACHIIICHHBIM
pacTBOpoM KallbIIUHUpOBaHHOW coapl 10 pH 10-11, ankanounabl sKCTparupyror
xsopodopmom (7). TlomydeHHBIN XITOPOPOPMHBIN IKCTPAKT 3arpyKar0T B PEAKTOP
(8) 1 ankanoOuIbl NCYEPIIBIBAIOIIE U3BIECKAIOT 5%-HbIM PACTBOPOM CEPHOM KUCIIOTHI.
JIns ynaneHus npuMeced HEIKaJOUAHOTO XapaKTepa KHUCIbIA PacTBOP aJIKAJIIOUIOB
7IBa pasa MpOMBIBAIOT XJopodopmom. K odnieHHOMY KUCIOMY pacTBOpPY A00ABIIAIOT
XJIOPO(OpM M MOJIIENIAYUBAIOT HACHIIIEHHBIM PACTBOPOM KaJIbLIMHUPOBAHHOMN COJIbI
nmo pH 10-11. Anxamouasl wu3BiekalOT xjopodopmoMm (9) 10 oTpuIATEILHOMN
peakuMM Ha aJKaJloOuJbl C PacTBOPOM  KPEMHEBOIb(PAMOBOM  KHUCIOTHI.
XnopodopmHoe wu3BIeUeHUE ymapuBaloT jgocyxa (10) u momywaror cymmy
ankanonaoB 10 0,8—1,0% oT BO3yIIHO-CYXOil MaccChl ChIpPbSI.

BricymieHnyo cymMmmy ankajaoujoB oOpabareiBatoT cruptoMm (11), oTnmenstoT
BBINIABIIMI B OCAJIOK JIAMMAKOHUTHH C MPUMECSIMHU COIMYTCTBYIOIIMX aJIKaJIOUI0B
(12), KOTOpBI MPOMBIBAIOT CIMPTOM, BBICYIIMBAIOT W MOJYYalOT TEXHUYECKUIA
JANMaKOHUTUH C IPUMECSIMU COMYTCTBYIOIIMNX aJKAJIOUI0B.

BpoMHCTOBOIOPO/IHYIO COJIb JIANMAKOHUTHHA C MPUMECSIMHU COIYTCTBYIOIINX
aNKaIouI0B (CyOCTaHLMs aJUIallMHUHA) MOJY4YaloT B CIIUPTOBOW cpene, N00aBiss K
ATOMY PacTBOPY CIHUPTOBON PacTBOP OpOMHUCTOBOAOPOAHON KuciaoThl (5%) mo pH 1
(13). ITosy4yeHHBIN TEXHUYECKUA TPOIYKT OTAEISIOT (14), nmepekprucTayin30BhIBAIOT
u3 meraHona (17), momyyaroT CyOCTaHIMIO aUlallMHUHA C BBIXOJAOM 72% OT
COJIEpKaHMs B PaCTUTEIILHOM ChIpbe.B cOOTBETCTBUU ¢ pa3pabOTaHHOM TEXHOJOTHEH
Ha 0aze OIl UXPB cMmoHTHpOBaHa MUJIOTHAas yCTaHOBKA, HA KOTOPOW HapabOTaHO
KOJIMYECTBO IIpernapara, JOCTaTOYHOEe sl olecredeHus: ¢apMaKoIOrHYecKux,
TOKCHUKOJIOTUYECKUX U KIMHUYECKUX UCIIBITAHUM Mpernapara.

Pazpaboransl @apmakoneiiHpie CTaThb Ha PACTUTENBHOE ChIPhE, CYOCTaHIIUIO U
nexapcTBeHHbIe (hopmbl npemnapata [38, 40, 44, 47-50]. PazpaboTan mpoMBINITICHHBIH
pErjiaMeHT Ha €r0 MPOU3BOJICTBO, MPOBEJCHBI MTyCKO-HAIAI0YHbIE paboThI, U ¢ 1986
I. CyOCTaHIIMs Tpernaparta ajulaluHuH cepuiiHo Boimyckaetcst Ha OI1 UXPB.

[TomyyeHo aBTOpPCKOE CBUAETENHCTBO HA pa3pabOTaHHbIN criocol [29].

Hamm wuccnenoBaHust mokasaind, 4YTO COJEp)KAHHME JIallaKOHUTUHA B
KOpPHEBHUIIaX C KOpHAMHU Oopia Oemoycrtoro m Gopra ceBepHOro gocturaet 2% wu
O0onee OT Macchl BO3AYLIHO-CYXOIO CBhIpbsi B 3aBUCUMOCTH OT IOYBEHHO-
KJIMMaTUYECKUX YCIOBUM W MecTa mpouspacTtanus. M3ydeHue TexXHOJIOTHH
MoJIy4eHHUs CyOCTaHIIMM aJUTallMHUHA U3 KOPHEBUII] C KOpHSAMU Oopiia 0e10ycToro u
Ooplia CEeBEepHOTO II0Ka3ajo, 4YTO pa3pabOTaHHAs MPOMBIIUJICHHAS TEXHOJOTHS
MOJIy4eHHs CyOCTaHIIMU aJNIAMHUHA U3 HAI3€MHOM 4acTu TpaBbl Oopiia 6e10ycToro
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MOXKET C HEOOJBIIMMH W3MEHCHHSIMHU YCHEIIHO MPUMEHSATHCS IS MPOU3BOJICTBA
aJUTalIMHUHA W3 KOpHeBUIa ¢ KopHsMu. Croco0 ToydeHHs mpernapara u3 HOBOTO
CBIpbs 3alIuIleH nmarenramu PY3 u PO [14, 15, 22].

B nacrosimee Bpemst OIl UXPB cepuiino npou3BOAUT CYOCTaHIUIO aJUTAlIMHUHA
U3 KOPHEBHUII[ C KOPHSAMU OOpIia OEI0yCcTOro ¢ BBIXOJIOM OCHOBHOTO Mpojykta 72%
OT cojiepkaHusi B cbipbe. OOBEM MPOM3BOJICTBA CyOCTaHIMU ajanuauHa B 2013-
2014 romax cocrasuia 6osiee 1000 kr.

2.5. Pa3zpa0doTka 3KOHOMHYECKHU BHITOTHOM U IKOJIOTHYeCKH 0e301acCHO
TEXHOJIOTMHU MPOU3BOJACTBA CYOCTAHIINH AJUIATHHUHA
W3 KOPHEBMII ¢ KOPHAMHU OOpua ceBepHOro u 6opua desoycroro [25]

Jlist oOecrieyeHus: HaceJEHHMs] Halledl CTpaHbl NpPenapaToM auIalMHUHOM, a
TAaK)K€ SKOHOMHYECKU BBIIOJHBIX 3KCIOPTHBIX MOCTABOK CyOCTaHLMHU Ipenapara H
JabHEHIIIETO YBETUYCHUS 00bEMOB €T0 MPOU3BOICTBA MOSBUIACH HEOOXOAUMOCTH B
MOJIEpHU3ALINH TE€XHOJIOTUU IPOU3BOJICTBA cyOcTaHuuu aJUTallMHUHA,
OpUOIMKEHHOM K MEXIyHapoAHbIM TpeOoBaHusM. B HacTosiuee Bpems B
IPOU3BOJCTBE CYyOCTaHLIMM aJJITATMHUHA B OOJBIIMX KOJMYECTBAX HCIOIb3YIOTCS
TaKh€ OPTraHMYECKHE PACTBOPUTENH, KaK XJIOpOPOpM, METaHOJ, CepHas KHCIOTa.
Ham ypanoce pa3paboTaTh HOBYIO OSKOHOMHUYECKH BBITOAHYIO TEXHOJOTHIO
NPOM3BOJCTBA CyOCTaHIMM aJJJTAIMHUHA, B COOTBETCTBUU C KOTOpPOM U3
TEXHOJIOTUYECKUX LUKJIOB MOJHOCTHIO MCKIIFOUEHBI BPEIHBIE JJII OpPraHu3Ma JIErKO
JeTy4Yue pacTBOPUTENH XJI0pOohOpM, METAHOI, a TAK)KE CepHasi KUCIOTa.

[To sTomy cniocoOy (puc. 7) U3MeIbYEHHOE PACTUTEIBHOE ChIPHE, KaK OMHCAHO
BbIlIE, AKCTPAarupyror 80%-HbIM ASTUIOBBIM CHHPTOM (2) U TOJY4YaroT BOJHBII
Ky0oBo# octatok (6). OCTaTOK AEKAHTUPYIOT OT CMOJMCTHIX BEIIECTB, KUMATAT (19)
B npucyrctBuu 0,5% (OT Maccel OCTaTKa) HEUTPAJIBHOIO AKTUBUPOBAHHOIO YIJIA
Mmapku “A” B Teuenue 10-15 mun u unstpyrot (20). OuunieHHbI BOAHBIN SKCTPAKT
(21) ankanou0B MOJUIEIAYMBAIOT HACHIIIEHHBIM PACTBOPOM KaJbIIMHUPOBAHHOU
congpl 10 pH 10-12 m ocraBnsioT Ha CyTkH. BblnaBmive B 0OCaJOK alKaJIOWIbI
OTHENSAOT  METOoAOM  (uiabTpaluu 4epe3  (UIBTPOBAIBbHYIO OyMary  WiIH
cenapupoBanueM (22). Ocamoxk 00pabaTbIBalOT O3THWIOBBIM criupToM (23) B
cooTHoweHnu 1:3 — 1:5, mpu 3TOM BBINAAAET B OCAAOK OCHOBAHUE JIANIIIAKOHUTUHA C
IPUMECHIO COMMyTCTBYIOIINX AJIKAJIOUIOB. 3aT€M OCaJI0K OTACISAIOT (24), MPOMBIBAIOT
cupTOM, BhICYmUBarOT. CyXoi OCTaTOK B CHUPTOBOM cpenie 00padaThiBatOT 5%-HbIM
PacTBOPOM OPOMHUCTOBOJOPOIHON KUCIOTHI (25), 4epe3 CYyTKH OTACNSIOT BBIMABIIHE
B OCagOK TUAPOOPOMHUIIBI JIANMAKOHUTHHA M  COIYTCTBYIOIIUX  aJKaJOHJIOB
(aymanuauH) (26). TexHuyeckuil aJulanuHUH NEPEKPUCTAIIN30BBIBAIOT U3 55%-HOT0
stunoBoro cnupta (27) B npucyrctBuu 0,5% (0T Beca TEXHHUYECKOTO ajIAlIMHUHA)
aKTUBHPOBAHHOTO yris Mapku “A”. Bpixon cyOcTaHIMM aljJanvMHUHA IO 3TOU
TexHosioruu coctapiusaet 70-75% ot conepkaHus B ChIpbE.

N3yuyenune (u3MKo-XxUMHUECKUX M (apMaKOJIOTMYECKUX CBOMCTB Ipernapara
[OKa3aJlo, 4YTO CyOCTaHUMs ajUlallMHUHA, MOJY4YEHHas [0 HOBOM TEXHOJIOTHH, HE
OTJIMYAETCS OT MOJYYEHHOM 110 U3BECTHOM TEXHOJIOTUU.

Jyist XapaKTepuCTUKHA SKOHOMUYECKOTO MPEMMYIIIECTBa IpeIjlaraeMoro crnocoda
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IPOM3BOJICTBA HWKE B BHJEC TAOMUIBI TPHUBEIACHH IKOHOMHYECKHE ITOKA3ATEIH
IIPOM3BOJICTBA CYOCTaHIIMM aJUTAMMHWHA TI0 W3BECTHOM M HOBOW SKOHOMUYECKU
BBITOJIHOM U SKOJIOTMYECKU 0€30MacHOM TEXHOJOTMU IPOU3BoIcTBA (Tad. 1).

Tabauya 1
Hopmbl pacxooa colpbsa u mamepuaios Ha KOHEYHblI RPOOYKM RO U3BECHHOU U
HO060Il MEeXHON02UU NPOU3BOOCMEA CYOCMAHUUN NPenapama an1anuHUHa

PermamenTHbie HOPMEI pacxoJa

Ceipbe

10 U3BECTHOU 110 HOBOH
n Marepuaibl, Noe HT /[

TEXHOJIOI'H TEXHOJIOI'NHU

1. | KopHeBumia ¢ kopHSMH Ooplia CEBEpHOTO,
BOC 42-2420-95. Copepxkanue 0,81% ot 181 kr 181 kr
MaccChl BO3IYIITHO-CYXOT'O ChIPhS

2. | Coupt stunossiii 'OCT 18300-72, 2818 n 2818 n
B TOM YHCJIE C YYETOM BO3BpaTa 189 n 195 n
3. | Cepnas kucnora 'OCT 4204-68 12 xr -
4. | Cona xaneuuaupoBanHas [[OCT 94-76 48 KT 13,5 kr
5. | Meranon I'OCT 6995-67 9.4 xr -
6. | Xmopodopm 'OCT 3160-51, 1487 kr )
B TOM UYHCJIE C YYETOM BO3BpaTa 241 kr 3
7. | Cepnokucneiii Hatpuit [OCT 4166-76 17,2 kr -

bpomucroBonopoanas kuciora
I'OCT 2413-80 0,6 xr 0,6 xr

Kak BuaHO u3 Tabmuubl 1, pacxo] 3TUIOBOTO CIMpTA JJs MPOU3BOJCTBA | Kr
cyOCTaHIIMM ajUTallMHUHA TI0 HOBOM TEXHOJIOTWMHU yBEIMYMUBaeTcs Bcero Ha 2-4%,
pacxo]l KaJdbIMHUPOBAHHOW COJABI YMEHbIAeTcs Oojiee 4YeM B TpU pasza, U3
TE€XHOJIOTUYECKOTO LIMKJIA MOJHOCThIO UCKIIFOUEHO UCIIOIb30BAHUE CEPHOUM KHUCIOTHI,
METHJIOBOTO CIIUPTA, XJI0pOohopMa U CEPHOKUCIIOTO HATPHS.

Takum oOpa3zoM, 0KHIAEMBIA YKOHOMUUYECKHUHN (D(PEKT, KOTOPBIA MOMKET OBITH
MOJYyYEeH B pe3yJibTaTe MWCIOJIb30BaHUS JAaHHOTO CIOco0a MPOU3BOACTBA IO
CPaBHEHMIO U3BECTHBIM CIIOCOOOM, OUEBUJICH.

B mnacrosmee Bpems Ha 0aze OIl UXPB co3maHa nuioTHast yCTaHOBKa IIO
MPOU3BOJICTBY CYOCTaHIIMU ajUlallMHKWHA MO0 HOBOM TexHosioruu. [lomydeHsl nepBbie
IPOMBIILJIEHHBIE 00pa3libl Mpernaparta. PazpabaTeiBaeTcsi IPOMBIIIIJICHHBINA PErIaMEHT
MPOU3BOJICTBA CYOCTaHLIMM aJIallMHUHA [0 HOBOM TEeXHOJOTUU. BmIXoa 1eneBoro
npoaykra 70-75% ot conepkaHus alKaJOU/ia B ChIPbE.

Crioco6 mpou3BOICTBA Mpernapara 3anuiineH narenrom PYs [25].

IlokazaHusi K MeEJUIMHCKOMY MNPHMMEHEHHMI0 a/ulanMHuHA. B  otaene
dapmakonoruu MHcTUTyTa TpoBEAeHBI (hapMaKO-TOKCUKOIOTHYECKUE HCCIICIOBAHUS
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npemnapara u pa3paboTaHbl pEKOMEHIAIUN 110 TPUMEHEHUIO aJUTAIMHIHA.

B MemuMiuHCKOW  MpakTHUKE  aUIAMHUH  OPUMEHSIOT B KayecTBe
MPOTUBOAPUTMHUYECKOTO CpEJICTBAa MPU HAPYIICHUSX PUTMA >KEITYyJOYKOBOTO U
HAJ[KETYI0OYKOBOTO TMPOUCXOXKICHHS, BBI3BAHHBIX MOBBIIIEHHON BO30YAMMOCTHIO
OpU TaxUapUTMUYECKOW M MapOKCH3MaJbHON (opMmMe MepLaTenbHON apuTMUU, TPU
cungpome  Bombda-Ilapkuncona—Yanita. Ilpemapar 1moka3zaH Takxke IIpU
HapyLICHUSX pPUTMA CEpJla, BO3ZHUKIIMX MPH JICYEHUU OOJBHBIX C HH(PAPKTOM
MHUOKAap/la B HAYAJIbHOW CTA/IUH.

AnnanvHUH BbIyckaeTcs B Buae Tabserok mo 0,025 r Ne30 u B BuAC
UHBEKIIUOHHOM (GopMbI — amityiibl, 0,5%-HbIi BOAHBINA PacTBOP MO 2 MII.

2.6. TexHo10rMsi NPOM3BOACTBA CYOCTAHIUM AKJIE3UHA U3
Ha/JA3eMHO# yacTu 0opua o6esoycroro [8, 18, 37, 41, 42, 44, 59, 61]

HanzemHuast yacte TpaBbl Oopia 0€JI0yCTOro KpoMe JIANNaKOHUTHHA COJIEPAKUT
cepiiie 10  amkajgoummoB: JICMKOHMH, CEIMAaKOHUTHH, aIleTHUJICEIIAaKOHUTHH, N-
Ne3aleTUIUIANNAaKOHUTHH, JaNMaKOHUAWH, aKCUH, aKCUHATUH, JEHKOHUAWH U Jp.
OuuiieHHass cyMMa alikaJouJioB (akJie3uH), cojepikaiiasi B OCHOBHOM YKa3aHHBIC
BBIIIIE  aJKAJIOW[bI, 00JlalaeT BBICOKOM AHTHAPUTMHUYECKOW AaKTUBHOCTBIO U
paspelieHa sl IPUMEHEHHS] B MEAULMHCKON MPAaKTUKE B KAYECTBE JIEKAPCTBEHHOIO
CpelcTBa, 00J1aJal0IEer0 aHTUAPUTMUYECKUM JIEHCTBUEM.

TexHuueckuil axkiae3uH (CymMMy ajKaJOMAOB) IMOJYy4YarOT CIHOCOOOM BOJIHO-
CIIUPTOBOM 3KCTPAKIMK O TEXHOJOTMYECKON cXeMe IMPOM3BOJICTBA ajUIallMHUHA U3
HaJ3eMHOM yacTu Oopiia 6eroyctoro (puc. 7). JJis OYUCTKA TEXHUYECKOTO aKjIe3nHa
€ro pacTBOPSIOT B xjopodopme (28) U MPOMyCKAIOT Yepe3 CIION OKCHA aJTIOMUHUS C
aKTUBHOCThIO V creneHu 1no bpokmany (29). Omroar ymapupatotr npocyxa (30),
NOJIy4arOT CyOCTaHIMIO aKJI€3UHA C BBIXOAOM 82-85% OT cofepKaHus B ChIPbE.

TexHonOTHS TPOW3BOACTBA CyOCTaHIIMM aKJe3WHa OTpa0OTaHA HA MHIIOTHOM
ycranoBke OIl MXPB no mpou3BOACTBY aJKaJIOUAOB CIIOCOOOM BOIHO-CIIUPTOBOM
TexHoJIoruu. Pa3paboTaHbl ONBITHO-IIPOMBINIJIEHHBIA PErIaMEHT IPOU3BOJICTBA,
BpEMEHHbIC (papMaKoOIeilHble CTaThbU HAa CYOCTAHIIMI0O U JIEKAPCTBEHHYIO (opmy
akJie3uHa (moKpeIThie 000oukoit Tabmetku 1o 0,025 r Nel0) [41, 42, 44].

Croco6 mpou3BOICTBA Mpernapara 3amuiineH narenrom PYs3 [18].

Ilokazanusi K MeIMUMHCKOMY NPMMEHEHUIO akJie3uHa. B otaene
dapmakonoruu MHctutyTa nposeaeHbl hapMaKko-TOKCUKOIOTHYECKUE UCCIIeIOBAHUS
npenapara u pazpaboTaHbl pEKOMEH IAIUU 110 TPUMEHEHHIO aKJIe3HHA.

AKJIE3UH OKa3bIBAET AHTUAPUTMHUYECKOE JIEWCTBUE B OTHOILIEHUU MPEACEPIHBIX
U JKEJyJOYKOBBIX HapylIeHU putma cepaua. [IposBisieT MecTHOaHeCTe3upyIollee,
aHaJbre3Upyrolllee, NPOTUBOBOCHAIUTEIBHOE U cenatuBHoe peictBue. [lpu
COMNOCTaBJIEHUHU C CYIIECTBYIOIUMHU aHTUAPUTMUYECKUMH CPEJCTBAMH YCTAHOBIICHO,
YTO aKJIe3WH SBJSETCS HamOosiee BBICOKOI(P(GEKTHUBHBIM CPEICTBOM JICUCHHUS
OOJIBHBIX C XPOHUYECKUMHU U KM3HEHHO OMACHBIMU KETYT0YKOBBIMU TaXUKAPIUSIMHU.
Y OO0dBHBIX C CEpPACYHON HEIOCTATOYHOCTHIO AKJIE3WH MPAKTUYECKU HE BBI3BIBAET
U3MEHEHUM COKPATUTENIbHOM (PYHKIIMM MHMOKapAa, YTO BBHIFOJAHO OTJIMYAET €ro OT
JIPYTUX aHTUAPUTMHUUECKUX CPEICTB.
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2.7. TexHoJ0THA NMPOU3BOJACTBA CYOCTAHIIMU AKCAPUTMHUHA U3
KOPHEBHII ¢ KOPHSAMU TPaBbI Oopua ceBepHoro [24, 71, 78, 87, 88]

[Tono6HO Hag3eMHON YacTU TpaBbl OOpHA OEI0YCTOr0 KOPHEBMINA C KOPHIMHU
O0opua CeBEepHOro TaKkXke, KpoMe JannakOHUTUHA, cojepkar euie cBbime 10
AJIKaJOUJ0B — JICUKOHUH, N-je3aneTniuiannakOHUTHH, CEIIAaKOHMUTHH,
AlEeTWICCTIAKOHUTUH,  PAaHAKOHUTHUH,  JICUKOHUIWH,  JIAMMIAKOHMH U Jp.
dapMaKoJIOrHuecKie MCCIeI0BAHMS TTOKA3ald, YTO OYHUIICHHAs CymMMa ajKajJOHI0B
(axcapuTMHUH) 00J1aJ]a€T BBICOKOM AHTHAPUTMUYECKOW aKTUBHOCTHIO U pa3pelleHa
OK I'VKKJIC u MT npu M3 PY3 115 inpoKoro MEAUIIMHCKOTO TPUMEHEHHUE.

