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KUPHI
Mag3yHuHr poJs3apOauru: JlaBojam Ba  OJOUMHU  OJMII  YYYyH
KyJUIAaHWUJIAAUraH Ipenapariap opaculia YCUMIIMK aJanTOreHJIApU MYXHUM YPUH
Srainaiau. Y3uHUHAT HOS6 XyCycHATNapH Ty(ailli, JaBONall TAhCHPH KEHTIIAIH,
caiOuil TabcUpiapu KaMJIUTH Ba KYJUlall MyMKUH OYyiaMaraH XoJjaTjiapu Kam,
aJlanTOreH TabCcUpJapra sra OyjiraH gopuiap OMp KaTop KacaJUTMKIAPHU JaBOJIAlll
Ba OJIJIMHM OJIUIN YIYH KyJUTaHUO KeJmHMOoKa [1-4].

Veummik  sctporeHnapu  (AoIMTH  KMXATHIAH — CHHTETHK  JIOpH
BOCHUTAJIapUJIaH KOJMIIMAAU, OMPOK yJIapHUHT 3axapiid TabCUpPU HUCOATaH KaM,
HUILIOH-OpraHjapra €Hruja TabCUp KypcaTaad, aJuIeprus  Ky3FaTMauau,
TEpPATOTCHJINK U KYMYJISITUBJIMK XyCYyCUSITUTA 3ra OyIManu.

Juccepranus MaB3ycH Oyn4Ya XaJKapo TAAKUKOTJIAPHU KYypu0 YHKHIIL

['epmanusauHar MapOypr (QU3HOJOTHMK KHUME HWHCTUTYTH, XHUTOWHUHT
Cunba3sH ¢u3nka Ba KUME TexHUKAa MHCTUTYTH, Poccusuunr Cankt-lleTepOypr
JlaBiaT MeAulUHAa yHuBepcutTeTH, llIBeMnapusstHUHr 300J0THST HWHCTUTYTH,
[lonpmianuar  BapmaBa  yHHMBepcUTeTHM KaOW  WHPUK  WUIMUNA  TaAKUKOT
MAapKas3JapuHUHT  KAaTop  Hawpiapuga  SHIM ~ SKAUCTEPUOJ  CAKJIOBYH
VCUMITUKIap/IaH dKJIAUCTEPOU]T MOJJACUHU  aXpatud onwuil, (HapMOKOJIOTHK
TabCUPJIAPU Ba HKIUCTEPOUIIAP MEXAHU3MH KYpcaTuO YTUIITaH.

MyaMMOHMHI YpraHwiratjuk aapaxacu. Mnk 6op TYyKumMa TOpMOHH O-
SK3UJIOHHU TyT unak Kyptuaan 1954 iun byrenanar Ba Kapicon TomoHuman
AKPATHO OIMHraH. YCHMIHK 00beKTIapuara sKkaucTeporiap 1966 inna Snon
omumu K. Hakanmmcu Tomonmman kamd KwiuHrad. JyHEHWHT  YHIIa0
JabopaTopusyiapy  OJMMJapu  TOMOHUZAH gespiau 90 owunara MaHCyO
yecumukiaapaa Kymiad HSKIUCTEpOouyIap MaBXyniaurd aHukianrad.P.JladonrT,
K.Puuapn (®panuus), XK.Koomman (I'epmanus), P.J[.Barcon, M.XK.Tomcon
(AKIII) xaOu onuHIap KaTTa Xyucca KyIiraaiap.

V36exucronna SKAUCTEPOUJIAPHA  YPTaHUII V3P DA  axagemuru
C.JO.IOHycoB HOMMIarn YCHMIMKIAD MOJIANapu KMMECH HMHCTUTYTHA

npodeccop H.K. AGybakupoB TomoHuman Oonuranrad. J{ynéna OupuHYM Mapra
3



AKIMCTEPOUJIIAP ACOCHAA AJAlTOreH XYCYCHSTra 3ra 3KJUCTEH JIOpH BOCUTACH
ApaTWiIraH Ba MEJUIIMHA aMaluéTura TagOMK KWIMHTaH. OKIUCTEHHUHT
dbusunonoruk Tabcupu A.I'.KypmykoB Ba B.H. CupoB ToOMOHM1aH YpraHujras.

TankukoT MakKcaaMm O>KIUCTEPOUAJAp acocuaa JOpH CyOCTaHIUSICHHU
UIUT1a0 YMKAPUII TEXHOJIOTHSICUHU SPaTHUILIaH HOOparT.

TaakukoT o6bekTH mHdoodaxm yecumiark Silene brahuicxuco6manany.

TankukoT npeamMeT — GUTOIKAUCTEPOUIAP.