TexHHYeCKH  aKCapUTMHMH  IIOJy4YarOT II0  TEXHOJOTMYECKOM  CXEMe
IPOM3BOJICTBA AJUIAMMHUHA U3 KOPHEBUII C KOPHSAMU Oopiia ceBepHoro (puc. 7). s
OYHMCTKA CYMMBI QJIKQJIOHUJOB (TEXHUYECKOrO0 aKCapUTMUHA) €ro pacTBOPSIOT B
xsnopodopme (28) M MPOIYyCKAIOT 4Yepe3 CIIOM OKCHAa aTIOMUHHUS CO CTEMEHBIO
akTUBHOCThIO V 1o Bbpokmany (29). Dmoar ynapuaroT gocyxa (30), moaydaroT
AKCapUTMUH C BBIXOJAOM 2,8% OT BO3IYLIHO-CYXOM Macchl ChIpbs, Win 82-85% ot
COJIep>KaHUs B PACTUTEILHOM ChIPhE.

Pa3paboTanHas TeXHOJIOTHS IPOU3BOACTBA IIpenapara oTpadoTaHa Ha MUJIOTHOM
yctaHoBke OIl MXPB mno nmpou3BoACTBY ainkalOWIOB METOAOM BOJHO-CIIHUPTOBOM
skcTpakiuu. COCTaBIEH OMBITHO-IPOMBIIUICHHBIA — PETrJIaMEHT IPOU3BOCTBA.
Pa3paboTanbl BpeMeHHbIe papMakoneiiHble CTaThi Ha CYOCTAHIIMIO, JIEKAPCTBEHHYIO
dbopmy (mokpsIThie 0060709k TabeTku 1o 0,025 r Nel0).

Hapaborano gocrarodHoe KOJWYECTBO Mperapara sl MOJHOTO OOecTieUeHHUs
€ro KJIMHUYECKUX UCTIBITAHUM.

Crioco0 mpou3BOACTBA Mpernapara 3amuiieH nareHTom PY3 [24].

2.8. TexHosiorust Npou3BoACTBa cyOcTaHUMH N-1e3aleTH/LIANNAKOHUTHHA
ruApoopoMuIa (AHTHAPUTMHMHA) U3 OTXO10B NMPOU3BOJACTBA
aj1anuHuHAa [26, 76, 81-86]

Kak ormeueno Beiie, Ha 6aze OIl CmpykmypHas ¢hopmyna N-
NXPB AH PVY3 no pazpaboranHoii Hamu 0e3ayemuilannaKkoHumuHa
TEXHOJIOTUU TPOU3BOAUTCS CyOCTaHIIHS 2uopobpomuoa:

npernapara aHTHAPUTMUYIECKOTO JCHCT-
BUS aJIaIMHUHA W3 pacTeHUd Oopra
oemoycroro u 6opma ceBepHoro. OobeM
IPOM3BOJICTBA CYOCTAHIIUM ITOCTOSTHHO
pacrer. Tax, B 2013 romy ObuIO
HapaboTtaHo cBeimie 400 Kr cyOcTaHIH
amanunuHa. [Ipu npousBoacTBe cyOc-

TaHIIMK 3TOTO TIperapara o0pa3yeTcs B NH,

BHJIC OTXOJa CMECh JHUTECPIICHOBBIX

aJIKAJION10B (METAHOJIbHBIA MaTOYHHK), C10H,.N,O, -HBr
cojepxamas B 3HauuTelibHOM (10 50- M. 623

80% OT BO3AYIIHO - CYXOM Macchl
0TX0/1a) KOJIUYEeCTBE alKkaiou 1 N-e3-
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AUETUJUIANIIAKOHUTHH B BU€ OPOMHCTOBOJOPOIHON COJIH.

Hamu paspaborana opuruHajgbHasi TEXHOJOTHS TOJYYEHHUS TIperapara,
MO3BOJIAIONIASl BBIICIATh AHTUAPUTMHH U3 OTXOJOB B HATMBHOM BHJIE, T.C. HE
paspymias  HMMEIOUIYIOCS B OTXOAaXx  OpOMHMCTOBOJOPOAHYIO  cOJb  N-
Je3aleTUIUIANNIaKOHUTHHA.

JIyist mpon3BOJCTBA CyOCTaHIIMM aHTUAPUTMUHA B KQYE€CTBE ChIPbSl UCHOJIb3YIOT
BBICYIIEHHBII ~ OTXOJ ~ MPOM3BOJACTBA  A/UIANIMHWUHA,  IOJYyYaeMbld  IOCIE
NEPEKPUCTAIN3ALNM TEXHUYECKOr0 aulanuHuHa. Beicymennsid  otxon (31)
PacTBOPSIOT B JUCTWIIMPOBAHHOW Boje B cooTHomeHuu 1:3 (32) u goomst pH
pactBopa 10 6,5 (puc. 7).

VYcTaHOBIEHO, YTO MPU CHIBHOLIEIOYHOW Cpelie B XJIOPOPOPMHBIA SKCTPAKT
NEPEXOAUT 3HAYUTEINBHOE KOJIMYECTBO IPUMECEN JPYTUX AJIKAIOUIOB, HAXOAAINXCS
B OTXO/I€, @ M3 CWJIBHOKHUCION cpelbl N-ae3aneTuianiakoHUTUHA THIPOOPOMMI
TPYAHO SKCTPATUPYETCS, YTO CHUKAET BBIXOJI KOHEUHOT'O IIPOJIYKTA.

M3 BoAHOrOo pacTBOpa aJKaJlOWJbl HW3BIECKAIOT TPEXKPATHOM 3SKCTpPaKIMEH
xjopodopmom (32). XnopodopMHbIe H3BICUEHUS (PUIBTPYIOT, yHapHBAIOT J0CyXa
(33), obOpabarbiBatoT aneroHoM (34) U MONYy4YalOT CYOCTaHIMIO aHTUAPUTMHUHA,
oTBeyvaroiero TpedboanusiM npoekra BOC Ha npenapar.

Beixon 50% oT BO3aymHO-CyXOoil Maccel oTxonaa. Pa3paboraH makeT
HeoOxonumort HTJ[ (mpoextet BOC u OIIP Ha cyOcTaHUMI0O U JIEKapCTBEHHYIO
dopmy). HapabGoTano mocTaTo4HOE KOJHMYECTBO OOpa3lloB CYOCTAaHIMH H
JeKapcTBEHHON  (opmbl  mpenapata. HoOpMaTHBHO-TEXHUYECKHME  JTOKYMEHTBI
npeacrasieHbl B ['YKKJIC u MT P3 PY3 u nonydeHo paspelieHue Ha MIHPOKHE
KIMHUYeckue ucnbitanus. Crnoco® Mpou3BOJACTBA Mperapara 3allyIIeH MaTeHTOM
PVY3[26].

Iloka3zaHusi K MEAMUMHCKOMY NPUMEHEHNI0 aHTHAPUTMHUHA. VccnenoBanus,
npoBesieHHbIE B oTaene (papmakonoruu u Tokcukonoruu MXPB AH PVY3, nokazanu,
4TOo ankaigons — N-Ie3aleTWwIIanIaKOHUTHH TaKXKe oOJagaer BBICOKOM
AHTUAPUTMHUYECKOM  AKTUBHOCTBIO. OKCIIEPUMEHTAJIBHO  JIOKa3aHo, 4YTo  N-
Je3aleTUUIaNnaKOHUTHHA TUAPOOpOMUT (AHTHAPUTMHUH) TIPU BBEACHUU B BEHY I10
IIPOTUBOAPUTMUYECKON AKTUBHOCTH HE YCTYIAeT Ipenapary aulallMHUHY, IPH 3TOM
B OTJIMYME OT alanMHuHa N-Ae3aleTuIannakoHUTUHA TUAPOOpOMHUI MEHee
TOKCHUYEH, o0Onagaer OONBIION TEPaneBTUYECKONW MIUPOTOH U MPEBOCXOIUT
QJUTAMMHUH 1O OBICTPOTE Pa3BUTHUS MPOTUBOAPUTMHUYECKOr0o 3¢ dexTa, HE ycTymnas
HOCIEAHEMY 1O  MPOJOJDKUTENBHOCTH  (PApMaAKOJIOrMYECKOro  JeMCTBHSL.
AHTHapUTMUYECKass aKTHMBHOCTh N-J€3aleTWIIANNaKOHUTUHA NPOSBISAETCS B
OTHOLLIEHUM TMPEACEPAHbIX W IKEIYJIOYKOBBIX HApyLIEHUM pUTMA cepaua u
o0ycCIIOBJIEHa pa3IMYHBIMU MexaHu3Mmamu. [Ipenapar B mpenenax TeparneBTHYECKUX
7103 HE 001a/1aeT 3aMETHBIM OTPUIIATEIbHBIM UHOTPOIIHBIM JIEWCTBHEM, HE BBI3HIBACT
apTepUaIbHON TUIIOTEH3UU, HE JAeT XOJIMHOJUTHUYECKOTO U aJPEHOJUTHYECKOIO
¢ dekToB.

N-ge3aneTwyiannakoHUTHHA TUAPOOpOMUA (AHTHAPUTMHUH) TMpeAJiaracTcss B
Bujie 0,5%-HOro MHBEKIIMOHHOI'O PAcTBOPA B amITyJiax mno 1 mu.
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3-ii pa3nes. YHU(PUIUPOBAHHAS TEXHOJIOTUS IPOU3BOJACTBA OMOPEAKTHBOB
reJIMOTPUHA, OMKYKYJIUHA, d-B-ruapacTuHAa, AKOHUTHHA, IOHAKCHHA

rmapoxJsiopuaa 1 umMmInepuajanHa

3.1. TexHoJiorusi MPOU3BOACTBA CYOCTAHINM OMOPEAKTHBA IreJIMOTPUHA U3
HA/J3€MHOI YaCTH reJIMOTPONa BoJiocucTomIoaHoro [1, 11, 28, 33, 70]

70 xr HaA3eMHOM YacTH (puc. 8) reauoTporna
BOJIOCUCTOIUIOJTHOTO TIOCJI€ U3MEJbYEHUs 10
pazmepa yvactul 5-20 mm 3anuBaroT 300 1 80%—
HOT'0 PacTBOPA 3THJIOBOTO CIHUPTA (TUAPOMOAYJIIb
1 : 4,2) 1 OCTaBIAIOT HACTAMBATHCS HA 8 YACOB.
CmuBaror 160 1 oskcrpakra. Bropou pa3
3amuBaroT 160 1 80%-HOro pactBopa 3THIOBOTO
cripra. AHaJIOTHYHO NPOBOJAT 3—, 4—, 5— 1 6—¢
u3BsieyeHus. [loayyeHHbIe 3KCTPAKThl CTYIIAIOT
B BaKyyM-BBIIIAPHON YCTaHOBKE 10 ocTaTka 8,0—
11,0% ot nepBoHavanbHOrO 00BbEeMa. B pesynbrare

CmpykmypHas ¢hopmyna

ceauompurna.

i cnooc
HO—+—<

N H——O0CH,

Ci6H27NOs
M.m.233

nonyyaroT 60 1 CryLIEHHOrO BOAHOTO OJKCTpakTa. llocnegHuil MOIKHUCISIOT B
peakrope 2,5 kr cepHoil kuciaoTel g0 pH 1, 3ateM nna BocctaHoBiaeHUST N-OKHCHOM
dbopMbl TENMOTpPUHA AO00ABISAIOT MPU TEpeMElIMBaHUM 4 KI MOpOIIKa I[UHKA,
HarpeBaroT pactBop 10 70°C U peakUHOHHYIO CMECh BBIIEPKUBAIOT B TeueHue 4

qacCoB.

BoaHo-ky00BO# 3KCTpaKT

Tlookucnenue ceproil Kuciomot, 0odasieHue nopouiKa
YuHKa, Hazpesanue 8 mey. 4 4, purompayus

h 4
Kucnslii pacTBOp aakasIon0B

Ilpomwiexa xnopoghopmom, noowenauusarue 0o pH 11,
u3zeieueHue X10pohopmom, Guibmpayus, Ynapusarue

h 4
CyMmMma ankaaoujoB

Obpabomxa ayemonom, omoesenue 0caoka
MEXHUYECKO020 2eNUOMPUHA

h 4
TexHu4ecKkui TeTMOTPUH

Hepekpucmaﬂﬂus’auu}z usz ayemoHa

h 4
['enmnoTpun

Puc. 8. baok-cxema npouzeoocmea cyocmanyuu 6UOpeaKkmuea 2e1uompuna
U3 HA03eMHOU Yacmu 2eIUOMPOna 6010CUCHONTIOOHO20
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3areM M30BITOK IMHKA OTAENAIOT (QuibTpoBanueM. [[ns ynanenus npumeceit
HEOCHOBHOI'O XapakTepa KHUCJIBIM pPAcTBOP aJKAJIOMAOB 2 pas3a IPOMBIBAIOT
xjopodopmom. OUUIIEHHBIN KUCIBIH pacTBOp (64 1) mopmienaunBaroT 25%-HbIM
pacTtBopoM ammuaka 10 pH 11 u ankamouabl U3BIEKAIOT XJIOPO(YOPMOM MOPLUSIMHU
no 10 i, mpousBonas yersipe u3BieueHHs. [lomyyeHHBIH XJIOPOPOPMHBIIA pacTBOp
yHOapuBalT J0CyXa B BaKyyM-BblllapHOW ycraHoBke. llomywator 560 T cymMmbl
ankanous0oB, uiau 0,8% oT BO3MyIIHO-CyX0i Macchl Chipbsi. Cymmy ankanounaos (560
') paCTBOPSIIOT B 3 J1 alleTOHA U OCTABJISIIOT Ha 12 4. BeimaBuminii ocagok reamoTpuHa
OTQWIBTPOBBIBAIOT, MPOMBIBAIOT allETOHOM M cymaT. [lonydeHHBIH TEeXHUYECKUN
renotpuH (490 1) pactBOpsitoT B 1,6 11 anleToHa, pacTBOP HArpeBarOT A0 IMOJIHOTO
pactBopeHust ankainouna. lIpu crosHum anetoHoBoro pactBopa 8-10 ydacoB mpu
KOMHATHOM TeMIlepaType TIeIUOTpUH KpUcTam3yercsa. Kpucramisl reamoTpuHa
OTJEJIAIOT U MPOMBIBAIOT aneToHoM (425 r). Ilocne cryiieHust MaTOYHOTO pacTBOpa
JOTOJIHUTENIBHO NOIY4aroT 45 r renuorpuHa. Beixox rorosoro npoaykra 470 r, nium
0,67% OT BO3AYILIHO-CYXOW MACChI ChIPBSI.

TexHosoruss MpPOU3BOACTBA TE€IMOTPUHA OTpabOTaHA Ha OIBITHOM YCTaHOBKE
NHcTuTyTa, COCTaBIIEH ONBITHO-NPOMBINUIEHHBIM perinamMeHT, BHeapeHHbld Ha OII
HNucturyta B 1982 r. Beimyckaemsbiii mo TY 6-09-50-238682 o0beM renuoTpuHa
oOecrieynBaeT NOTPEOHOCTH MEAUIIMHCKUX YUPEKIECHUN CTPAaHbI B ’TOM PEAKTUBE U,
Kpome Toro, skcrnoptupyercss Bo ®panuuio. Crnocold mpou3BojCcTBa OMOpEAKTHUBA
reJMOTPUHA 3aIUIIEH aBTOPCKUM CBUJIETEIHCTBOM [28].

Anxanousa reamoTpyuH B MEAUIMHCKON NPAKTUKE MPUMEHSIETCS KaK PEaKTUB IS
NOJIyYEHHMS] 3KCHEPUMEHTAJIBHOW MOJENM Tenarura W LUppo3a IE€YEHUu Y
1a00paTOPHBIX KUBOTHBIX, MPU MOUCKE 3(P(HEKTUBHBIX MyTEeH JEUEHUs Ienarura U
APYTUX TSDKEJBIX 3a00J1€BaHUM TeUeHHU.

3.2. TexHoJI0THSl MPOU3BOACTBA CyOCTAHINH OMOPEAKTHBOB
OMKYKYJMH U d-B-ruapacTvH U3 HAI3eMHOI YacTH
XOXJIATKH JIOKHOCOTHYTOM [17, 35, 72]

CmpyxkmypHvle popmynvl:
d-buxyxynun d-B-T'mapacTtun

C20H17NO6 M.m. 367 C21H21NO6 M.m. 383
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Bo3nymiHo-cyXyr0 HaA3eMHYI0 4YacTh XOXJATKU J0XHOcOrHyToi (10 kr)
U3MeNbYalT A0 pa3Mmepa yacTull 5-15 MM (puc. 9) u 3arpyxarmT B dKCTPaKToOD,
KyJa 3ajduBaroT 15 1 BOAHO-CHHUPTOBOrO JKCTPAKTa OT MPEAbIAYIIEH HIecTon
3arpy3ku 1 25 1 80%-HOro pacTBopa 3TUIOBOTO CIUPTA, OCTABJISIOT HACTAUBATHCS
Ha HOYb. CauBarT 15 1 cnMpTOBOro 3KCTpakTa. AHAJIOTMYHO MPOU3BOIAT 2-, 3-,
4-, 5- u 6-¢ uzBneueHus. [loay4yeHHBIN OT NATH U3BJICYEHUN SKCTPAKT AJIKAJIOU]IOB
B KOJIMYECTBE 75 JI CrylIal0T B BAKyyM-BBIIIAPHON yCTaHOBKE 10 ocraTtka 8,0-11%
OT TepBOHauanbHOro oObeMma. I[lomywaror 7,8 1 skcTpakTta. Bonnblii ocraTok
JKCTpakTa (UIBTPYIOT Yepe3 CTEKJIOBATYy WM JACKAHTUPYIOT OT CMOJIMCTBIX
BEIIECTB, NOoAUIEIauYnBalOT 25%-HbIM BOJHBIM pacTBOpoM ammuaka ao pH 8,0-9,5
U HMCYEPNBIBAIONIE HW3BIEKAIOT XJopodopmoMm (msATh u3BieueHud mo 4 m). U3
XJOpO(OPMHOTO IKCTpaKTa ankagouasl u3BiaekatoT 10%-HbBIM pacTBOPOM CEpHOM
KUCJIOTHI (IATh u3BJIeueHU mo 4 ). i yjnaneHus npumecedl HeaaKaJOUgHOIO
XapakTepa KHUCIbIA pACTBOP QJIKaJOMJOB 2 pa3a MPOMBIBAIOT XJIOPO(GOPMOM.
OunIeHHBIA CEPHOKHUCIBIA pACTBOP QAJIKAJIOWAOB B  KoaudecTtBe 19 1
noauienadnBaroT 25%-HpIM pactBopoMm ammuaka a0 pH 9-10. Ilpum ctossHuu B
TeyeHue 12 4acoB ajKaJoOWbl BbINANaOT B ocajok. Ocalok OTPUIBTPOBBIBAIOT,
CylmiaT 0 NOCTOAHHOro Beca mpu temmeparype 50—60°C. BpicylIeHHYI0 CyMMy
ankanousioB B kosudectBe 145 r pactBopstoT B 0,5 11 xsopodopMa U IponycKaroT
yepe3 cJIoM OKcuaa adloMUHUSA (CO CTEeNeHbo akTuBHOCTH V 1o bpokmany) B
cootHoueHuu 1:2. B kauectBe 3ir0aTa UCMHONB3YIOT XJ0podgopMm. OUUIIEHHBIN
XJOpo(OPMHBIN pacTBOp ankamougaoB ymnapuBawT. [lomydaror 105 r© cymmbl
aJKajIouJ0B, KOTOpYy pacTBopstoT B 0,32 1 MeTaHOJa UM OCTaBJISAIOT HA HOYb.
BrimaBminii  ocamok OTQUIBTPOBHIBAIOT, MPOMBIBAIOT METAaHOJIOM U CYIIAT.
[Tonyuator 60 r TexHudeckoil cmecu OukykynwHa u d-B-ruapactuna. [[poOHOI
NepeKpUcTaIn3aluedl TEXHUYECKOro MPOJyKTa M3 CMECH METaHOJ—XJIOpohopM
MOJIy4arOT YUCTHIH OukykynuH u d-B-ruapactuH. Beixom OuKykysuinHa,
oTBeuaroniero tpeboBanusam TY Ha mpoaykrt, coctasisier 13,2 r, unu 77% ot
COJZIepKaHUsl B pacTUTEIbHOM chipbe. Beixoa d-B-ruapactuna 39,6 r, unu 75% ot
COJIEp>KaHUs B ChIPhE.

TexHonoruss npous3BoAcTBa OUKYKyJMHA W d-B-rugpacThHa W3 HAA3EMHOU
4acTH XOXJIATKH J10kHOCOTHYTOM oTpaboTana Ha OIl UXPB AH PV3. CocraBien
OTIBITHO-TIPOMBIIIICHHBIA perjlaMeHT, KOTOphId BHeapeH B 1992 roay. O0bem
NpoOM3BOJICTBA OWKyKyianHa U d-B-ruapactuHa oOecrneyuBaeT IMOTPEOHOCTH
MEIUIUHCKUX YYPEKICHUW CTpaHbl HSTUMHU pPEAKTUBAMH, KOTOPBIE TaKKe
3kcnopTupyrorcs Bo OpaHnuro.

Ankanouasl OUKYKyJIUH U d-B-TUapacTUH MPUMEHSIOTCS KaK OMOPEaKTHUBHI B
Ka4ueCTBE AaHTAaroHUCTOB TraMMa-aMHHOMACISHOW KHCIOTHI B OHOJIOTHYECKHX,
dbapMaKoIOTHYECKNX W  TOKCHUKOJIOTMYECKHWX  WCCIEHOBAHUSAX. bBUKyKyIuH
BbIITyckaercs mo TY 6-09-50-2473-86.

Cnoco0 IIPOM3BOJICTBA OnopeaxkTuBa OMKYKYJIMH 3aUIUIIEH
natreHToM PecniyOnuku Y30ekuctan [17].
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BoaHo-KyOOBBIi 3KCTPaKT

Toowenauusarnue 25%-noim
B00HBIM PACMBOPOM AMMUAKA OO0
pH 9-10, uzsneuenue xnopoghopmom

A 4

X10pohOpMHBIN IKCTPAKT

Hzeneuenue ankanouoos 10%-nvim
PAcmeopom CepHOll KUCTIOMbl

A 4

CepHOKHUCIOTHBI PACTBOP ANKAIOUIOB

Ilpomviexa xnopogopmonm,
noowenavusarue 25%-HolM 600HbIM
AMMUAKOM, OmoelleHue 0CcaoKkd

A 4

CymMa anikajaoui0B

Pacmeopenue 6 xnopogpopme u
Xpomamoepaghuueckas owucmra
Ha Al,Os, ynapusarnue snmoama

A 4

O‘II/II_[IGHHaH CyMMa aJIKaJIONI0B

Obpabomra memaronom,
omoeeHue 0caoka

v

Cmech TexHudeckoro OMKyKysutrHa U d-[3-
THIpAcTUHA

/lpobnas nepexpucmannuzayus u3z
cmecu MemaHo-X10poghopm

buxykymnun u d-B-runpactun

Puc. 9. brok-cxema npouseoocmea cyocmanyuii Ouopeaxmueos OUKyKyUIUH U

d-fi-cudpacmun u3 Ha03emMHOU YacMuU XOXJIAMKU JI0HCHOCOCHYMOTL
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3.3. TexHoJi0THS MPOU3BOACTBA CYOCTAHIMH OMOPEAKTHBA AKOHUTHH
U3 KJIyOHeH Oopua JKyHrapcekoro [S, 12, 31, 34, 56]

50 Xr wu3MeIbYEHHBIX KIyOHEH Cmpyxkmypnas popmyra akonumuna:
0opua JKyHrapcKoro 0 pa3Mepa 4acTHuil
3-10 MM akcrparupytor  80%-HbIM
pacTBOpoM 3TuioBoro cnupra. Ceipbe
sasmBaroT 150 1 80%-HOro crupra u
OCTaBJISIFOT HacTauBaThes 12 vaco. 3arem
ciuBaloT 80 11 COHPTOBOTO 3KCTpAKTa
akoHMTHHA. Bropoil pa3 3anuBaroT 80 1
AKCTpAareHTa. AHAJIOTMYHO MPOBOMST
eme mectb u3BinedeHui. [loryueHHbie C34HyNOy,

AKCTPAKThl OOBEAMHSIOT M CTYIIAIOT B M.m. 645
BaKyyM-BBIIapHON YyCTaHOBKE a0 octaTka 7-10% oOT mepBoHAaYanbHOrO OOBEMA.
[Tonyyatot 64 1 BOIHO-KyOOBOIr0o OocTaTKa 3KcTpakrta (puc. 10).

H3CO OCH3

BonHo-ky00BO# SKCTpaKT

Toowenauusanue HacvlUeHHbBIM PACMBOPOM COObL OO
pH 8-9, useneuenue xnopogopmom

v

X110popOpMHBIH IKCTPAKT

Useneuenue ankanouoos 5%-novim pacmeopom
CepHOU KUCI0Mmbl

v

CepHOKHUCIIBINA PacTBOP AJKAIOUIOB

IIpomviexa xn0pogopmom, noowenavusanue
HACBIWEHHbIM PACmMEopoM coobl 00 pH §-9,
u3zgneueHue xi0pogpopmom, ynapka

A
CyMmMma ankaaouaioB

Obpabomia cnupmom, omoenenue 0caokd, 8blCYyUUBAHUE

A
TexHnYeCcKuii aKOHUTHUH

Xpomamoepaghuueckasn ouucmra xiopogopmHo2o
PAacmeopa Ha oKcuoe amioMUuHUsL, YRapueaHue,
obpabomka ayemonom

v

AKOHUTHUH

Puc.10. brok-cxema npou3eo0cmea cyocmanyuu 0uopeaKmuea AKOHUMUHA
U3 KyoHei 0opua 0xucyn2apcKoz2o
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Boanbiii kyO0OBOW OCTaTOK JKCTpakTa mocie (GUIbTPAIMK TOIIEIaYuBaIOT
HACBIIIEHHBIM pacTBOpoM conbl 10 pH 8-9 u ankanouasl 4-KpaTHO HU3BIEKAIOT
xjiopodopmom 10 15 1. Xa0po)OpMHBIN IKCTPAKT aIKaTOUAOB 00padaThiBatOT 3 1
5%-HOTO pacTBOpa CEpHOWM KHCIOTHI, TOCJIE pacciuoeHus ¢a3 OTAEISIIOT
CEpPHOKHUCIIOTHBIN AKCTPAKT AJIKAJIOUIOB. AHAIOIMYHO MOpUUAMHU 1O 2 11 5%-HOro
pacTBOopa CEpPHOM KHUCJIOTHI IPOBOAAT €IlI€ NATh W3BIeYeHUW. s ynaneHus
IIPUMECE HEOCHOBHOI'O XapaKTepa KUCIbIA pacTBOP AJIKAJIOUIOB 2 pa3a MPOMBIBAIOT
xsiopoopmom 1o 5 1. [TpOMBITEIN KHCITBII pacTBOP ajJKaJOWI0B B KomuecTBe 13 i
noawmenaynBaoT 10 pH 8-9 HachllleHHBIM pacTBOPOM KAJIBLIMHUPOBAHHOM COJABI U
NKaJIoOUIbl W3BJIEKalOT 15 11 xmopodopMa. AHAIOTUYHO TPOBOJIST €IIE YETHIPE
u3BseueHus xjopodopmoM no 10 1. OObenuHeHHbIE XJIOPOPOPMHBIE U3BIICUEHUS
yIapUBalOT TOJ BakyyMoM, nojiy4aroT 300 r cyMMbl aJIKaJlOWJIOB. 3aT€M CYMMY
ankanonnoB oOpabateiBatoT 570 MII 3TUIOBOIO CHHPTAa M OCTABISAIOT Ha 12 4.
BreimaBmumii ocanok ordunbTpoBeiBatoT U cymar. [lomyuator 100 T TeXHHYECKOTO
AKOHHUTHHA.

Texnuuyeckuit akonutuH (100 r) pactBopsitor B 100 mMn xiopodopma u
IPOITYCKAIOT Yepe3 KOJIOHKY C OKCHUIOM AIFOMUHUS CO CTENEHBbIO aKTUBHOCTH V IO
bpokMaHy B COOTHOIIEHHWHM TEXHUYECKHH aKOHUTHH—OKCHZ amtoMuHus 1-30:40,
AKOHUTUH DIMOUPYIOT  XxJopodopmoM. OuuieHHbIH  XJOpOGOPMHBIA  HITHOAT
ynapusatoT npu temneparype He Boiie S0°C. Cyxoii octaTok o0padatsiBatoT 100 mu
alleTOHa M OCTaBJISIOT Ha 12 4. BelmaBmumid 0cCafoK OTAECHSAIOT M cywar. Beixon
akoHUTHHA 56 T, min 55% OT copepKaHus B ChIPhE.

TexHonoruss mNpPoOW3BOACTBA OMOpEaKTHBAa AKOHUTHMHA OTpaboTaHa Ha
noy3aBojickori ycraHoBke MXPB. Pa3paboTan ONBITHO-TIPOMBIIIICHHBIM pErjiaMeHT,
kotopbiii BHeAapeH Ha OIl MUXPB AH PV3 B 1985 r. OOGbeM mnpou3BojCTBA
OMOpeaKkTHBa aKOHWTHHA, BBITYCKAEMOTO B COOTBETCTBUU C TY-6-09-50-2462-85,
MIOJTHOCTBIO OOECTIEYHMBACT MOTPEOHOCTh MEAUITMHCKUX M HAYYHO-HCCIIEIOBATEILCKUX
YUPEKICHHUM CTPAHBI U MO3BOJISIET IKCIIOPTUPOBATh UX BO PpaHUHUIO.

[Hoka3zaHus K NpMMEeHEHHI0. bUOPEAKTUB AKOHUTHUH B MEIULIMHCKON MTPAKTUKE
1 B OKCIIEPUMEHTAIBHONW OMOJIOTUH UCTIOJIB3YETCS ISl CO3/IaHUS MOJCIN TTATOJIOTHH
CEepACUYHON JAESATEIbHOCTH M MOJIEKYJISPHBIX IIPOLIECCOB, JEXAlIUX B OCHOBE
reHepalud MEePBUYHOTO UMIyJIbCa, MNPU TOUCKE U CcOo3MaHud I(H(PEKTUBHBIX
AHTUAPUTMHUUYECKUX TIPEnapaTos.

Cnoco6 mnpou3BoACTBa OHMOpEaKTMBA AKOHUTHMHA 3al[UIIEH aBTOPCKUM
cBuaeTenbcTBOM [31] 1 marenTom PY3 [12].

3.4. TexHoJi0rus NPOU3BOACTBA OUOpPEaAKTUBA
AOHAKCHHA THAPOXJIOPHUAA U3 JIUCTheB KambIiina [20]

N3menpuenHoe no pasmepa vactuy 10-20  Cmpyxkmypuas Gdopmyna
MM 2 KI' CBIpbE€ DOKCTParupyrT IIyTeM  OOHAKCUHA 2UOPOXTIOPUOA:
HIeCTUKpAaTHOro HactauBaHus ¢ 80%-HbIM _.CH;
pactBopoM sTmiioBoro cnupra (puc. 11). Ha CHZN\CH
NEPBYIO IKCTPAKIHUIO MOAAIOT 6 JI 3KCTpareHTa 3
U HacTtauBarT B TedeHue 10 4, mocie dero Il\I - HCI
CIUBAIOT 3 J1 3KCTpakTa. BTropoii pa3 3aimuBaroT H
3n  okcrparenta. [lanee mnpoBomar 3—-6-e Ci1H 4N, - HCI
W3BJICYEHUS AJIKAJIOU0B C HACTAUBAHUEM B M.M. 174
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TEUEHUE COOTBETCTBEHHO &, 8, 6 U 6 4. DKCTpaKThl OOBEAUHSAIOT U CTYIIAIOT MO/
BakyyMoM npu temnepatype 50-60° C 1o BomHOro ocrarka, cocrasistoniero 10%
OT TMepBOHayajdbHOro oObeMa HdkcTpakta (1,81). Ocrtatoxk  QUIBTPYIOT,
noAmenaynuBaroT 7%-HbpIM eIkuM HaTtpoM a0 pH 11-12, ankamouabl 3kcTparupyroT
xjgopopopmom 4 paza mo 1 1. M3 xyopodOopMHOro HKCTpakTa ajaKaloOu]Ibl
U3BJIEKAIT 5%-HBIM pacTBOPOM cepHOMl KucioThl 4 paza no 0,5 1. CepHOKHUCIBIHI
pacTBOp ajKaJougoB 2 pasza mpombiBaioT xjopodopmom (mo 0,5 1) wu
nojuesiaunBatoT 7%-HbIM pacTBOpoMm eakoro Hatpa go pH 11-12, ankamounbl
U3BJIEKaIOT xjopodopmom 3 paza mo 1 J, ynapuBarT U MOIY4YalOT CyXOM OCTaTOK
CyMMBI aJIKajgou10B B kojuuectBe 10 T (puc. 11).

Boano-ky0oBo#t 3KCTpakT

THoowenauusanue 7%-HolM pacmeopom eoKo2o Hampa 00
pH 11-12, uzeneuenue xnopogopmom

A
X10pohOpMHBIN HKCTPAKT ATKAJTIONIOB

H3zeneuenue ankanouoos 5%-nuvim pacmeopom cepHoll KUCI0mbl

A
CepHOKUCIIBIN SKCTPAKT AJIKAJIOUI0B

IIpomviexa xnopogopmom, noowenauuganue 7%-uvim
pacmeopom eokozo nampa 0o pH 11-12, uzeneuenue
xnopogopmom, ynapka

v

CymMmma ankaaousoB

Obpabomika 5munovim Cnupmom, omoeeHue ocaokd,
noJyYeHue Xa10pucmo8o0opoOHOU COlU OOHAKCUHA

v

TexHU4eCKUil JOHAKCUHA THIPOXIOPUL

Hepekpucmaﬂﬂumb;uﬂ U3z 9muilo60co cnupma

4
JloHakcHHa TUAPOXIIOPUL

Puc.11. brok-cxema npou3e00cmea cyocmanyuu 00OHAKCUHA 2UOPOXTAOPUOA
U3 IUCMbEE Kambliia

Cymmy ankanounoB (10 r) obpaGareiBaroT 20 M ITHUJIOBOTO CHHPTA JJIs
OCaXJICHUSl JIOHAKCHMHA, BBINMABIIMKA ocaaok (5,2 T) ankajouja OTIEJSIOT
dbunbTpoBaHueM. JlJis TONyYeHHS TUAPOXJIOPHAA JOHAKCHMHA oOcamok (5,2 T) B
CIUPTOBOM cpene o0pabaThIBalOT HACHIIIEHHBIM CHUPTOBBIM PAcCTBOPOM COJISTHOM
kucioroit 10 pH 3-4. BeimaBiuiyro B 0CaJIoK XJIOPUCTOBOJOPOJHYIO COJIb JOHAKCUHA
OTZEJIAIOT, MPOMBIBAKOT CIMPTOM M IIEPEKPUCTALIN30BBIBAIOT U3 cupTa. Beixox 2,1
r, i 75% OT cojiep>KaHus B ChIPhE.
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TexHo0rus Moy4yeHus: JOHAKCUHA ruapoxijopuna orpadorana Ha OIl UXPB,
pa3paboTaH J1abOpaTOPHBIA pErIaMEeHT TMOJydeHus mpernaparta. [loAroTOBIICHBI
OpPOEKThl (hapMaKOMEWHbIX CTaTed Ha PACTUTEIBHOE ChIpbE, CYOCTaHIUIO U
JIEKapCTBEHHYIO (popMy.

B skcnepuMeHTax, MpoBEACHHBIX B Jaboparopun papMakoIOTUu U TOKCUKOJIOTHU
NXPB, HalineHO, YTO JOHAKCHMHA THAPOXJIOPHA sBIseTCS dS(PPEKTUBHBIM U
MaJOTOKCUYHBIM MATOYHBIM CTHUMYJISITOPOM. OKCIEPUMEHTHI MOKA3aJM, 4YTO OH
aKTMBHEE  IMaxuKapnuHa B  aOCOJMIOTHBIX  J03aX, OpEBHMHOJIMHHA — IO
(hapMaKoJIOTUYECKON MUPOTE M SPrOTAMHHA — 10 OKCUTOIIMHIIOIOOHOMY JIEHCTBHIO.

Tpu MonupUIIMPOBAHHBIX MPOU3BOIHBIX JOHAKCHHA (TOHAKCHMHA THAPOXJIOPHI,
N-OKHCh JIOHAKCHMHA, JOHAKCHHA HOAMETWJIAT) BOILIM B KaTajor (paHIy3CKOU
bupmbl  «JlaTokcan» B KauecTBe OHOPEAKTHUBOB I MEIUKO-OMOJIOTUYECKUX
VCIBITAHUM.

Crnoco06 mpou3BOJACTBA Mpemnapara JOHAKCHMHA TUIAPOXJIOpULIA  3allUIIEH
nareaTom PY3 [20].

3.5. TexHoJ10rus NPOU3BOACTBA CYOCTAHUMU OMOPEaAKTHBA HMIIEPUAJIUH
U3 HA/I3eMHOM yacTu psidunka Jayapaa [16]

2 Kr U3MEIBYEHHOI0 /10 pa3Mepa 4acTul S- CmpyxkmypHas ¢hopmyna
15 MM (puc. 12) ChIpbsi KCTParupyrT IIyTeM UMNEPUATUHA:
LIECTUKPATHOTO HaCcTauBaHUsA 80%-HbIM

pactBopoM J3TwioBoro cnupra. Ha mnepyro
AKCTPAKLMIO MOojJawT 7,4 1 SKCTpareHra,
HACTaWBalOT B TEUEHHE § YacoB, IOCJIE YEro
cinuBaroT 3,1 1 akcTpakTa. Bropoi pa3 3aimBaroT
3,1 n okcrpakra. Jlamee mpoOBOAAT TpETbe—
IIECTOE€  M3BJICYEHHUS  AJKaJOMJIOB C  HacC-
TauBaHUEM B TE€UEHHE COOTBETCTBEHHO 6, 6, 4 u
4 yacoB. DKCTPAKThI OOBEAUHSIOT U CTYLIAIOT J0
BOJHOTO oOcTaTka, cocrapisgoniero 10% ot
nepBoHavyaabHO 00beMa dKcTpakTa (okoso 1,9 ).

BonHblli 0CTaTOK 3KCTpaKTa MOALIEIAYMBAOT BOJAHBIM amMmMuakoM 110 pH 9-10 u
aJIKaJIOU bl U3BJIEKAIOT XJIopodopmom 5 pas o 1 1. Y3 xsiopodopmMHOTo u3BieueHus
anKanouAsl 3KcTparupyrorT 5 pa3 no 0,2 1 5%-HbIM pacTBOPOM CEPHOM KHUCIOTHI.
Kucnbie usBieuenus oObENUHSIOT W MPOMBIBAIOT Xsopodopmom mo 0,5 m 2 paza.
3aTeM CEpHOKHUCIIBIN AKCTPAKT AIKaJIOMAOB MOMIIECIAYMBAIOT BOJHBIM aMMHAKOM [0
pH 9-10, usBnekator 4 pasa (mo 1 ma) xsmopodopmMom, ymapuBarT JI0CyXa.
OO0paboTKO# aIeTOHOM M3 CYXOr0 OCTaTKa BBIACISIOT TEXHHUYCCKUN WUMITCPUAIIHH.
Ero pactBopsitor B xj0podopMe M 3arpykarOT B KOJIOHKY C CHUJIMKarejaeM MapKh
“KCK”. DnoupytoT UMIEPHAIMH CMECBIO pacTBOpUTENEH XIopohopM—crnupT—25%—
HbIil ammuak (100:40:10), ymapuBaroT 10ocyxa U MEPEeKPUCTAINIM30BBIBAIOT U3 CMECH
xsopoopm—meranon. [lomyyator 3,0 r yucroro umnepuanuHa. Beixon cocrasisier
65% OT conep>kaHusl B ChIPbE.

Co7H43NO;
M.M. 429,64
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BoaHo-kyOO0BBIil SKCTPAKT

Toowenauusanue 25%-nvim
pacmeopom ammuaxom 0o pH 9-10,
uzeneueHue Xiopogphopmom

A

X10pohOpMHBIN HKCTPAKT aJTKAJTIONIO0B

Hzeneyenue ankanouoos 5%-
pacmeopom CepHOU KUCTIOMbl

A

CepHOKHUCIIBINA S3KCTPAKT AJIKAJIIOUO0B

Ipomwiexa xnopoghopmom,
noowenavueanue 600HbIM
ammuaxom 0o pH 9-10, uzenevenue
xnopogopmom, ynapusanue

A

CymMa ankaaoujioB

Obpabomia ayemonom, omoeneHue
MeXHU4ecK020 UMNEPUATUHA

A

TexHuuecknii UMIIepUaIny

Xpomamoepaguueckasn ouucmka
HA KOJIOHKe C CuluKazenem

A

Nmnepranun

Puc.12. brok-cxema npou3e00cmea cyocmanyuu OUopeaxkmuea
UMRnEPpUAIUHA U3 HA03eMHOIU Yacmu padyuka Ioyapoa

TexHosorus mojaydeHus cyOCTaHIMM OMOpeaKkTHBa HMMIIEpUaIMHa OTpaboTaHa
Ha OIl UXPB. buopeakTuB umnepuanvH BKJIIOYEH B KaTajaor (PpaHIly3CKOU (pUPMBI
«JlaTokcany.

Hcnonp3yercss B MEAMIMHCKOM TMpakTHUKE B KadecTBe OuopeaktuBa M-2
xonuHobOmokaropa. Ha M-4 perientopsl oH oka3biBaeT Ojokupytomiee aeiicreue B 20, a
Ha M-3 peuentopet B 300 pa3 cmabee, yem Ha M-2 monarun. [lo akTuBHOCTH
UMIIEpUAIIMH NPEBOCXOIUT U3BeCTHbIE M-2-0nokaTopsl — MeTokpamud u Al'-JIX 11 ©.

Cnoco0 mpon3BoICTBa OMOpEaKTHBa UMIIEPUANIMH 3aluIleH naTenToM PY3 [16].
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4-ii paznen. YHU(UUUPOBAHHAS TEXHOJIOTHSI MPOU3BOACTBA AJIKAJIOUIOB
JIKCTPAKIHEH PACTUTEIBHOIO ChIPbs BOAOI, C1a0bIMHU PACTBOPAMHU
MHHEPAJBbHbIX WJIH OPraHUYECKUX KUCJIOT € IMOCIeAy0IeH
yabTpaduabTpaumeu [9, 22, 25, 27]

W3 nuteparypbl M3BECTHO, YTO MOAABIISIONIEE OOJIBIIMHCTBO AJIKAJIOUIOB B
PaCTUTEIIBHOM CBhIPbE HAXOMSTCS B BHJE COJIEM OPraHMYECKUX KHUCIOT, KOTOpbIE
XOpOILIO PAacTBOPSIIOTCS B BOJIE WJIM B CHA0BIX pacTBOpaXx OPraHUYECKUX WIIH
MUHEpaJbHbIX KHUCJIOT. B Hacrodiiee BpeMs CYLIECTBYET PsiJ IPOU3BOJICTB
cyOCTaHIIUN aJIKaJIOUJIOB CIIOCOOOM JKCTPAKIMHM PACTHTEIBHOTO CHIPhSl CIa0BIMU
pacTBOpaMM Pa3IUYHBIX MUHEPAIbHBIX WJIM OPraHUYECKUX KUCIOT C MOCIEAYyOLEen
AKUJKOCTHO-KUJKOCTHOW HKCTPAaKIUEN alKaJOUuAOB W3 IMOJAUIEIAYEHHOTO BOJHO-
KHUCJIOTO 3KCTpakTa. CyleCTBEHHBIM HEJOCTAaTKOM IMPU 3TOM SIBJISIETCS 00pa3oBaHUE
JIOBOJIBHO CTOWKHX AMYJIbCHM Ha CTaJIUH JKUAKOCTHO-)KUIAKOCTHOM 3KCTpakuuu. s
IPEIOTBpAIICHHS] 00pa30BaHUSI SMYJIbCHUU JIBYX HECMENIUBAIOIIUXCS >KHIKOCTEH
MPEAJIOKEHO HECKOJIBKO crocoOoB. Tak, Hanmpumep, IJis MPOU3BOACTBA dPeapunHa u
anabasuHa Ha Ywumkentckom X®3 u ramanramuHa Ha TamkeHtckom X3
CMOHTHUPOBAH psJl YCTAHOBOK I MPEIOTBpallleHUs: 0Opa3oBaHUs SMYJIbCHUM Ha
CTaJUU KUJKOCTHO-KUJKOCTHOU SKCTPAKLIMU:

a) KOJIOHKU ¢ KoJipliamu Parnera;

0) KUAKOCTHO-KUIKOCTHBIE IKCTPAKTOPBI CMECUTEILHO-OTCTOINHOTO THIIA;

B) AKCTPAKIMOHHBIE KOJIOHKH C Pa3IMYHbIMH TUIIAMHU MEPETOPOJOK, TapelioK,
YMEHBIIAIONIUX 00pa30BaHUE IMYJIIbCUU.

B TexHomornueckoM mporiecce MPOM3BOJCTBA psAlla AIKAIOUIOB CIIOCOOOM
KUJKOCTHO-KUJKOCTHOM  DKCTPAKIMM  HUCIOJIb30BAaHUE  YKA3aHHBIX  BBILIE
KOHCTPYKITUI TIOJIHOCTRIO HE pemaeT MpoljeMy NpenoTBpalieHus 0Opa30BaHUS
smynbcun. Jlake dacTuyHOEe OOpa30BaHWE SMYJILCHU TMPUBOIUT K 3HAYUTEIHHOU
NOTEpPE OCHOBHOrO mnpoaykra. [lo 3Toil mpuunMHEe BBHIXOJ KOHEUYHOTO MPOAYKTa Ha
UumkentckoMm U TamkentckoM XP3 He npesbimaer 60-65% oT ero coxepxaHus B
PaCTUTEIILHOM ChIPhE.

[IpoBeneHHbIC HAMU UCCIIEIOBAHMS TOKA3aJIM, YTO 00Opa30BaHUE dMYJIbCUU HPU
KUJKOCTHO-KUJKOCTHOW SKCTPAKIUHU AITKAJIOUI0B OPraHUYECKUMHU PACTBOPUTEIISIMU
BO3HMKAET W3-3a NPUCYTCTBUA B DKCTPAKTE COU3BIEKAEMBIX IMOBEPXHOCTHO-
aktuBHbix BemectB (IIAB) pacrturensHoil  mpuponst  (Oenkv, MEKTHHBI,
MOJIMCAaXapyabl, JUNUABI U Jp.), 3aTPYyAHSIONUX Tpoiecc pazaenenus daz. s
0CBOOOXKICHHSI DKCTPAKTA OT BBICOKOMOJIEKYIApHBIX [TAB MBI ncnonb3oBaiiu crnocob
yIbTpadUIbTpaliuy, TMO3BOJISIONIMK pa3leTuTh JKCTPAKTUBHBIC BEIECTBA IIO
MOJIEKYJISIPHOM Macce.

Msb1  wccnenoBany MPUMEHUMOCTh HEKOTOPBIX THUIIOB MeMOpaH (pa3Mepbl
orBepctuii 10 xJa, 50, 100, 150 «k/la) nns yAaneHuss  yKa3aHHbBIX
BBICOKOMOJIEKYJISIPHBIX MOBEPXHOCTHO-aKTUBHBIX COCAMHEHUM U3 CHIPOTO HKCTPAKTa
ankanouoB. ONbITHI MOKa3aJid, YTO B 3aBUCUMOCTH OT pa3Mepa OTBEPCTUN MeMOpaH
MOKHO TOJIYYUTh SKCTPAKTHI Pa3auyHON 4uCTOTHl. Haunbomnee ycnemHbIMUA ObUIH
onbIThl ¢ MemOpaHot M5 (10 x/la), nmpu uHCMOAB30BaHMU KOTOPOM YIaloCh
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HNOJHOCTBI0O W30aBUTHCA OT O0Opa3OBaHUS OMYJIbCHH W OUYHUCTUTH OSKCTPAKT
ankainounos ot [IAB.

B pesynabrate pa3paboTaHa NpUHLMIHAIBbHAS TEXHOJOTUS IPOU3BOJCTBA
QJIKAJIOUJ0B PA3JIMYHON CUJIBI OCHOBHOCTHM METOJOM SKCTPAKIMH PACTUTEIBHOIO
CBIpbs BOJIOM WJIM CJIA0BIMH PACTBOPAMU MUHEPAIbHBIX MM OPraHUYECKUX KHUCIOT C
Hocaenyoue ynprpaguibTpaliieil U BBIJCICHUEM IIEJIEBOIO MPOAYKTa METOIOM
AKHUJIKOCTHO-KUAKOCTHOM TeXHOJIOrMU. PazpaboTanHas TEXHOJIOIUs BKIIOYAET B CeOs
CIEAYIOIIUE CTaIuu MPOu3BoAcTBa (puc. 13):

1. DKCTpaKIMIO pPAaCTUTEIBHOIO CBIPbS BOJOM WM CJIa0bIMU pacTBOpamMH
MUHEPAJIBHBIX WJIA OPTraHUYECKUX KHUCIIOT;

2. yJaJleHHe U3 PacTUTEIBHOIO 3KCTPAKTA BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI
C MIOBEPXHOCTHO-aKTUBHBIMHM CBOMCTBAMHU METOJIOM YJIbTpapMIbTpalii;

3. moAleNaYMBaHUE OUYMIIEHHOTO 3KCTPAKTa M MOCIEAYIOIIYI >KUIKOCTHO-
KUIKOCTHYIO SKCTPAKLUIO OCHOBHOT'O ITPOIYKTa;

4. mogyyeHWe TEXHUYECKOIO0 TMPOAYKTa M €ro O4YHMCTKYy crocodamu,
COOTBETCTBYIOIIUMH CHJIE OCHOBHOCTH U JIPYTUM (DU3UKO-XMMHYECKUM CBOMCTBaM
BBIJICJIIEMOI0 AJIKAJIOUAA.

[IpenBapurtenbHOe U3yUYE€HHUE B AMHAMUYECKUX YCIOBHIX MPOLIECCA AKCTPAKIIMU
QJIKAJIONIOHOCHOTO  ChIpbsd  (Oopua 0enoycToro, JbIMSAHKU BalsHbI, YHIE€PHUU
CesepuoBa, yHrepauu Bukropa, Ooplia J)KyHrapckoro u Jp.) cilabbIMU pacTBOpaMu
kuciaor (B ocHoBHOM 0,5—1,0%-HbIMH pacTBOpaMM CEpHOMW, COJISHOM WJIM YKCYCHOM
KHCJIOTHI) TOKa3ajo, 4YTO OCHOBHBIMU (paKTOpaMH, BIMSAIOIIMMU Ha MpoIiece,
ABJISIFOTCSL X| — CKOPOCTb IPOXOKIAEHUS SKCTPAKTA YEPE3 ChIPhE; X, — CTENEHb IOMOJIA
CBIPBS; X3 — JJINTEIBHOCTh SKCTPAKIIMH; X4 — KOHLEHTPALUs KUCIOThHI B SKCTPAreHTe;
X5 — OTHOIIICHHE BBICOTHI CJIOS CHIPhS B AKCTPAKTOPE K ero nuametpy (//d).

Jlnst  ompeneneHus BIMSHUS 3THX (DAKTOPOB HA MPOLECC SKCTPAKIMU
anKanouaoB (U3 OOplLa, YHI€pHUU U T.J.) U BBISIBICHHUS ONTHMAJIbHBIX YCIOBUN €ro
OPOBEIECHUS MPOBOJAWIM ONTHUMH3ALUIO IPOLlECCA METOAOM MAaTeMaTUYeCKOIro
IUTAaHUPOBAaHUA JKCIepuMeHTa. B kauecTBe mapamerpa onTumu3auuu ()) BeIOpasiu
BBIXOJ] CYMMbI ajKaJlouAoB. Bo Bcex cnyuyadx ais OpOBEIEHUS ONTUMHU3ALMU
poLecca UCIONb30BaIM 1/4 PemIMKU OT MOJHOr0 (PAaKTOPHOIO SKCIEPUMEHTA THIIA
y =2’ cO CIeIYIOUIMHI TeHEPHPYIOIMME COOTHONICHUSMH

X4 = X1 X2 X3, X5 = X" X3.

B ocHoBHOM BBIOMpain cieayromue ypoBHH (DaKTOPOB M HMHTEPBAIBI HX

BApbUPOBAHUSL:
(21— 450 n/gac M2:|:200; X, — 15 MM£10; x5 — 4 wacx2; x4 — 1,5% £1; x5 — 3%1).

Ilocie mMpoBeAEHMs SKCIEPHUMEHTa TUMa y =2~ MONYYMIM MAaTeMATHUCCKHE
MOJIETT TIpoIlecca W YCTAaHOBWIIM, YTO OCHOBHBIMH (DaKTOpaMu, BIMSIIONIUMHU Ha
MPOLIECC AKCTPAKILIMHU, SBISIIOTCS CKOPOCTh MPOXO0XKICHUSI IKCTPAKTa Yepe3 ChIpbe U
BpEMsI DKCTPaKIIUU.

YapTpaduibTpallioOHHasT OYUCTKA MOJYYEHHBIX SKCTPAKTOB C UCMOJIb30BAHUEM
MemOpanbl M5 (10 k/la) mo3BoisI€T OUUCTUTH OT BELIECTB, 00Pa3yIOUIUX dMYJILCHUIO,
0e3 moTepb OCHOBHOTO MPOAYKTA.
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PacturenbHoe chipbe

Dxempaxyus 60001 U C1AOLIMU PACNEOPAMU
OD2AHUYECKUX UTU MUHEDATbHBIX KUCAOM

A 4
Boanpiil uny BOAHO-KUCIIBIA 3KCTPAKT

IIpeosapumenvras urompayus, yriempaguibmpayus,
voanenue gewecms ¢ m.m. 10000 u evie

A 4
O4unIEHHBIN DKCTPAKT

Toowenauusanue 0o pH 9-10, uzeneuenue
X10poghopmom, ynapusaiue

A 4
CymMa ankanouioB

Ouucmra uzéecmubiMu cnocobamu

A 4
Koneunslid MpoayKT

Puc. 13. brok-cxema npou3e00cmea aikaioudo8 IKCmpaxyueil
pacmumenbHo20 Colpba 6000, C1ADBIMU PACMEOPAMU
MUHEPAIbHBIX WU OP2AHUYECKUX KUC0Mm ¢ nociedylouienl
yaempagunempayueit

Takum 00pa3oM, KIHO4YEBOH CTajued MPOU3BOACTBA AJIKAIOUIOB IKCTpAKIUEH
pPacTUTEIBHOTO  CHIPbSI  BOJOM, clHaObIMM  pPAacTBOPAaMHU MHHEPAIbHBIX  WJIH
OpPraHUYECKUX KUCJIOT C MOCHEAYIOLWEH yapTpaguibTpauuen SaBisiOTCS 3KCTPAKLIUS
pPacTUTEIBHOTO CHIPbSI BOJOM MM ClHa0bIMM PacTBOpPaMU MHUHEPAJIBHBIX WM
OpPraHUYECKUX KHCIIOT, MpeABapuTeNbHas (UIbTPALUs SKCTPaKTa OT B3BEIIEHHBIX
YaCTULl CBIPBS, YAAIEHUE BBICOKOMOJIEKYJIIPHBIX TOBEPXHOCTHO-aKTUBHBIX BEILIECTBA
¢ MmousekyisipHor wmaccoid 10000 wu  Bblle  METONOM  yJIbTpadUIbTpaLH,
NOAIIEIAYNBAHNE OYMILEHHOro »JKcTpakra 1o pH 9-12, u3BnedeHue Cymmbl
ANKaJIOUJI0B XJOpOPOPMOM, YIMApUBAHUE XJIOPO(MOPMHOrO SKCTPAKTA, MOJyUYECHHE
CYMMBI aJIKaJIOUJ0B U OYUCTKA KOHEYHOTO IIPOIYKTA.

JUiss BHeApeHHs] pa3pabOTaHHOM TEXHOJIOIMM MPOU3BOJCTBA AJIKAIOUIOB
CIIOCOOOM  IKCTPAaKIUU PACTUTENBHOIO ChIpbsS BOJOW, CJIaObIMM pacTBOpaMHU
MUHEPAJIbHBIX WJIM OPraHUYECKUX KHUCIIOT C MOCIEAYIOUEH yapTpaduibTpauuei Ha
6aze OIl UXPB co3gana mosynpoMblluieHHass ycTaHOBKa. [lo 3Toil TexHoJIOrHM
HOJIy4eHbl CTAaOWJIbHBIE MOJYIPOMBIIIIEHHBIE 00pa3lbl AIKAIOUAOB — CyOCTaHLIMN
TaKMX JIEKAPCTBEHHBIX IIPENapaTroB, KakK aJUIAllMHHWH, AaKJIE€3WH, AaKCapUTMUH,
JUKOPUHA THAPOXJIOPUJI, TalaHTaMUHA TUAPOOPOMHUI U OHOpEaKTHBa AKOHUTHUH C
BbIx0s10M 80-85% OT copepkaHusi B paCTUTEILHOM ChIPhE.

Crioco0bl  MPOM3BOJCTBA MO YKa3aHHOM BBIIIE TEXHOJIOTMM IpPENapaToB
ataniauHa  [22], akne3uHa [21], akcapurmuHa [25] W akoHuTHMHA [25]
3amaTeHTOBaHbI B [ 0Cy1apCTBEHHOM ITaTEHTHOM BeZOMCTBE PVY3.
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3AKJIIOYEHUE

1. Bmnepswle ompenenena cuna ocHoBHoctH (pHs,) 11  ankanompos:
JanmnakoHUTUHA, N-Je3aleTHUUIANNAKOHUTHHA, TeJIMOTpUHA, OukykyiuHa, d-f3-
TUApAacTUHA, JIMKOPWHA, TajaHTaMWHA, AaKOHWUTHUHA, NPOTONHUHA, JOHAKCHHA,
UMIIEpUAIIMHA U YCTAHOBJIEHO, YTO JIBa ajKalonaa — OMKYKyJIUH U d-B-ruapacTuH —
SBIIIOTCS CIAa00OCHOBHBIMU;, CEMb AQJIKAJIOWJOB — JANMAKOHUTHUH, N-Ae3aleTui-
JannakOHUTUH, TaJlaHTAMHUH, AKOHWUTHUH, NPOTONHH, JOHAKCUH, WMIIEPUAIUH —
QIKAJIOUIaMU CPEJTHEN CHUJTbI OCHOBHOCTH; JIBA QJIKAJIOW/A — TEIIMOTPUH U JTUKOPHUH —
SIBJISIFOTCSI CUJIbHBIMH OCHOBaHUSIMH.

2. BmepBeie yCTaHOBJIEHO, YTO TIOJABIISAIONICE OONBIIMHCTBO W3yUYCHHBIX
aJKalOuJ0B B BHUAE COJEH, HE3aBUCUMO OT CWJIbl OCHOBHOCTH, XOPOUIO
pPacTBOPSAIOTCA B CHUCTEME CHUPT—BOJA C MAKCUMAaJIbHBIM pacTBOpeHueMm mpu 55%
00BbEMHBIX. DKCIEPUMEHTAIILHO YCTAHOBJICHO, YTO JJIs CEJICKTUBHOTO H3BJICUCHUS
QJKAJIOUJ0B W3 PACTUTEIBLHOIO ChIPbSl pPAaIlMOHAJIBHO HCIOJIL30BaTh PACTBOPHI
ATUJIOBOTO CIUPTA KPEnocThio 75-85% 0OBEMHBIX.

3. PazpaGorana mnpOMBIIIEHHAs TEXHOJOTUS MPOU3BOACTBA CyOCTaHUIUU
JIEKapCTBEHHBIX IMpernaparoB U OWOPEaKTUBOB — IMPOTOINMHA THUIPOXJIOPHUA,
JUKOPUHA THIPOXJIOpWJA, TallaHTaMUHA THUIPOOpPOMHA, allJIalMHUHA, aKIJIe3WHa,
aKCapuTMWHA, AaHTUAPUTMUHA, TEIMOTPUHA, OWKyKynuHa, d-B-TruapacTuHa,
AKOHWUTHHA, JJOHAKCHMHA, UMIIEpUAINHA, C UCIIOJIH30BAHUEM B KaueCTBE IKCTparcHTa
75-85%-HBIX pacTBOPOB 3TUIIOBOTO CIIUPTA.

4. PaszpaboraHa 5SKOHOMHYECKH BBITOJAHAS W OKOJOTHYECKH Oe3omacHas
TEXHOJIOTUS MPOU3BOJICTBA CYOCTaHITNY aJUTAIIMHWHA U3 KOPHEBHII C KOPHAMH OopIia
OenoycToro U Oopiia CEeBEPHOTO, MO3BOJISAIONIAS UCKIIOYUTh U3 TEXHOJOTHUECKUX
IIUKJIOB MCITOJIb30BAHNE TAKMX TOKCHUYHBIX BEIIECTB, KaK CepHas KMCJIOTa, METAaHOJI H
xjopodopm.

5. Pa3pa60TaHa TCXHOJIOTHA IMpOnU3BOACTBA CY6CTaHHI/II/I HOBOI'O
JICKApCTBCHHOI'O  CpCACTBA AHTHUAPUTMUHA, 06)'[21,[[21IOH.I€I>i AHTHAPUTMHUYCCKUM
,I[ef/iCTBI/IeM, N3 0TXOJO0B IIPOMBIINUIICHHOI'O ITPOU3BOACTBA CY6CTaHHI/II/I aJUIallMHWHA.

6. Ha cosnmanHble nekapcTBEHHbIE IpernapaThl U OMOpEaKTHBBI pa3zpaboTaHa
COOTBETCTBYIOIIasi ~ HOPMATHBHO-TEXHHUYECKass  JOKYMEHTalus —  OMIBITHO-
MPOMBINIJICHHBIE WU TPOMBIIUICHHBIE PETJIAMEHTHI, (hapMaKolelHble CTaThU Ha
PacTUTEIHHOE ChIPbE, CYOCTAHIIMIO M TOTOBBIE JIEKAPCTBEHHBIE (DOPMBI, TEXHUUECKHE
yCIIOBUS HA OMOPEAKTUBHI.

7. TexHoyorus  @JIKaJOUIOB METOAOM  BOJHO-CIMPTOBOM  DKCTPAKLUU
pacTUTENBLHOTO ChIpbsi BHeApeHa B mpousBoacTBO Ha OIl UXPB AH PVY3 u no Hei
HAJQKEH CEepUUHBIA BBITYCK CYOCTaHIMH TMATH JIEKAPCTBEHHBIX IPENapaTroB
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(MpoTONMHA THUAPOXJIOPHJA, JIMKOPUHA THAPOXJOPHUJIA, AJJIAIMHUHA, AaKJIE3WHa,
raJlaHTaMHHA THAPOOPOMUIA) U MIECTH OMOPEAKTUBOB (TeIMOTPUHA, OMKYyKyIuHa, d-
B-ruppacTuHa, aKOHUTHHA, JOHAKCMHA W uMmnepuaiuHa). OO0beM MNPOU3BOACTBA
YKa3aHHBIX BbIIIE [pEenaparoB M OHMOPEAKTHUBOB IMOJHOCTBIO 0OEcleurnBaeT
NOTpeOHOCTh Hallled CTpaHbl U MO3BOJSET HKCIOPTHPOBAaTH UX 3a pydex (PO,
OpanIus).

8. Ha TeXHOJIOrH4YeCcKOo# JIMHUM IO MPOU3BOJCTBY AJIKAJOUJOB, CO3JaHHON Ha
6aze OIl MXPB AH PVY3, HapaGoTaHbl J0CTaTOYHBIE KOJHMYECTBA CYOCTaHIIMMA
npenapaToB  aKCapuTMHHA W aHTHAPUTMHUHA I (apMaKOJOTHYECKUX,
TOKCHKOJIOTHYECKUX W KIMHUYSCKHX HCIHBITAHUH M Pa3padOTKU JICKAPCTBEHHBIX
dbopm mpenapaTos.

9. Pa3zpaboTaHa TEXHOJIOTUS MPOU3BOJACTBA AJKAIOUJIOB CIIOCOOOM AKCTPAKIUU
pacTUTENIBHOTO  CHIPbSl  BOJOW, CilaObIMM  pacTBOpaMU MHUHEPAJIbHBIX  WJIHU
OpraHUYeCKUX KHUCJIOT C Tocleaywouieil yapTpapuibTpauuei. TexHoaorus
anpoOupoBaHa TMpU NPOU3BOACTBE CYOCTAaHUMM aJIallMHUWHA, TaJlaHTaMUHA
ruApoOOMHUJIA, TUKOPUHA THAPOXIJIOpHUIa U OMOpeakTHUBa aKOHUTHUHA. Y CTAHOBIIEHO,
YTO YyIbTpadUIbTpaIlMel MOXKHO YIAJIUTh K3 SKCTPAKTa BBICOKOMOJICKYJISPHBIC
MOBEPXHOCTHO-aKTHBHBIC BEIIECTBA C MOJEKYJsapHOH Mmaccor 6omee 10000 (6enkwu,
NEKTUHBI, TMOJMCAXAPUIbl, JUNUABI U ApPyrue), Ojarojaps 3TOMY MNPEJOTBPATUTH
oOpa3oBaHME OHMYJbCUA W TIOBBICUTh BBIXOJ IIEIEBBIX NPOAYKTOB. [lomyueHsr
cTabuiibHBIE 00pa3Ilbl YKA3aHHBIX BBIIIE MTPENapaToB.
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Introduction
(Annotation of doctoral dissertation in the form of scientific report)

Topicality and relevance of the dissertation theme. Currently, the share of
medicinal products derived from plant raw materials is more than 40% of the amount
of the medicines used in medical practice. The main part of drugs based on natural
compounds are created from biologically active substances extracted from plant raw
materials - from alkaloids, flavonoids, ecdysteroidals, proteins, glycosides, essential
oils, high molecular carbohydrates and others. In the pharmaceutical industry the bulk
of medicaments prepared from the alkaloids which are derived from plant raw
materials is produced by the technology developed on the basis of physicochemical
properties of the active substance of the created medicament. These causes have some
inconveniences to producers of substances. In pharmaceutical factories the
production lines producing substances throughout the year can be idle for a while
because of the inability of reorientation of the production line to the production of
other substances. In particular, at Tashkent Chemical-Pharmaceutical Factory the
production line of glaucine works for 3-4 months, cytosine — for 5-6 months.
Tashkent Chemical-Pharmaceutical Plant on the liquid-liquid technology produces
the substance of galantamine hydrobromide for 3-4 months. In the Institute of the
Chemistry of Plant Substances on the liquid-liquid technology, the substance of
deoxypeganine hydrochloride is produced for 5-6 months. During the rest of time
these production lines are idle. Naturally, this leads to poor performance of these
lines. It was possible to improve the performance of these lines with the possible
production of other substances. This requires creating unified manufacturing
techniques of existing and new drug substances.

Another important issue of the pharmaceutical industry of our country is the
need to create new medications from local plant raw materials which are not
conceding to imported drugs and their implementation into medical practice. So,
despite the great achievements of the pharmaceutical industry of the Republic, the
plants producing finished dosage forms of drugs still work using imported substances
and intermediates.

From the above issues, it 1s clear that in modern pharmaceutical industry urgent
tasks are creating new medicines based on alkaloids from plant raw materials, the
development of production technology of substances of these medicines, the
improvement of existing technologies and unification of their production
technologies.

This research work devoted to the development of production technologies of
biologically active substances from plant raw materials is aimed to the development
of the pharmaceutical industry of the Republic in accordance with the Decree of
Ministry Cabinet of the Republic of Uzbekistan Ne 283 from 14 august, 1996 «On
measures of the state support for the development of medical and pharmaceutical
industry in the Republic of Uzbekistan» and the Decree of the President of the
Republic of Uzbekistan Ne PD-731 from 19 November, 2007 «On the program of
modernization of the pharmaceutical industry, technical and technological re-
equipment until 201 1».
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Compliance of the investigation with priorities of science and technological
directions of the Republic of Uzbekistan. This work has been performed in
accordance with the Decree of the President of the Republic of Uzbekistan No PP -
1442 from 15.12.2010, "On the priorities of industrial development of Uzbekistan".
In accordance with this program the investment project "The modernization and
reconstruction of the Pilot production (PP) of ICPS for the creation, development and
production of original substances from plant raw materials and the most popular
generics under GMP requirements, ...» and priority directions of development of
Science and Technology of the Republic of Uzbekistan IIIIHN-11 «Development of
production technologies of new medicines based on local natural and synthetic raw
materials» is performed.

Review of international scientific researches on the theme of dissertation.
North Carolina State University and Oregon (USA), the pharmaceutical company
[HN Shanghai (Canada), University of Eastern Piedmont (Italy), the pharmaceutical
company «KRKA» (Slovenia), the Alkaloid AD Skopje company (Macedonia), the
Adana University (Turkey), Xinjing Technical Institute of Physics & Chemistry,
University of Traditional Chinese Medicine, the University of Macau (China), Osaka
University (Japan) and others carry out in-depth scientific researches on theoretical
and practical studies related to the creation of drugs based on alkaloids from plant
raw materials - extraction of alkaloids from plant raw materials, their chemical
analysis, the study of pharmacological and toxicological properties of the obtained
compounds, the creation of medicines in compliance with pharmaceutics and the field
of medicine based on compounds of high biological activity, their qualitative and
quantitative research, as well as on the development of production technologies.

A number of research centers and companies have achieved significant results in
the creation of drugs based on alkaloids successfully introduced into medical practice
such medicaments as anti-inflammatory and antipyretic homeopathic preparation
«Aflubiny («Medice Arzneimittel Putter GmbH», Germany) and «Sandra» (CJSC
«Pharmcenter VILAR», Russia) on the basis of the aconitine alkaloid derived from
the tubers of Zoongoricum, the anesthetic drugs «Codelmicsty, «Sedal-My,
«Sedalgin-NEO» («Rusan Pharmay», «Balkanpharma», Bulgaria), «Solpadein»
(«Boots Healthcare International», United Kingdom) based on the codeine alkaloid,
spasmolytic «Bromatropin» («Sopharmay, Bulgaria) on the basis of atropine alkaloid,
soothing and spasmolytic «Colutan», «Bellaspon» («Galena», «Lechiva», Czech
Republic), «Tremoforaty («Klein», Germany) on the basis of alkaloids of the
belladonna plant, high blood pressure decreasing «Papazol» («Medisorb», Russia) on
the basis of papaverine alkaloid, the antimicrobial agent «Sedacollyre» («The Cooper
Companies», USA) based on the berberine alkaloid, the painkiller agents («BOC
Sdances», USA, «Chemos GmbH», Germany, «Haihang Industry», China) on the
basis of lappaconitine alkaloid, against allergies «Piladren» («Alcon Pharma GmbH»,
Germany) based on the pilocarpine alkaloid, the anti-arrhythmic «Gilyrytmay
(«Carinopharm GmbH», Germany) based on ajmaline alkaloid, the anticholinesterase
drug «Anticholium» («DR Franz Konler Chemic GmbH», Germany) based on the
eserine alkaloid, for the treatment of residual symptoms of a stroke «Nivolinay
(«Sopharmay, Bulgaria) on the basis of the galanthamine alkaloid, contributing to the
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increase of potassium in the blood «Kollyr» («Camillo Corvi Farmaciay, Italy) based
on the hydrastine alkaloid, the painkiller agent «Duramorph» («West Ward
pharmaceuticals», USA) on the basis of morphine alkaloid, the anti-smoking agents
«Lobatox», «Nicoderm» («GlaxoSmithKline», UK, «Alza Corporation», USA) based
on the alkaloids of lobeline and nicotine.

It was previously relevant and in demand in the researches published in
international academic journals to develop an individual production technology for
each substance based on alkaloids for pharmaceuticals used in medical practice.
Currently, the leading research centers pay special attention to the study on the
creation of unified and cost-effective production technologies of substances and
improvement of existing production lines.

Degree of study of problem. A French pharmacist Deron for the first time
(1803) isolated a mixture of alkaloids from opium poppy, a German scientist
Serturner (1806) isolated an alkaloid morphine from opium poppy and established
nitrogen atom in its structure, a well as described the basic properties (somnifacient,
anesthetizing and others). Later, the French chemists Pelletier and Kaventu isolated
strychnine and brucine from the glume grass seeds (1818), quinine and cinchonine
from the bark of a cinchonic tree (1820). The American scientists - chemists
Woodward and Doering received the Nobel Prize (1944) for the establishment of the
chemical structure. The Russian chemist A.A. Voskresensky for the first time isolated
theobromine alkaloid from cocoa beans, and defined its chemical structure and
properties.

Great merit in the development of chemistry and technology of the production of
alkaloids was included by foreign chemists Emeritus Geoffrey A. Cordell, Robert
Francis Raffauf, Tadhg P. Begley (USA), Micheal Wink (Germany), Margaret F.
Roberts (England), Shinji Funayama (Japan), Gui-Qiu Han, Ya-Yan Chen, Jin-Jiun
Lu (China), D.S. Bhakuni (India), Peter R. Cheeke (Canada), Tadeusz Aniszewski
(Finland) and Russian scientists A.M. Butlerov, A.N. Shatsky, A.E. Chichibabin,
A.P. Orekhov, G.P. Menshikov, R.A. Konovalova, N.A. Preobrazhensky, N.A.
[zmaylov, V.A. Bykov, S.A. Minina.

In Uzbekistan, Acad. S.Y.Yunusov for the first time began research on the
alkaloids together with colleagues and students (A.S. Sadikov, S.I. Iskanderov, M.S.
Yunusov, G.P. Sidyakin, P.H. Yuldashev, H.A. Aslanov, R.Sh. Shakirov, S.F.
Aripova, A.A. Ibragimov). They have isolated thousands of alkaloids from hundreds
of plants growing in our Republic and have established their chemical structure. It
should be mentioned the great merit of Uzbek scientists M.B. Sultanov, F.S.
Sadriddinov, N.T. Tulyaganov, H.A. Aliev and F.N. Dzhahangirov in the study and
determination of anti-arrhythmic, broncholytic, hepatoprotective, anti-inflammatory,
antiviral and other properties of alkaloids.

Works on development of the production technology of medicines based on
alkaloids began in Germany, France, Great Britain, USA and China. At the end of the
19th century the production of alkaloids was organized in Russia. In Moscow a plant
for the production of alkaloids began working. Later, Moscow Chemical-
Pharmaceutical Research Institute, Kharkov Chemical-Pharmaceutical Institute and
All-Union Scientific Research Institute of Medicinal and Aromatic Plants were
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established. Shymkent, Batumi, Tashkent chemical-pharmaceutical plants were built
and they began to work on the production of substances from plant raw materials,
including the production of pharmaceutical substances based on alkaloids.

The biological activity of alkaloids described in this dissertation and on which
developed the production technologies are defined by group of scientists of the
department of pharmacology and toxicology of the Institute of the Chemistry of Plant
Substances.

Connection of the dissertation work to the state programs or plans of
Scientific-research works. This work has been carried out in accordance with the
problem-thematic plan of ICPS AS of the RUz and grants of State scientific-technical
and innovative programs: 2.29 "Bioorganic chemistry", the subject «Learning
patterns of technological processes of production of biologically active compounds of
synthetic and plant origin» (No. state reg. 0197000561) (1971-1991); RUz-NSTP - 10
«Creation of new medicines based on local raw materials of synthetic and plant origin
and development of high-performance technologies for their production» (1994-
1996); RUz-NSTP — 15 «Development and preparation for introduction into medical
practice the medicines Aksaritmin, Flanorin and Dry extract of Althaea» (2003-
2005). RUz-NSTP Grant No. A-10-131 «The creation and introduction into medical
practice two export-oriented antiarrhythmic drugs of new generation - N-
desacetyllappaconitine and neoallapinin» (2006-2008); RUz-IP Grant No. IDF-8
«Development of new industrial production technology of export oriented substance
of the drug galantamine hydrobromide and production of 5 kg of substance» (2007-
2008); RUz-IP FA-13-T10 «Introduction of new cost-effective and environmentally
friendly technology for the production of substances of the antiarrhythmic drug
allapinin» (2011-2012); RUz-IP Grant No.I-2012-33 «Experimental and clinical
development of the pleiotropic properties of original domestic import substituting
drugs for the treatment of cardiovascular diseases» (2012-2013); RUz-IP Grant
No.[6-FA-0-11621 «Introduction into medical practice new import-substituting and
antiarrhythmic drugs aksaritmin and antiaritmin» (2013-2014).

Purpose of the research is to create unified production technologies of
substances of the medicines and bioreagents based on (diterpenoid, isoquinoline,
indole, pyrrolizidine, and steroidal classes) alkaloids of various basicities.

The following tasks of the research have been solved to fulfill the set goal:

the study of the basicity strength (pHyp;,) of 11 alkaloids — representatives of the
diterpenoid, isoquinoline, indole, pyrrolizidine and steroidal alkaloids classes;

the study of the solubility of alkaloids in alcohol-water mixtures of different
concentrations;

the development of technology for the production of alkaloids by aqueous-
alcoholic extraction of plant raw materials based on seven drugs and six bioreagents,
such as protopine hydrochloride from the herb Fumaria wvaillantii, licorine
hydrochloride from the leaves of Ungernia Sewertzovii, allapinin and aklezin from
the aerial part of Aconitum leucostomum, allapinin and aksaritmin from the rhizomes
and roots of Aconitum septentrionale and Aconitum leucostomum, galantamine
hydrobromide from the leaves of Ungernia victoris, antiaritmin from the wastes of
allapinin production, geliotrine from the the aerial part of Heliotropium dasycarpium,
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bicuculine, d-B-hydrastine from the the aerial part of Corydalis pseudoadunca,
aconitine from the tubers of Aconitum Zoongoricum, imperialine from the aerial part
of Petilium eduardii, donaxine hydrochloride from the leaves of Arundo donax.

the development of cost-effective and ecologically safe production technology
of substances of the drug allapinin;

the optimization of extraction process of plant raw materials with mathematical
planning of experiments method of Box-Wilson;

the development of optimal conditions for purification of the raw material
extracts, processes for obtaining technical products and methods of cleaning;

the development of methods for stepwise control of the production, the
specifications and technical documentation for raw materials, substances and finished
dosage forms;

the establishment of a pilot plant based on the PP of the Institute for the
production of alkaloids by aqueous-alcoholic extraction of plant raw materials;

the development of normative and technical documentations and industrial
production regulations and industrial mastering of technology for obtaining subtances
of medicines and bioreagents.

The object of the study is alkaloid-containing plants Fumaria vaillantii,
Ungernia Sewertzovii, Ungernia Victoris, Aconitum leucostomum, Aconitum
septentrionale, Heliotropium dasycarpium, Corydalis pseudoadunca, Aconitum
Zoongoricum, Arundo donax, Petillum eduardii, as well as production wastes of
allapinin.

Subject of the study is diterpenoid, isoquinoline, indole, pyrrolizidine and
steroidal alkaloids.

Methods of the research. Technological (the solid-liquid, liquid-liquid
extraction systems, sedimentation processes, crystallization, drying, chromatographic
separation, ion-exchange purification, ultrafiltration), physical, chemical (UV, IR,
NMR) and analytical (TLC, non-aqueous titration, spectrophotometric,
photocolorimetric HPLC) methods were used in the process of the work.

Scientific novelty of the dissertational research consists of the following:

The strength of basicity (pHp,) of 11 diterpenoid, isoquinoline, indole,
pyrrolizidine and steroidal alkaloids (protopine pHy,=3.6, licorine pH,,=7.5,
galantamine pH,,=5.8, geliotrine pH,,=7.3, bicuculine pH,,=3.2, d-B-hydrastine
pHy»=2.2, aconitine pHy,=3.6, donaxine pH,,=6.2, imperialine pH,,=4.8,
lappaconitine pH,,=3.4, N-desacetyllappaconitine pH,,=3.7) was for the first time
identified in order to use this indicator in the study of heterophasic processes of their
production;

for the first time it was established that all the 11 examined alkaloids in salt
form, irrespective of their basicity strength, are readily soluble in aqueous alcohol
with the concentration of 75-85% and with the maximum solubility in 55% alcohol,
and it was proved that this figure could be the basis for the creation of the unified
technology of alkaloids;

it was experimentally determined that regardless of a chemical structure the
alkaloids can be selectively extracted from plant raw material with 75-85% ethanol
solution with the lowest content of other extractive substances;
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the optimal conditions of the extraction process of plant raw materials were
found by optimization using method of mathematical planning of experiments;

for the first time the unified industrial production technology of 7 medicines and
6 bioreagents was developed by using 75-85% solution of ethyl alcohol as an
extractant for diterpenoid, isoquinoline, indole, pyrrolizidine and steroidal alkaloids.

Practical value of the results of the research is the following:

The industrial production technology of substances of preparations on the basis
of diterpenoid, isoquinoline, indole, pyrrolizidine and steroidal alkaloids by the
method of hydroalcoholic extraction of plant raw materials has been established. It
was revealed for the first time that, regardless of the basicity strength of alkaloids,
they may be extracted from the raw materials with 75-85% ethanol solution. Also it
was founded that these ethanol concentration alkaloids are extracted selectively and
with the least amounts of concomitant extractive substances.

On the base of the Pilot manufacture of the Institute, a technological line for the
industrial production of alkaloids using the developed technology has been
assembled.

As a result of implementing an advanced production technology of the allapinin
drug, the toxic substances such as sulfuric acid, methanol and chloroform have been
excluded from the technological cycles. As a result, the cost of the product
significantly decreased.

For the created medicinal preparations and bioreagents the appropriate
pharmacopoea or temporary pharmacopoea articles, experimental-industrial or
industrial regulations were developed, registration certificates were received, and the
processes of their production were patented.

Verification of the obtained data. Modern technological (solid-liquid
extraction, liquid-liquid extraction, precipitation, crystallization, drying) and
analytical (UV-, IR-, NMR- spectroscopy, spectroscopy, thin layer chromatography,
anhydrous titration, photocalorimetry, high performance liquid chromatography)
methods in the production of new medicines and bioreagents with the unified
technology passed approbation with the approval of normative and technical
documentation of authorized state bodies.

Theoretical and practical value of the results of investigation. As a result of
the conducted researches, the unified installation for the production of diterpenoid,
isoquinoline, indole, pyrrolizidine and steroidal alkaloids by extraction method of
plant raw materials with a solution of ethyl alcohol has been developed. Conditions
for the production of alkaloids of above-mentioned classes with conducting minor
changes in this installation have been created.

The technology for the production of substance of a new drug antiaritmin from
wastes of the industrial production of allapinin drug substance have been developed.

Realization of the results. On the basis of the obtained scientific results by
unification of the production technology of alkaloids from plant raw materials:

all normative and technical documentation for the production of drugs
«Allapininy, «Protopine hydrochloride, «Aksaritminy, «Galantamine
hydrobromide», «Aklezin» (registration certificates 00/523/3 from 22.11.2010; 004-
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01 from 22.03.2001; 0008/01/15 from 30.01.2015; 04/415/6 from 19.01.2015) and of
the Ministry of Health of the Russian Federation («Allapininy, «Galantamine
hydrobromide», «Aklezin») (R No0.014369/01 from 27.12.2011, FS-000 243 from
22.11. 2011) were approved by the authorized bodies of the Ministry of Health of the
Republic of Uzbekistan;

bioreagent "Aconitine" (pure) was included (112/001641 from 24/06/2014) by
the Agency "Uzstandard" in the State Register (Ts 035-3440-017:2014).

On the basis of the export license agreement (N0.90295 from 22.06.2000, JSC
«Pharmcenter VILAR», Russian Federation), 1369 kg (valued 6.4 million US dollars)
of substances of the drug allapinin was produced in 2011-2014;

On the basis of the export license agreement (No.1/08 from 09.08.2012, JSC
«VIFITEH», Russian Federation), 3 kg (valued 54.0 thousand US dollars) of
substances of the drug galantamine hydrobromide was produced and delivered to the
customer in 2011-2014.

On the basis of the contract (Ne4-L/0O1 from 27.04.2011, the company
«LATOXANY, France) 1389 g (valued 90.4 thousand Euros) of bioreagent aconitine
was exported in 2011-2014.

Approbation of the work. The results of the dissertation were reported at the
Republican and international forums: «Actual Problems of Chemistry of Natural
Compounds» (Tashkent, 1993), «International Symposium on the Chemistry of
Natural Compound» (Bukhara, 1994; Eskisehir, Turkey, 1996, 2001, 2009; Ankara,
Turkey, 2005; Tashkent, 2003, 2007; Urumchi, China, 2011), «Creation of medicinal
resources, therapeutic and prophylactic facilities and use in medical practice»
(Samarkand, 1996, 2000), «Medicinal Raw Material and Phytopreparation for
Medicine and Agriculture» (Karaganda, 1999), «Integration of education, science and
production in the pharmacy» (Tashkent, 2002), «Ist International Symposium of
Edible Plant Resources and the Bioactive Ingredients» (Urumgqi, China 2008),
«Terpenoids: achievements and prospects of application in the field of chemistry,
production technology and medicine» (Karaganda, 2008) and others.

With the decree of the President of the Republic of Uzbekistan (23 August,
2007), part of the dissertation devoted to "Development and creation of a new
domestic drug of antiarhythmic action «Allapininy, introduction into clinical practice
and organization of its mass production" was awarded the I-degree State Prize of the
Republic of Uzbekistan in the field of science and technology.

Publication of the results. On the basis of the main scientific results of the
dissertation, 10 scientific articles and 36 report theses were published, 21 patents and
copyright certificates of the Republic of Uzbekistan and the Russian Federation were
obtained, 14 pharmacopoeial articles, 9 industrial regulations were developed and
approved by the authorized bodies.

Structure and volume of the dissertation. The dissertation in the form of a
scientific report consists of four sections, conclusion, and the list of 90 published
scientific works. The material of work 1s set on 136 pages, main text in three
languages (Uzbek, Russian, English) on 129 pages. It includes 1 table and 13 figures.
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MAIN CONTENT OF DISSERATION
Section 1. The main criteria for the development of a unified production
technology of diterpenoid, isoquinoline, indole, pyrrolizidine and steroidal
alkaloids from plant raw materials

1.1. The current state of industrial methods for the production of
alkaloids from plant raw materials

In plant tissues the alkaloids are contained as salts mainly of organic (oxalic, malic,
acetic, succinic, etc.), less of mineral (sulfuric, phosphoric, thiocyanic) acids. The salts
of alkaloids are usually well soluble in water, poor soluble in alcohol and insoluble in
organic solvents such as chloroform, dichloroethane and others.

The alkaloids can be isolated from plants by extraction in the form of salts or in the
form of bases. In most cases, the process of obtaining the alkaloids from plant raw
materials is divided into three main stages:

1. Extraction of the alkaloids from plant raw materials;
2. Purification of the extracts from the ballast substances;
3. Separation and purification of the sum of alkaloids.

Three groups of methods of alkaloid extraction are known: extraction, ion-
exchange, or electrochemical (electrodialysis). The most commonly used method among
them 1s extraction method based on process of multiple liquid-liquid extraction of
alkaloids by various solvents. In all cases, during the extraction, the concomitant
substances (saponins, resins, lipids, flavonoids, etc.) are extracted together with alkaloids
which require further purification of the desired product.

For the development of rational technology of industrial production of alkaloids
from plant raw materials, the main and decisive factor is the selection of selective, cost
effective extractant, which can maximize the extraction of the desired alkaloid. With the
purpose of selection of the selective extractant, the solubility of the isolating alkaloid in
various organic solvents and their mixtures, water, solutions of mineral and organic
acids at various temperatures were preliminarily studied. Depending on the obtained
results, the solvent or mixture of solvents as extractant was selected.

While investigating the basicity strength of a number of alkaloids and their
solubility, acad. Kh. N. Aripov established the dependence of the alkaloid solubility in
different solvents on the strength of its basicity. He proposed the following classification
of alkaloids.

Strongly basic alkaloids (pHy,, > 9) are easily soluble in water, aqueous solutions of
mineral and organic acids, alcohols and, consequently, well extracted from plant raw
materials with listed solvents but poorly soluble with organic solvents. Such alkaloids
are well adsorbed on the sorbents, but poorly desorbed. From the chloroform solution
they are well extracted with water or acid solutions with pH <8.

Medium basic alkaloids (1,5 < pHyp, < 9) are easily soluble in organic solvents,
aqueous solutions of various minerals and organic acids. They are well extracted from
plant raw materials with water, weak solutions of mineral and organic acids; are easily
extracted from chloroform in a buffer solution, and from aqueous or acidic solution after
alkalization are extracted by organic solvents. Medium basic alkaloids are well adsorbed
on ion-exchange sorbents and desorbed.
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Weakly basic alkaloids (pHyp, < 1,5) are easily soluble in organic solvents, and
poorly soluble in aqueous solutions of various mineral and organic acids. From plant raw
materials the weakly basic alkaloids are easily extracted with organic solvents only after
its prior wetting by alkaline agents. Some weak bases are well extracted and do not need
an alkalization. Weakly basic alkaloids are very poorly or not extracted from chloroform
buffer solutions and even with 5-10% solutions of mineral or organic acids. They are
very difficult to adsorb on the sorbents and very difficult to desorb. Thus, for the
development of a rational technology for isolation of a particular alkaloid, firstly, the
basicity strength of the desired alkaloids must be examined and, in accordance with the
classification of obtaining methods, the extractant must be chosen and then a technology
for the production stages must be developed.

The classification of acad. Kh. N. Aripov, the methods of isolating alkaloids from
plant raw materials, recommends isolating weakly basic alkaloids with hot water or
organic solvents, strongly basic alkaloids — by extraction of plant raw materials with
alcohol or aqueous acids. However, some alkaloids are not resistant to strong alkalis,
acids, light, temperature, etc., while extracting them from plant raw materials; they do
not obey regularities arising from the technological classifications of acad. Kh. N.
Aripov. Therefore, when developing the production technology of alkaloids, in addition
to the basicity strength, it is also necessary to consider their physico-chemical properties
and structural characteristics.

Consequently, for the development of rational technology for alkaloid production,
it 1s necessary to study the basicity of alkaloids present in the raw materials, their
properties, chemical structure, and choose the flow chart of production in relation to a
concrete plant and find optimal conditions for each stage of technological process.

1.2. Production technology of drug substances based on alkaloids using
aqueous-alcoholic extraction of plant raw materials

The rapid development of bioorganic chemistry, increase of the arsenal of
medications and bioreagents of the alkaloid nature pose new challenges for researchers
to improve the known and development of new standardized schemes of their
production.

Alkaloids in plant raw materials are usually available in small amounts, in the range
0.1-1.0%, although there are some plant tissues in which the alkaloid content can be up
to 5-10% by mass of air-dry raw material. Areas of distribution of many alkaloid plants
are limited and not permitted storing raw materials in large volumes. In this regard, the
production of medications on the basis of alkaloids is low, and alkaloids are produced
ranging from a few kilograms up to 100-200 kg. In exceptional cases, the production
volume reaches 300-500 kg per year.

If also to take into account that each alkaloid is isolated on its original technology,
many lines on pharmaceutical plants stand idle or not work at full capacity due to the
impossibility of reorientation of the technological line from production of one alkaloid
on another. For example, the existing production lines for the production of substances
of glaucine (Shymkent CFP, operates 3-4 months/year), galantamine hydrobromide
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(liquid-liquid technology, Tashkent CFP, 3 months/year), deoxypeganine hydrochloride
(liquid-liquid technology, the PM of ICPS AS RUz, 5-6 months/year), cytisine (ion-
exchange technology, Shymkent CFP, 6 months/year), and others.

As a result of studying the basicity strength of 11 alkaloids, we found that heliotrine
has pHy = 7,3; d-B-hydrastine — pH,}, =2,2; bicuculine — pH,; = 3,2; lycorine — pHy =
7,5; imperialine — pHy,, = 4,8; protopine — pH,, = 3,6; lappaconitine — pHy, = 3.4;
donaxine — pHyp = 6,2; galantamine — pHyy, = 5,8; N-desacetyllappakonitine — pHy, =
3,7; aconitine — pHy, = 3,6 (fig. 1).

Our investigations of solubility of various salts of a number of the biologically
active alkaloids, including 11 above-mentioned compounds in the system of alcohol-
water showed that the vast majority of alkaloids regardless of the strength of basicity are
readily soluble in the solutions of ethyl alcohol. The solubility of the alkaloids was tested
at the temperature of boiling water-alcohol mixtures.

As can be seen from fig. 1, the maximum solubility of the above alkaloids is
observed at the volume strength of alcohol 55%. When extracting the plant raw
materials with 55% ethyl alcohol, except alkaloids, a large number of extractive
substances are also extracted. The ratio of yields of the desired product and extractive
substances, the dynamics of the extraction of a complex of substances from plant raw
materials depending on the alcohol concentration are shown in fig. 2 and 3 on the
example of extraction of galantamine and accompanying alkaloids from the leaves of
Ungernia Victoris.
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- lappaconitine hydrobromide; -e- galantamine hydrobromide; —#- protopine hydrochloride:
bicuculling hydrochloride: - d-p-hydrastine hydrochloride

The amount of solvents, ml per 10g of substance

Fig. 1. Solubility of some alkaloids in the alcohol-water mixture
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From fig. 2, it is seen that when raw materials are extracted by alcohol with
strength of less than 20%, the yield of galantamine is very low. This is due to the fact
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that when alkaloids are extracted from the alkaline, vat solution with organic solvent
(chloroform) forms a resistant emulsion, which practically is not separated. The
optimal concentration of ethyl alcohol is its strength of 75-85%. In this case, the
maximum sum of alkaloids is extracted with the minimum amount of accompanying
extractives. Similar results were obtained for the other above-mentioned alkaloids.

So, our studies showed that the alcohol-water mixture as the extractant can
extract alkaloids of different strength of basicity from various alkaloid containing
plants. The obtained data allowed us to unify the process of the extraction of
alkaloids from plant raw materials, and its purification.

Here are the main stages of the production of alkaloids by aqueous-alcoholic
extraction of plant raw materials:

1. Extraction of the sum of alkaloids from grinded plant raw materials with the

solution of ethyl alcohol of strength of 75-85%;

2. Evaporation of the extract till the water-vat residue;

3. Obtaining the technical product and its purification depending on the
strength of basicity and physico-chemical properties of the isolating
alkaloid.

Thereby, the flow chart of the key step of the production technology of

alkaloids from plant raw materials by aqueous-alcoholic extraction looks as follows:

A plant raw material

Extraction with 75-85% alcohol

A 4

Aqueous-alcoholic extraction

Thickening till the water residue

A 4

The water-vat residue

Designed aqueous-alcoholic process of the extraction of alkaloids from plant
raw materials with the subsequent reception of the basic substance enables in
industrial environments on a single production line with a slight modification to
produce several alkaloids with the various strength of basicity. Using the results of
the studies, we established a production line for the production of alkaloids from
plant raw materials by aqueous-alcoholic extraction, which is based on the PM of
ICPS AS RUz.

Our research resulted in the development and introduction of production
technologies of 7 medications and 6 bioreagents based on alkaloids by aqueous-
alcoholic extraction of alkaloids from plant raw materials, which are provided below.
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Section 2. Unified production technology of substances of the drugs
protopine hydrochloride, lycorine hydrochloride, galantamine hydrobromide,
allapinin, aklezin, aksaritmin, antiaritmin

2.1. Production technology of substances of preparation protopine
hydrochloride from the herb Fumaria vaillantii [19, 32, 45, 46, 63]

10 kg of grinded to a particle size of 5-

10 mm herb Fumaria vaillantii is extracted The structural formula of
six times by the infusion method with 80%  protopine hydrochloride:
ethanol. In the first extraction, 40 liters of
extractant serves, and it is infused for 12
hours and then 16 liters of the extract is
poured. The second extraction is performed
by pouring 16 liters of extractant and after
the infusion for 9 hours, 16 liters of the
extract is decanted. Further, the 3rd, 4th, 5th
and 6th extraction of alkaloids with the
infusion method are carried out within 8, 6,
4, 3 hours respectively (fig. 4).

The extracts are combined and
thickened to an aqueous residue making
10% (9.6 1) of the original volume of the
extract.

The aqueous residue is filtered and alkalized up to pH 9-10 with sodium
carbonate solution, and alkaloids are extracted 4 times with 6 liters of chloroform.
From the chloroform extract alkaloids are extracted 5 times with 1 liter of 10%
sulfuric acid solution. The acidic extracts are combined and washed 2 times with 2
liters of chloroform. Then, the sulfuric acid extract is alkalized up to pH 9-10,
alkaloids are extracted 3 times with 3 liters of chloroform and the combined
chloroform extract is evaporated to dryness. With processing the methanol from the
dry residue, the technical protopine is isolated, which is further processed with the
calculated amount of 5% hydrochloric acid and the precipitated protopine
hydrochloride is separated. Protopine hydrochloride is recrystallized from distilled
water at a ratio 1:8. 16.2 g protopine hydrochloride or 0.16% by mass of air-dry raw
material is obtained. The yield is 76% of the content in the raw material.

A set of essential scientific-technical documents (temporary pharmacopoeia
articles on the plant raw material, substance, a dosage form, experimental industrial
regulations on the production of substances and dosage form, the instructions for use
of the drug, and others) for the introduction of the drug in medical practice has been
developed [32, 45, 46].

Indications for use. The drug protopine hydrochloride is used in medical
practice as a bile stimulating and hepatoprotective agent.

C20H19NO5 : HCI
M.m. 389.5
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The water-vat extract

Filtration,
Alkalinization up to pH 9-10,
extraction with chloroform

v

The chloroform extract

Extraction with 10% sulfuric acid
solution

A 4
The sulfuric acid extract of alkaloids

Washing with chloroform,
alkalinization up to pH 9-10,
extraction with chloroform,
evaporating

\ 4

The sum of alkaloids

Processing with methanol,
separating the precipitate

A 4

Protopine as a base

Obtaining the hydrochloride
preparation with 5% hydrochloric
acid solution, separating the
precipitate

A\ 4

The technical protopine hydrochloride

Recrystallization from distilled
water

v

Protopine hydrochloride

Fig.4. The flow chart of the production of substance of the drug
protopine hydrochloride from the herb Fumaria vaillantii

104



2.2. Production technology of substance of licorine hydrochloride from the
leaves of Ungernia Sewertzovii [6, 13, 30, 36, 67, 69]

100 kg of leaves of Ungernia Sewertzovit  The structural formula of
after grinding to a particle size of 10-20 mm is  licorine hydrochloride:
loaded to the extractor, 300 liters of 80% ethanol
(1:3 ratio) is poured and left to infuse for 10
hours, and then it is poured out. The obtained 160
liters of extract are thickened. 160 liters of 80%
ethanol 1s poured for the second time.
Analogously, 4 more extractions are carried out
with an infusion method 7, 5, 3 and 3 hours
respectively. The extracts are combined and
thickened till the water residue (9-10% of the
original volume) (fig. 5).

About 96 liters of extract obtained, filtered, CisHi7NO, - HCI
and then added 50 liters of chloroform and M.m. 323.5
alkalized with ammonia up to pH 9-10.

From the alkaline solution alkaloids are extracted 4-5 times with 50 liters of
chloroform. To the combined chloroform extracts 50 liters of 10% sulfuric acid
solution is added and the chloroform is evaporated. The sulfuric extract of
alkaloids 1s washed twice with 30 liters of chloroform.

To the purified sulfuric solution of alkaloids 500 g (1%) of absorbent carbon
i1s added and the mixture is heated with stirring to 85-100°C for 15-20 min. The
solution is then filtered, cooled and technical licorine is precipitated as a base with
25% ammonia solution at pH 9-10. The precipitated technical licorine is filtered
off and dried. As a result, 250 g of a technical licorine is obtained.

For obtaining pharmacopoeia quality licorine hydrochloride, a technical
product is processed with 5% hydrochloric acid solution up to pH 1.0-1.5. The
technical licorine hydrochloride is recrystallized from distilled water and 180 g of
licorine hydrochloride obtained, which meets the requirements of PA-Uz-1349-79.
The yield of the desired product is 73-75% of the content in the raw material.

The current production technology of licorine hydrochloride is retested on the
semi-factory installation of the ICPS. Experimental-industrial regulation
developed and introduced on the PM of ICPS AS of the RUz in 1984, the serial
production of licorine hydrochloride is organized.

Indications for use. Licorine hydrochloride is used in medical practice in the
form of tablets of 0.002 g as an expectorant, as well as against the acute form of
bronchitis and bronchial asthma.

The method of producing the drug licorine hydrochloride is protected by the
copyright certificate [30] and patent of the RUz [13].
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The water-vat extract

Alkalinization with aqueous
ammonia up to pH 9-10, extraction
with chloroform

A 4

The chloroform extract

Evaporation with the presence of
10% sulfuric acid solution

A 4

The sulfuric acid extract of alkaloids

Washing with chloroform,
alkalinization with aqueous
ammonia up to pH 9-10, separation
of the precipitate

A 4

The technical licorine as a base

Processing with 5% hydrochloric acid
solution, separation of the precipitate

v
The technical licorine hydrochloride

Recrystallization from distilled
water

y

Licorine hydrochloride

Fig.5. The flow chart of the production of licorine hydrochloride from the
leaves of Ungernia Sewertzovii

2.3. Production technology of substance of galantamine hydrochloride from the
leaves of Ungernia Sewertzovii [23, 39, 51, 52, 73, 77]

80 kg of grinded to a particle size of 10-20 mm leaves of Ungernia Victoris is
loaded to the extractor, 140 liters of the sixth hydroalcoholic extract from a previous
load is poured and 160 liters of 80% ethanol solution (ratio 1:3.7) and allowed to
infuse for 10 hrs. Then 140 liters of extractant is poured out. Similarly, 2nd — 6th
extractions are carried out. The extracts of alkaloids obtained from the five
extractions are combined, thickened in a vacuum evaporator till a residue 8.0-11% of
the original volume (fig. 6).
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About 70 liters of thickened water extract
is obtained. Further, it is filtered or decanted The structural formula of
from the tarry substances, alkalized with 25% galantamine hydrochloride:
ammonia solution up to pH 8-10 and alkaloids H.CO
are extracted fourfold with 20 liters of 3

with 10 liters of 5% sulfuric acid solution. To QO N-CH; - HBr

remove undesirable admixtures, the acidic
solution of alkaloids is washed twice with 15
liters of chloroform.

The purified sulfuric acid solution of OH
alkaloids (45 liters) is alkalized with 25%
ammonia solution up to pH 8-10 and alkaloids Ci7H21NO;HBr
are extracted fourfold with 20 liters of M.M. 368.28
chloroform.

The obtained combined chloroform solution of alkaloids is dehydrated with
anhydrous sodium sulfate and evaporated. The yield is 115 g sum of alkaloids or
0.145% by mass of air-dry raw material.

The sum of alkaloids (115 g) is dissolved in 0.230 liter of acetone and while
cooling at the temperature of 5-10°C and stirring, the concentrated hydrobromic acid
(up to pH 1) is added. The precipitated galantamine hydrobromide is separated,
washed with acetone, dried and 40.9 g of a technical product is obtained.

The technical galantamine hydrobromide in an amount of 40.9 g is recrystal-
lized from 55% ethanol solution (in the ratio 1:10) and this gives 38.4 g of galantamine
hydrobromide with a content of the main product 98-102%. The yield of the final
product of galantamine hydrobromide is 80% of the content in the plant raw material.

The production technology of galantamine hydrobromide from the leaves of
Ungernia Victoris is retested on the base of the PM of the ICPS. Experimental-
industrial regulation was developed, which was introduced on the PM of ICPS AS of
the RUz in 2005, the serial production of galantamine hydrobromide is organized.

For realization of the export of substance of galantamine hydrobromide, extensive
work was carried out and the drug is registered in the Russian Federation. There is an
agreement with CJSC «VIFITEX» (Moscow, Russia). In accordance with the contract,
after the registration, CJSC « VIFITEX » will produce a finished product of galantamine
hydrobromide from the substance of our production for the needs of the Russian
pharmaceutical market. Currently, the export of the substance of galantamine
hydrobromide (2 kg) is carried out for the first time.

The method of producing the drug galantamine hydrobromide is protected by
patent of the RUz [23].

Indications for use. Galantamine hydrobromide as a solution (ampoules of 1 ml
— 1%) and tablets of 0.01, 0.02 g in medical practice is applied against myasthenia gravis,
progressive muscular dystrophy, motor and sensory disorders, associated with
neuritis, polyneuritis, radiculitis, radiculoneuritis, with residual problems after
cerebral circulatory disorders, psychogenic impotence and other pathologies.

chloroform. The chloroform extracts are
combined and alkaloids are extracted five times
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The water-vat extract

Alkalinization with 25% ammonia
solution up to pH 8-9, extraction
with chloroform

y

The chloroform extract

Extraction of alkaloids with 5%
sulfuric acid solution

y

The sulfuric acid solution of alkaloids

Washing with chloroform, alkalization
with 25% ammonia solution up to pH
9-10, extraction with chloroform,
evaporation

A 4

The sum of alkaloids

Precipitation of a technical
galantamine hydrobromide in
acetone medium by adding conc.
solution of HBr, separation of the
precipitate

A 4

The technical galantamine hydrobromide

Recrystallization from 55% ethanol
solution

Galantamine hydrobromide

Fig.6. The flow chart of the production of substance of galantamine
hydrochloride from the leaves of Ungernia Sewertzovii
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2.4. Production technology of substances of allapinin from the aerial part
and from the rhizomes with roots of Aconitum leucostomum and Aconitum
septentrionale [2—4, 14, 15, 24, 29, 38, 40, 43, 44|

The structural formula of the
hydrobromide salt of the alkaloid
lappaconitine - the main active
substance of allapinin:

Perennial herbaceous plants of
the buttercup family the Aconitum
leucostomum and A. septentrionale
(by habitus and chemical
composition these plants are almost
the same) are species with a wide
habitat growth, covering the territory
of forest and forest-tundra regions of
Western and Eastern Siberia, the
forest areas of Central Asia, China,
Japan, Canada and others. (®maopa
CCCP. Uzn-Bo AH CCCP, M. - JI, -
1937. ¢.190-236; Taxtamxsa A.JL.
Cuctema u (GUIOTEHHUS I[BETKOBBIX

" HBr

pacrenui. M3n-sBo «Hayka» M.-JI.- NHCOCH;
1966 1. 611 c.).

According to the botanists of C3,HuuN,Og - HBr
All-Russian Research Institute of M.M. 665.6

Medicinal and Aromatic Plants (VILAR), annually it is possible to harvest hundreds
of tons of the aerial parts and air-dried rhizomes with roots of A. septentrionale and A.
leucostomum without destroying their natural reserves. Lappaconitine substance in the
aerial part of Aconitum leucostomum reaches up to 0.8-1.0% by mass of air-dry raw
material, depending on soil and climatic conditions and the place of growth.

In accordance with the developed technology (fig. 7), an air-dry raw material,
the aerial part of Aconitum leucostomum is grinded in the mill (1), extracted with
80% ethanol (2), thickened (5), the water-vat residue of the extract is received (6).
Then, it is separated by filtration or decanting the floating to the surface protein-lipid
complex and alkalized with a saturated solution of sodium carbonate until pH 10-11,
the alkaloids are extracted with chloroform (7). The obtained chloroform extract is
charged into the reactor (8) and the exhaustive alkaloids are extracted with 5%
sulfuric acid solution. To remove the admixtures of not alkaloid nature, the acidic
solution of alkaloids is washed twice with chloroform. The chloroform is added to the
purified acid solution and alkalized with saturated sodium carbonate solution up to
pH 10-11. The alkaloids are extracted with chloroform (9) until a negative response
to the alkaloids with silicotungstic acid solution. The chloroform extract is
evaporated to dryness (10) which provides the sum of alkaloids to 0.8-1.0% by mass
of air-dry raw material.

The dried sum of alkaloids are processed with alcohol (11), the precipitated
lappaconitine with admixtures of accompanying alkaloids is separated, washed with
alcohol and dried, and technical lappaconitine with admixtures of accompanying
alkaloids is obtained.
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Hydrobromide salt of lappaconitine with admixtures of accompanying alkaloids (the
substance of allapinin) is obtained in an alcoholic medium by adding to this solution
an alcoholic solution of hydrobromic acid (5%) until pH1 (13). The obtained
technical product is separated (14) and recrystallized from methanol (17). As a result,
the substance of allapinin with a yield 72% of the content in the plant raw material is
obtained.

In accordance with the developed technology based on the PM of ICPS, a pilot
installation 1s mounted, and the amount of drug sufficient to provide
pharmacological, toxicological and clinical drug trials is obtained.

Pharmacopoeia articles on plant raw material, substance and dosage forms of the
drug were developed [38, 40, 44, 47-50]. The industrial regulation on its production
was developed, commissioning works were carried out and since 1986 the drug
substance of allapinin has been batch produced on the PM of ICPS [29].

Our research has shown that the content of lappaconitine in the rhizomes with
roots of Aconitum leucostomum and Aconitum septentrionale reaches 2% or more by
mass of air-dry raw material, depending on soil and climatic conditions and the place
of growth.

A study of the production technology of the substance of allapinin from the
rhizomes with roots of Aconitum leucostomum and Aconitum septentrionale showed
that the developed industrial technology for producing the substance of allapinin from
the aerial part of the herb Aconitum leucostomum can be successfully applied with a
few changes for the production of allapinin from the rhizome with roots. The method
of the production of the preperation from the new raw material is protected by patents
of Uzbekistan and the Russian Federation [14, 15, 22].

Currently, the PM of ICPS is serially producing the substance of allapinin from
the rhizomes with roots of Aconitum leucostomum with a yield of the main product
72% of the content in the raw material. The volume of production of the substance of
allapinin in 2013-2014 was amounted to more than 1000 kg.

2.5. The development of economically profitable and environmentally
friendly production technologies of substances of allapinin from the rhizomes
with roots of Aconitum septentrionale and Aconitum leucostomum [25]

To provide the population of our country with a preparation allapinin as well as
economically profitable export sales of the substances of the preparation and further
increase of its production, there is a need to modernize the production technology of
the substances of allapinin making it meet to the international standards.

Currently, in the production of the allapinin drug substance such organic
solvents as chloroform, methanol, and sulfuric acid are used in large quantities. We
succeeded in developing a new cost-effective technology to produce the substances of
allapinin, according to which harmful to an organism easily volatile solvents
chloroform, methanol as well as sulfuric acid are completely excluded from the
technological cycles.

According to this method (fig. 7), grinded plant raw material, as described
above, is extracted with 80% ethanol (2) and obtained a water-vat residue (6). The
residue i1s decanted from the resinous substances, then boiled (19) with the presence
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of 0.5% (by mass of the residue) neutral activated carbon of mark "A" for 10-15 min
and filtered (20). The purified aqueous extract (21) of alkaloids is alkalized with
saturated solution of sodium carbonate up to pH 10-12 and left for a day. The
precipitated alkaloids are separated by filtration through filter paper or by separation
(22). The precipitate is processed with ethanol (23) in a ratio of 1:3 - 1:5, while the
base of lappaconitine with an admixture of accompanying alkaloids precipitates.
Then the precipitate is separated (24), washed with alcohol and dried. The dry residue
in an alcoholic medium is processed with 5% hydrobromic acid solution (25), after a
day the precipitated hydrobromides of lappaconitine and accompanying alkaloids
(allapinin) are separated (26). The technical allapinin is recrystallized from 55%
ethanol (27) with the presence of 0.5% (by weight of technical allapinin) activated
carbon of mark "A". The yield of the substance of allapinin on this technology is 70-
75% of the content in the raw material.

The study of the physic-chemical and pharmacological properties of the
preparation has shown that the substance of allapinin obtained by the new technology
does not differ from that obtained by the conventional way.

For the characterization of the economic advantages of the proposed method of
production, in the table below the economic indices of the production of the
substances of allapinin by known and new cost-effective and environmentally
friendly production technologies are given.

Table 1
Consumption rates of raw and other materials on the final product by known and
new production technologies of the preparation substances of allapinin

Routine consumption rates

Names of raw materials and

materials, No. STD On known On new
technology technology
1. | Rhizomes with roots of A. septentrionale.
B®C 42-2420-95. Content - 0.81% by mass 181 ke 181 ke
of air-dry raw material
2. | Ethyl alcohol GOST 18300-72 with 28181 28181
considering the return 1891 1951
3. | Sulfuric acid GOST 4204-68 12 kg -
4. | Sodium carbonate GOST 94-76 48 kg 13.5 kg
5. | Methanol GOST 6995-67 9.4 kg -
6. | Chloroform GOST 3160-51 1487 kg -
with considering the return 241 kg -
7. | Sodium sulphate GOST 4166-76 17.2 kg -
8. | Hydrobromic acid GOST 2413-80 0.6 kg 0.6 kg
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As seen from the table 1, the consumption of ethanol for the production of 1kg
substance of allapinin on the new technology increases by only 2-4%, the
consumption of soda ash is reduced by more than three times, the use of sulfuric acid,
methyl alcohol, chloroform and sodium sulfate are completely eliminated from the
technological cycle.

Thus, the expected economic benefit, which can be obtained by the use of this
production method compared to the known method, is obvious.

Currently, based on the PM of ICPS a pilot installation is created for the
production of the substance of allapinin on the new technology. The first industrial
designs of the drug are produced. The industrial regulation of production of the
substances of allapinin on the new technology is developed. The yield of desired
product is 70-75% of the alkaloid content in the raw material.

The method of producing the drug is protected by patent of the RUz [25].

Indications for medical use of allapinin. In the department of pharmacology of
ICPS, pharmaco-toxicological studies of the drug were -carried out and
recommendations for the use of allapinin were developed.

In medical practice, allapinin is used as antiarrhythmic drug at the disturbances
of a ventricular and supraventricular origin caused by increased excitability at
tachyarrythmia and a paroxysmal form of ciliary arrhythmia, at the Wolff-Parkinson-
White syndrome. The drug is also recommended for cardiac rhythm disturbances
arising in the treatment of patients with myocardial infarction in the initial stage.

Allapinin is released in the form of tablets of 0,025g No.30 and as an injectable
form - ampoules 0.5% aqueous solution of 2 ml.

2.6. Production technology of substances of aklezin from the aerial part of
Aconitum leucostomum [8, 18, 37, 41, 42, 44, 59, 61]

The aerial part of the herb Aconitum leucostomum contains more than 10
alkaloids except lappaconitine: leuconine, sepaconitine, acetylsepaconitine, N-
deacetyllapaconitine, lappaconidine, acsin, acsinatine, leukonidine and others. The
purified sum of alkaloids (aklezin) containing mainly the aforementioned alkaloids
possesses high antiarrhythmic activity and is approved for use in medical practice as
antiarrhythmic drug.

Technical aklezin (sum of alkaloids) is prepared by the method of aqueous-
alcoholic extraction on the technological scheme of allapinin production from the
aerial part of Aconitum leucostomum (fig. 7). For the purification of technical
aklezin, it is dissolved in chloroform (28) and passed through a layer of aluminum
oxide with an activity of Brockmann’s V extent (29). The eluate is evaporated to
dryness (30) to obtain a substance with a yield 82-85% of the content in the raw
material.

The production technology of the substances of aklezin is retested on the pilot
plant of the PM of ICPS for the production of alkaloids with a method of aqueous-
alcoholic technology. Experimental-industrial production regulations, temporary
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pharmacopoeia articles on substance and dosage form of aklezin (film-coated tablets
0f 0,025.g No.10) were developed [41, 42, 44].
The method of producing the drug is protected by patent of the RUz [18§].
Indications for medical use of aklezin. In the department of pharmacology of
ICPS, pharmaco-toxicological studies of the drug were held and recommendations for
the use of aklezin were developed.

Aklezin renders antiarrhythmic effect against atrial and ventricular rhythm
disturbances of the heart. It shows local anesthetic, analgesic, anti-inflammatory and
sedative effect. When compared with existing antiarrhythmic agents, it was
determined that aklezin is the most highly effective treatment agent for patients with
chronic and life-threatening ventricular tachycardia. In patients with heart failure,
aklezin practically does not cause changes in myocardial contractile function, which
favourably distinguishes the drug from other antiarrhythmic agents.

2.7. Production technology of substances of aksaritmin from the rhizomes
with roots of the herb Aconitum septentrionale [24, 71, 78, 87, 88]

Like the aerial part of the Aconitum leucostomum, the rhizomes with roots of A.
septentrionale also contain more than 10 alkaloids except lappaconitine -
antronoyllicoctonine, N-desacetyllappaconitine, songorine, licoctonine, ranaconitine,
septenine, septentriadine, septedine, septerine, septefine, acoseptine and others. The
pharmacological studies have shown that the amount of purified alkaloids
(aksaritmin) possesses high anti-arrhythmic activity, and it is allowed for extensive
clinical trials by Chief Department for Quality Control of Drugs and Medical
Technique under the Ministry of Health of Uzbekistan

Technical aksaritmin is obtained on the technological scheme of production of
allapinin from the rhizomes with roots of A. septentrionale (fig. 7). For the
purification of the sum of alkaloids (technical aksaritmin), it is dissolved in
chloroform (28) and passed through a layer of aluminium with V-degree of
Brockmann activity (29). The eluate is evaporated to dryness (30) to obtain
aksaritmin with a yield 2.8% by mass of air-dry raw material or 82-85% of the
content in the plant raw material.

The developed production technology of the drug is retested on the pilot plant of
the PM of ICPS AS RUz for the production of alkaloids by aqueous-alcohol
extraction method. The experimental-industrial regulations are compiled. Temporary
pharmacopoeia articles on substance, dosage form (film-coated tablets of 0.025.g
Nel0) were developed.

A sufficient amount of the drug for full ensuring of its clinical trials are
produced.

The method of producing the drug is protected by patent of the RUz [24].
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2.8. Production technology of substances of N-desacetyllappaconitine
hydrobromide (antiaritmin) from the production wastes of allapinin
[26, 76, 81-86]

As noted above, based on the PM of ICPS The structural formula of
AS RUz the technology of drug substance N- desacetyllappaconitine
allapinin with an antiarrhythmic action hydrobromide:

produced from the plants Aconitum
leucostomum and Aconitum septentrionale
was developed by us. The production volume
of the substance is constantly growing. In
2013, more than 400 kg of substance of
allapinin was produced. In the production of
the substance of this drug a mixture of
diterpenoid alkaloids (methanolic mother
liquor) containing a substantial amount (up to
50-80% by mass of air-dry waste) of alkaloid C30HaoN,O7 -HBr
N-desacetyllappaconitine as the hydrobromide M.m. 623

salt is formed as a waste.

We have developed a unique technology for producing the drug, which can
isolate antiaritmin from the waste in the native form, i.e. without destroying
hydrobromide salt of N-desacetyllappaconitine existing in the waste.

For the production of the substance of antiaritmin, dried wastes of production
of allapinin obtained after recrystallization of the technical allapinin are used as raw
materials. The dried waste (31) is dissolved in distilled water at a ratio 1: 3 (32) and
adjusted the pH solution to 6.5 (fig. 7).

It is found out that, at a strongly alkaline medium, a considerable amount of
admixtures of other alkaloids contained in the waste passes into chloroform extract,
and from a strongly acid medium, N-desacetyllappaconitine hydrobromide is
extracted with difficulties, which leads to lower yield of the final product.

Alkaloids from the aqueous solution are extracted with threefold chloroform
extraction (32). The chloroform extracts are filtered, evaporated to dryness (33),
processed with acetone (34), and a substance of antiaritmin corresponding to TPA
project requirements on the preparation is obtained.

The yield is 50% by mass of air-dry waste. A set of essential STD (TPA projects
and EIR on substance and dosage form) is developed. A sufficient number of
specimens and dosage form of the drug are produced. Normative and technical
documents are presented in Chief Department for Quality Control of Drugs and
Medical Technique under the Ministry of Health of Uzbekistan to obtain permission
for extensive clinical trials. The method of producing the drug is protected by patent
of the RUz [26].

Indications for medical use of antiaritmin. The research conducted at the
department of pharmacology and toxicology of ICPS AS of the RUz showed that the
alkaloid N-desacetyllappaconitine also has a high antiarrhythmic action. It is
experimentally proved that N-desacetyllappaconitine hydrobromide (antiaritmin) is
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not inferior to the drug allapinin on antiarrhythmic activity when it is injected into a
vein. At the same time, in contrast to allapinin N-desacetyllappaconitine
hydrobromide is less toxic, has a great therapeutic breadth and surpasses allapinin for
the rapid development of antiarrhythmic effect, not yielding to the last for the
duration of the pharmacological action. The antiarrhythmic activity of N-
desacetyllappaconitine has an effect against atrial and ventricular rhythm
disturbances of the heart caused by different mechanisms. The drug within the
therapeutic dose does not have noticeable negative inotropic effect, does not cause to
an arterial hypotension, and does not exert holinolytic and adrenolytic effects.

N-desacetyllappaconitine hydrobromide (antiaritmin) is available as 0.5%
injection solution in ampoules of 1 ml.

Section 3. Unified production technology of the bioreagents geliotrine,
bicuculine, d-B-hydrastine, aconitine, donaxine hydrochloride and imperialine

3.1. Production technology of substance of the bioreagent geliotrine from
the aerial part of Heliotropium dasyocarpum
[1, 11, 28, 33, 70]

70 kg of aerial parts of H. dasyocarpum The structural formula of
after grinding to a particle size of 5-20 mm, geliotrine:
300 liters of 80% ethanol solution
(hydromodulus 1 : 4,2) is poured and left to HO, H CH,00C
infuse for 8 hours. Then, 160 liters of extract HO__<
is poured out. 160 liters of 80% ethyl alcohol N H——OCH;
solution is poured for the second time.
Similarly the 3rd, 4th, 5th, and 6th extractions
are carried out. The obtained extracts are C16H27NOs
thickened in a vacuum evaporator till the M.m.233

residue 8.0-11.0% of the original volume.

As a result, 60 liter of condensed water extract is obtained. Further, it is
acidified in the reactor of 2.5 kg of sulfuric acid up to pH 1, and then to restore the N-
oxide forms of geliotrine 4 kg of zinc powder is added while stirring, the solution is
heated up to 70°C and the reaction mixture is held for 4 hours. Then the excess of
zinc is separated by filtration (fig. 8)

To remove unnecessary admixtures, the acidic solution of alkaloids is washed
twice with chloroform. The purified acidic solution (64 liters) is alkalized with 25%
ammonia solution up to pH 11 and alkaloids are extracted with chloroform in
portions of 10 liters, producing 4 extraction. The obtained chloro-form solution is
evaporated to dryness in a vacuum evaporating installation. As a result, 560 g sum of
alkaloids or 0.8% by mass of air-dry raw material is obtained. The yield of the
desired product is 70-72% of the content in the raw material.

The sum of alkaloids (560 g) is dissolved in 3 liters of acetone and allowed to
stand for 12 hours. The precipitated geliotrine is filtered, washed with acetone and
dried. The obtained technical geliotrine (490 g) is dissolved in 1.6 liters of acetone,
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and the solution is heated until complete dissolution of the alkaloid. Geliotrine is
crystallized on standing in the acetone solution for 8-10 hours at a room temperature.
The crystals of geliotrine are separated and washed with acetone (425 g). After
thickening the mother liquor, additional 45 g of geliotrine is obtained. The yield of
the final product is 470 g or 0.67% by mass of air-dry raw material.

The technology of production of geliotrine is retested on the pilot plant of ICPS,
experimental-industrial production regulations were developed, which were
introduced at the PM of ICPS in 1982. Issued by TC 6-09-50-238682, the production
volume of geliotrine meets the needs of medical institutions of the country for this
reagent and also is exported to France. The method of producing the bioreagent
geliotrine is protected by the copyright certificate [28].

Alkaloid geliotrine is used in the medical practice as a reagent to obtain an
experimental model of hepatitis and liver cirrhosis in laboratory animals, when
looking for effective ways to treat hepatitis and other severe liver diseases.

The water-vat extract

Acidification with sulfuric acid, addition of
zinc powder, heating for 4 hours, filtering

A

The acidic solution of alkaloids

Washing with chloroform, alkalinization up to pH 11,
extraction with chloroform, filtering, evaporating

The sum of alkaloids

Processing with acetone, separating the
precipitate of the technical geliotrin

The technical geliotrine

Recrystallization from acetone

\ 4

Geliotrine

Fig. 8. The flow chart of the production of substance of the bioreagent
geliotrine from the aerial part of Heliotropium dasyocarpum
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3.2. Production technology of substances of the bioreagents bicuculine and
d-B-hydrastine from the aerial part of Corydalis pseudoadunca [17, 35,
72]

The structural formulas:
d-Bicuculine d-B-hydrastine

C20H17NO6 M.m. 367 C21H21NO6 M.m. 383

The extract of alkaloids in the amount of 75 litres obtained from the five extractions
is thickened in a vacuum evaporator until a residue 8.0-11% of the original volume. 7.8
liters of extract is obtained. The aqueous residue of the extract is filtered through a glass
wool or decanted from the tarry substances, alkalized with 25% aqueous solution of
ammonia up to pH 8.0 — 9.5, and exhaustive extracted with chloroform (5 extractions by
4 1). From the chloroform extract, the alkaloids are extracted with 10% sulfuric acid
solution (5 extraction at 4 1). To remove the admixtures of non-alkaloid nature, the acidic
solution of alkaloids is washed twice with chloroform. The purified sulfuric acid solution
of alkaloids in the amount of 19 liters is alkalized with 25% ammonia solution up to pH
9-10. The alkaloids are precipitated on standing for 12 hours. The precipitate is filtered
and dried to constant weight at a temperature of 50-60°C. The dried sum of alkaloids in
the amount of 145 g is dissolved in 0.5 liter of chloroform and passed through a layer of
aluminium (with Brockmann’s V-degree) in the ratio 1:2. Chloroform is used as eluate.
The purified chloroform solution of alkaloids is evaporated. 105 g sum of alkaloids is
obtained, which is dissolved in 0.32 1 of methanol and kept overnight. The precipitate is
filtered off, washed with methanol and dried. As a result, 60 g of a technical mixture of
bicuculine and d-PB-hydrastine is obtained. The fractional recrystallization of the
technical product from the mixture of methanol-chloroform gives the pure bicuculine
and d-B-hydrastine. The yield of bicuculine that meets the requirements of technical
specifications for the product is 13.2 g or 77% of the content in the plant raw material.
The yield of d-B-hydrastine is 39.6 g or 75% of the content in the raw material (fig. 9).

The technology of production of bicuculine and d-B-hydrastine from the aerial
part of Corydalis pseudoadunca was retested on the PM of ICPS AS RUz. It
Experimental industrial regulations were compiled, which were introduced in 1992.
The volume of production of bicuculine and d-B-hydrastine meets the needs of
medical institutions of the country for these reagents, and also they are exported to
France.
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The water-vat extract

Alkalization with 25% aqueous
ammonia solution up to pH 9-10,
extraction with chloroform

A 4

The chloroform extract

Extraction of alkaloids with 10%
sulfuric acid solution

A 4

The sulfuric acid solution of alkaloids

Washing with chloroform,
alkalization with 25% aqueous
ammonia, separating the precipitate

A 4

The sum of alkaloids

Dissolution in chloroform and
chromatographic purification on
AI203, evaporation of the eluate

A 4

The purified sum of alkaloids

Processing with methanol,
separating the precipitate

A 4

A mix. of the technical bicuculine and d-B-hydrastine

The fractional recrystallization
from the mixture of methanol-
chloroform

A 4

Bicuculine and d-B-hydrastine

Fig. 9. The flow chart of the production of substances of the bioreagents
bicuculine and d-f-hydrastine from the aerial part of Corydalis pseudoadunca

The alkaloids bicuculine and d-B-hydrastine are applied as bioreagents -
antagonists of the g-aminobutyric acid in the biological, pharmacological and
toxicological studies. Bicuculine is issued by TC 6-09-50-2473-86.

The method of producing the bioreagent bicuculine is protected by patent of the
RUz [17].
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3.3. Production technology of substance of the bioreagent aconitine from
the tubers of Aconitum zoongoricum [5, 12, 31, 34, 56]

50 kg of grinded to a particle size

of 3-10 mm the tubers of Aconitum The structural formula of aconitine:
zoongoricum 1s extracted with 80%
ethanol solution. 150 liters of 80%
alcohol is poured to the raw material
and left to infuse for 12 hours. Then,
80 liters of alcoholic extract of aconitine
is poured out. For the second time, 80
liters of extractant is poured. Simi-
larly 6 more extractions are carried
out. The obtained extracts are combi- H,CO OCH,
ned and thickened in a vacuum evapo-
rator until a residue 7-10% of the
original volume. 64 liters of water-vat
residue of the extract is obtained.

The water-vat residue of the extract after filtration is alkalized with saturated
solution of soda up to pH 8-9 and the alkaloids are fourfold extracted with 15 liters of
chloroform. The chloroform extract of alkaloids is processed with 3 liters of 5%
sulfuric acid solution, after the separation phase, the sulfuric acid extract of alkaloids
is separated. Similarly, 5 more extractions with portions of 2 liters of 5% sulfuric acid
solution are carried. To remove undesirable admixtures, the acidic solution of
alkaloids is washed twice with 5 liters of chloroform.

13 liters of the washed acid solution of alkaloids is alkalized up to pH 8-9 with
saturated solution of sodium carbonate, and alkaloids are extracted with 15 liters of
chloroform. Analogously, another 4 extractions are carried with 10 liters of
chloroform. The combined chloroform extract is evaporated under vacuum, which
provides 300 g sum of alkaloids. Then the sum of alkaloids is processed with 570 ml
of ethanol and allowed to stand for 12 hours. The precipitate is filtered off and dried.
As aresult, 100 g of technical aconitine is obtained.

The technical aconitine (100 g) is dissolved in 100 ml of chloroform and
passed through an aluminium oxide column with the activity V of Brockmann in the
ratio of the technical aconitine: the aluminium oxide 1-30:40, aconitine is eluted with
chloroform. The purified chloroform eluate is evaporated at a temperature not
exceeding 50°C. The dry residue is processed with 100 ml of acetone and allowed to
stand for 12 hours. The precipitate is separated and dried. The yield of aconitine is 56
g or 55% of the content in the raw material (fig. 10).

The technology of production of the bioreagent aconitine is retested on the
semi-factory installation of ICPS. Experimental-industrial regulations were
developed and introduced on the PM of ICPS AS of the RUz in 1985. The production
volume of the bioreagent aconitine issued by TC-6-09-50-2462-85 fully meets the
needs of the medical and research institutions of the country. It is also exported to
France.

C34sHy7NOy
M.Mm. 645
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The water-vat extract

Alkalinization with a saturated
solution of soda up to pH 8-9,
extraction with chloroform

v

The chloroform extract

Extraction of the alkaloids with
5% sulfuric acid solution

A

The sulfuric acid solution of alkaloids

Washing with chloroform,
alkalinization with a saturated
solution of soda up to pH 8-9,
extraction with chloroform,
evaporation

\ 4
The sum of alkaloids

Processing with an alcohol,
separating the precipitate, drying

v
The technical aconitine

Chromatographic purification of
the chloroform solution on
aluminum oxide, evaporation,
processing with acetone

A

Aconitine

Fig.10. The flow chart of the production of substance of the bioreagent
aconitine from the tubers of Aconitum zoongoricum

Indications for use. The bioreagent aconitine is used in medical practice and
in experimental biology to create models of pathology of cardiac activity and
molecular processes underlying the generation of the initial pulse, and in finding and
establishing effective anti-arrhythmic drugs.

The method of producing the bioreagent aconitine is protected by the copyright
certificate [31] and patent of the RUz [12].
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3.4. Production technology of the bioreagent donaxine hydrochloride from
the leaves of Arundo donax [20]

2 kg of raw materials grinded to a particle
size of 10-20 mm is extracted six times by The structural formula of
infusion method with 80% ethanol solution. For donaxine hydrochloride:
the first extraction, 6 liters of extractant is poured
and infused for 10 hours, then 3 liters of extract

is poured out. Then 3 liters of extractant is CH N’CH3
poured for the second time. After that the 3rd— 2 ‘CH3
6th extractions of alkaloids are carried by

infusing for 8, 8, 6 and 6 hours, respectively. The II\I ‘HCl

extracts are combined and thickened under H
vacuum at 50-60°C till a water residue 10% of
the original volume of the extract (1.8 I) (fig. 11).

The residue is filtered, alkalized with 7% Ci1HisN, - HC1
caustic soda up to pH 11-12, alkaloids are M.M. 174
extracted 4 times with 1 liter of chloroform.

From the chloroform extract, alkaloids are extracted 4 times with 0.5 liter of
5% sulfuric acid solution.

The sulphuric acid solution of alkaloids is washed 2 times with 0.5 liter of
chloroform and alkalized with 7% caustic soda solution up to pH 11-12. Alkaloids
are extracted 3 times with 1 liter of chloroform, and after evaporating, 10 g of the dry
residue of the sum of alkaloids is obtained.

The sum of alkaloids (10g) is processed with 20 ml of ethyl alcohol to
precipitate donaxine, the precipitate of alkaloid (5.2 g) is separated by filtration. In
order to obtain donaxine hydrochloride, the precipitate (5.2 g) in an alcohol medium
is processed with saturated ethanolic hydrochloric acid up to pH 3-4. The precipitated
hydrochloride salt of donaxine is separated, washed with ethanol and recrystallized
from alcohol. The yield is 2.1 g or 75% of the content in the raw material.

The production technology of donaxine hydrochloride is retested on the PP of
ICPS, the laboratory regulations for producing the drug were developed. The projects
of pharmacopoeia articles on plant raw material, substance and dosage form were
prepared.

In the experiments conducted in the laboratory of pharmacology and
toxicology of ICPS, it was found out that donaxine hydrochloride is an effective and
low-toxic uterine stimulant. The experiments showed that it is more active than
pachycarpine in absolute doses, brevinolmin - on pharmacological latitude and
ergotamine - on action like oxytocin.

Three modified derivatives of donaxine (donaxine hydrochloride, N-oxide
donaxine, donaxine methiodide) were included in the catalogue of the French
company "Latoxan" as bioreagents for biomedical testing.

The method of producing the drug donaxine hydrochloride is protected by
patent of the RUz [20].
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The water-vat extract

A

A

Alkalization with 7% caustic soda
solution up to pH 11-12, extraction
with chloroform

The chloroform extract of alkaloids

A

y

Extraction of the alkaloids with 5%
sulfuric acid solution

The sulfuric acid extract of alkaloids

A

y

Washing with chloroform,
alkalinization with 7% caustic soda
solution up to pH 11-12, extraction
with chloroform. evavoration

The sum of alkaloids

Processing with ethanol, separating
the precipitate, obtaining the
hydrochloride salt of donaxine

A 4

The technical donaxine hydrochloride

Recrystallization from ethyl alcohol

A

Donaxine hydrochloride

Fig.11. The flow chart of the production of substance of donaxine
hydrochloride from the leaves of Arundo donax

3.5.

Production technology of substance of the bioreagent imperialine from

the aerial part of Petillum eduardii [16]

2 kg of raw materials grinded to a particle
size of 5-15 mm is extracted six times by infu-
sion method with 80% ethanol solution. For
the first extraction, 7.4 liters of extractant is
poured and infused for 8 hours, then 3.1 liters
of extract poured out. 3.1 liters of extractant is
poured again for the second time. After that,
the 3rd—6th extractions of alkaloids are carried
by infusing for 6, 6, 4 and 4 hours,
respectively. The extracts are combined and
thickened till a water residue 10% of the
original volume of the extract (1.9 I).

The structural formula of
imperialine:

Cy7H43NO3
M.M. 429.64
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The water-vat extract

Alkalinization with 25% ammonia
solution up to pH 9-10, extraction
with chloroform

A 4

The chloroform extract of alkaloids

Extraction of alkaloids with 5%
sulfuric acid solution

A 4

The sulfuric acid extract of alkaloids

Washing with chloroform,
alkalinization with aqueous
ammonia up to pH 9-10, extraction
with chloroform, evaporation

A 4

The sum of alkaloids

Processing with acetone,
separating the technical
imperialine

A 4

The technical imperialine

Chromatographic purification on
silica gel column

A 4

Imperialine

Fig.12. The flow chart of the production of substance of the bioreagent
imperialine from the aerial part of Petillum eduardii

The water residue of the extract is alkalized with aqueous ammonia up to pH 9-
10, and alkaloids are extracted 5 times with 1 liter of chloroform. From the
chloroform extract, alkaloids are extracted 5 times with 0.2 liter of 5% sulfuric acid
solution (fig. 12)

The acid extractions are combined and washed 2 times with 0.5 liter of
chloroform. Then, the sulphuric acid solution of alkaloids is alkalized with aqueous
ammonia up to pH 9-10, extracted 4 times with 1 liter of chloroform and evaporated
to dryness. The technical imperialine is isolated from the dry residue by processing
with acetone. Then, it is dissolved in chloroform and loaded into a column of silica
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gel of "KSK" brand. Imperialine is eluted with a solvent mixture of chloroform -
alcohol - 25% ammonia (100:40:10), evaporated to dryness and recrystallized from a
chloroform-methanol mixture. As a result, 3.0 g of pure imperialine is obtained. The
yield is 65% of the content in the raw material.

The production technology of substance of the bioreagent imperialine is retested
on the PM of ICPS. The bioreagent imperialine is included in the catalogue of the
French company "Latoxan".

It is used in medical practice as a bioreagent - M-2 cholineblocker. On M-4
receptors it has blocking effect in 20 times, and on M-3 receptors it is 300 times
weaker than M-2 subtype. In terms of activity, imperialine surpasses the well-known
M-2 blockers - metokramin and AG-DH 11 b.

The method of producing the bioreagent imperialine is protected by patent of the
RUz [16].

Section 4. Unified production technology of alkaloids by extraction of plant
raw materials with water, weak solutions of mineral or organic acids with
subsequent ultrafiltration [9, 22, 25, 27]

From the literature, it is known that the vast majority of alkaloids in plant raw
materials are in the form of salts of organic acids, which are readily soluble in water
or in weak solutions of organic or mineral acids. Currently, there are a number of
substance productions of alkaloids with a method of extraction of plant raw materials
with weak solutions of various mineral or organic acids, followed by liquid-liquid
extraction of alkaloids from the alkalized aqueous acidic extract. A significant
drawback of this is the formation of fairly stable emulsions in the step of liquid-liquid
extraction. To prevent the emulsification of the two immiscible liquids, several
methods were proposed. For example, for the production of ephedrine and anabasine
on Shymkent CFP and galantamine on Tashkent CFP several installations were
mounted to prevent the formation of emulsion in the step of liquid-liquid extraction:

a) column with rings Rashega;

b) liquid-liquid extractors of mixer-settlers type;

c) extraction columns with different types of baffles, plates, reducing the
formation of emulsion.

In the process of production of a number of alkaloids by liquid-liquid extraction,
using the aforesaid constructions does not completely solve the problem of
preventing the formation of emulsion. Even a partial formation of emulsion results in
a significant loss of the main product. For this reason, at the Shymkent and Tashkent
CFP, a yield of final product does not exceed 60-65% of its content in the plant raw
materials.

Our studies showed that the formation of emulsion with liquid-liquid extraction
of alkaloids with organic solvents arises because of the presence in the extract co-
extractable surface-active agents (surfactants) of plant origin (proteins, pectins,
polysaccharides, lipids, etc.), complicating the process of the separation phase. To
release the extract from the high-molecular surfactants, we used the ultrafiltration
method that allows sharing the extractive substances by molecular weight.

125



We conducted studies on the applicability of certain types of membranes (pore
size — 10 kDa, 50 kDa, 100 kDa, 150 kDa) to remove specified high-molecular
surfactants from the crude extract of alkaloids. The experiments showed that
depending on the size of holes of membranes it is possible to reach the various purity
of extract. The most successful were the experiments with the membrane M5 (10
kDa), the use of which managed to completely get rid of formation of emulsion and
purified the extract of alkaloids from surfactants.

As a result, the basic production technology of alkaloids with various strength of
basicity was developed by extraction of plant raw materials with water or with weak
solutions of mineral or organic acids, followed by ultrafiltration and isolation of the
desired product by liquid-liquid technology. The developed technology includes the
following stages of production (fig. 13):

1. Extraction of plant raw materials with water or weak solutions of mineral or
organic acids.

2. Removal of high-molecular compounds with surfactant properties from the
plant extract by ultrafiltration.

3. Alkalinization of the purified extract and subsequent liquid-liquid extraction
of the main product.

4. Obtaining the technical product and its purification with methods in
accordance with the strength of basicity and other physico-chemical properties of the
isolating alkaloid.

A preliminary study in the dynamic conditions of the extraction process of
alkaloid containing raw materials (Aconitum leucostomum, Fumaria vaillantii,
Ungernia Sewertzovii, Ungernia Victoris, Aconitum zoongoricum and others) with
weak acid solutions (mainly 0.5 — 1.0% solutions of sulfuric, hydrochloric or acetic
acid) showed that the main factors affecting the process are: x; — the rate of passage
of the extract through raw materials: x, — the degree of grinding the raw materials; x;
— the duration of the extraction; x; — the acid concentration in the extractant; xs; — the
relation of the layer height of raw materials in the extractor to its diameter (//d).

To determine the influence of these factors on the process of extraction of
alkaloids (from Aconitum, Ungernia, etc.) and to identify the optimal conditions for
its conducting, optimization of the process using mathematical planning of
experiments method was carried out. As a parameter of optimization (y) a yield of the
amounts of alkaloids was chosen. In all cases, for carrying out the process of
optimization, we used 1/4 replicas from the full factorial experiment of type y =2
with the following generating ratios:

X4 =X1 " X2 " X3, X5=X1" Xs.

Basically, we chose the following factor levels and intervals of their variation:

(x;— 450 l/hr - m? £ 200; x, — 15 mm=* 10; x3 —4hr +2; x4 — 1,5% £ 1; x5 — 3 + 1).

After conducting the experiment of type y =27 we obtained mathematical
model of the process and found out that the main influencing factors on the extraction
process are the rate of passage of the extract through raw materials and the extraction
time.

126



The plant raw material

Extraction with water or weak
solutions of organic or mineral
acids

A 4

The aqueous or aqueous-acidic extract

Prefiltration, ultrafiltration,
removing substances with
molecular mass 10000 and higher

A 4

The purified extract

Alkalinization up to pH 9-10,
extraction with chloroform,
evaporation

A 4

The sum of alkaloids

Purification by known methods

A 4

The final product

Fig. 13. The flow chart of the production of alkaloids using the method of
acidic aqueous extraction - ultrafiltration

The ultrafiltrational purification of the obtained extracts using a membrane M5
(10 kDa) makes it possible to purify from substances forming emulsion without loss
of the primary product.

Thereby, the key step of the production of alkaloids by extraction of plant raw
materials with water, weak solutions of mineral or organic acids with subsequent
ultrafiltration is the extraction of plant raw materials with water or with weak
solutions of mineral or organic acids, prefiltering from suspended particles of raw
materials, removing high-molecular surfactants with a molecular mass 10,000 Da and
higher by ultrafiltration method, alkalinization of the purified extract up to pH 9-12,
the extraction of the amounts of alkaloids with chloroform, evaporating the
chloroform extract, obtaining the amounts of alkaloids, and purification of the final
product.

For the introduction of the developed technology of production of alkaloids by
extraction of plant raw materials with water, weak solutions of mineral or organic
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acids with subsequent ultrafiltration on the base of the PM of ICPS, a semiindustrial
plant was established. Under this technology stable semiindustrial samples of
substances of such medical products, like allapinin, aklezin, aksaritmin, licorine
hydrochloride, galantamine hydrobromide and bioreagent aconitine were obtained
with a yield of 80-85% of the content in the plant raw materials.

The methods of production of the medicines allapinin [22], aklezin [21],
aksaritmin [25] and aconitine [27] on the abovementioned technology are patented in
the State Patent Office of the RUz.

CONCLUSION

1. For the first time, for use in heterophase technological processes, we defined
the basicity strength (pH,,) of 11 alkaloids: protopine, licorine, galantamine,
lappaconitine, N-desacetyllappaconitine, geliotrine, bicuculine, d-B-hydrastine,
aconitine, donaxine, imperialine and found out that 2 alkaloids - bicuculine and d-§-
hydrastine are weakly basic; 7 alkaloids - lappaconitine, N- desacetyllappaconitine,
galantamine, aconitine, protopine, donaxine, imperialine are the alkaloids of the
medium basicity strength; 2 alkaloids - geliotrine and licorine are strong basic.

2. For the first time it was established that the vast majority of the studied
alkaloids in the form of salts, regardless of the strength of basicity, are readily soluble
in alcohol-water system with a maximum dissolution at 55% by volume. It was
experimentally determined that for the selective extraction of alkaloids from plant
raw materials, use of ethyl alcohol with the strength of 75-85% by volume is
rationale.

3. Industrial production technology of substances of the medicines and
bioreagents - protopine hydrochloride, licorine hydrochloride, galantamine
hydrobromide, allapinin, aklezin, aksaritmin, antiaritmin, geliotrine, bicuculine, d-p3-
hydrastine, aconitine, donaxine and imperialine was developed by using as extractant
75-85% ethanol solutions.

4. Economically profitable and ecologically safe production technology of
substance of allapinin from the rhizomes with roots of Aconitum septentrionale and
Aconitum leucostomum was developed, which eliminates using toxic substances,
such as sulfuric acid, methanol and chloroform from technological cycles.

5. Production technology of substance of the new drug antiaritmin, which
possesses an antiarrhytmic action, from waste of industrial production of substance of

allapinin developed.

6. For the created medicinal preparations and bioreagents an appropriate
regulatory and technical documentation - experimental industrial or industrial
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regulations, pharmacopoeia articles on plant raw materials, substances and ready
dosage forms, technical specifications for bioreagents were developed.

7. Technology of alkaloids with a method of aqueous-alcoholic extraction from
plant raw materials was introduced into production on the PM of ICPS AS RUz and
the serial production of substances of 5 drugs (protopine hydrochloride, licorine
hydrochloride, galantamine hydrobromide, allapinin, aklezin,) and 6 bioreagents
(geliotrine, bicuculine, d-B-hydrastine, aconitine, donaxine and imperialine) is
organized. The volume of production of the above preparations and bioreagents fully
meets the needs of our country and allows export them abroad (Russia, France).

8. On the technological line created on the base of PM of ICPS for the
production of alkaloids, a sufficient amount of substances of the preparations
aksaritmin and antiaritmin is produced for the pharmacological, toxicological and
clinical trials and for the development of dosage forms of the drugs.

9. Technology for the production of alkaloids from plant raw materials with the
method of extraction of plant raw materials with water, weak solutions of mineral or
organic acids with subsequent ultrafiltration was developed. The technology is tested
in the production of substances of allapinin, galantamine gidrobomida, licorine
hydrochloride and bioreagent aconitine. It was established that it is possible to
remove high molecular surfactants with a molecular mass of over 10,000 (proteins,
pectin, polysaccharides, lipids, and others) by ultrafiltration, and thereby prevent the
formation of emulsions and increase the yield of desired products. Stable examples of
the above drugs were obtained.
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