Taakukor ycyuaapu. Mmmu Oaxapumiga KaTTHK-CYIOK —TH3MMIIapiaa
TEXHOJOTHK 3KCTpakuusiap, pusuk-kuMéBuil (Yb-ciekTpockonus) Ba aHAJIUTUK
(romka KaBaTiM XpomaTtorpadus, CneKTpopOoTOMETPUK, (POTOKOIOPUMETPHUK,
FOCCX) ycynnap KyuTaHuIIu.

Juccepraumsi TAAKUKOTHHMHI MJIMMH SIHTWINIH KYWHIarwiapaaH
ubopar:

—Silene brahuica ep ycTkM KUCMHHUHT 3KIUCTEPOUIIAPHHUHT SKCTPAKITHSI
JKapaéHiapu YpraHwiad. OKAUCTEPOUJIAPHA QXPATUIL YYyH TaHJIOBYAH
akcTpareHT 0y 90 % J1 STUJT CIUPTHU SKAHJIUTH aHUKJIAHTaH.

—Marematuk pexanalTupyil yCylad OpKald, XOM-alll€ TapKUOWIaH Kepakiiu
MaxcyioTiapHu 98% rada axxpartu0 OJIMIIHK TABMUHIJIOBYM SKCTPAKIUSHUHT ONTUMAT
PEKUMIIAPU aHUKJIAH]TH.

-Mnk ©Oop Silene brahuica wuar ep ycrkm Kucmuman cenaeOeH TOpH

BOCUTAaCUHHHT CY6CT3HLI$II/ICI/IHI/I OJIUII TEXHOJIOTHACH HILIA0 YUKHJIOH.



INTRODUCTION

Value of the subject. Among the preparations used in preventive and curative
purposes, a special place occupy herbal adaptogens.Due to its unique properties,
the breadth of therapeutic intervention, a minimum of side effects and
contraindications of preparations with adaptogenic action, have been used in the
treatment and prevention of a number of diseases[1-4].

Plant estrogens in activity not inferior to synthetic drugs, however, are less
toxic, more gently act on target organs, do not cause allergies, does not have
teratogenic and cumulative.

A review of international research on the subject of the dissertation.

In the publications of a number of major research centers such as the Institute
of Physiological Chemistry, University of Marburg in Germany, Xinjiang
Technical Institute of Physics and Chemistry ofChina, St. Petersburg State Medical
University of Russia, Institute of Zoology of Switzerland, the University of
Warsaw in Poland, and others,noted the allocation of ecdysteroidsfrom the new
ecdysteroid-containing plants, the study of the pharmacological actions and
mechanism of ecdysteroids.

The degree of research of the problem. The first molting hormone a-
ecdysone was isolated from pupae of silkworm in 1954 Butenandt and Carlson.
Japanese scientist K. Nakanishi were discovered ecdysteroidsin plant facilities in
1966. Scientists dozens of laboratories in the world found a significant number of
ecdysteroids in many plant species belonging to nearly 90 families. A great
contribution made by such prominent scientists P. Lafont and J. Richard (France),
J.Koolman (Germany), R.D.Vatson, M.J.Tomson (USA).

In  Uzbekistan, chemical research of ecdysteroidsstarted by Professor
N.K.Abubakirov at the Institute of Plant Chemistry named by Acad.
S.Y.YunusovAS RUz.

For the first time in the world on the basis of ecdysteroids was created and
introduced into medical practice preparation with adaptogenic action

Ecdysten.Pharmacological action of Ecdysten studied by A.G.Kurmukov and
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V.N.Syrov.

ThePurposeofthework is to develop a preparation substance manufacturing
technology based ecdysteroid.

The object of the researchare medicinal plants: Silene brahuic.

Subject of research - phytoecdysteroids.

Researchmethods. In the work used technologicalextraction in the systems of
solid-liquid,physico-chemical (UV spectroscopy) and analytical (thin layer
chromatography, spectrophotometry, photocolorimetric, HPLC) methods.

Scientific novelty of the research is as follows:

— The processes of ecdysteroids extraction from the aerial parts of silenebrahuic. It
was found that selective extractants are 90% ethanol for extraction of ecdysteroids.

—From mathematical experiment planning method, were identified optimal
extraction modes to ensure the extraction of target products to 98% of the content in the
feed.

—First developed thetechnology of the drug substance seleben from an elevated
part of Silene brahuica.



BBEJIEHUE

AKTYaJIbHOCTh  JHMCCePTAIMOHHOM  pabdorbl. Cpeau  mpenaparos,
IPUMEHSEMBIX B TPOPHUIAKTUUECKUX U JIEUEOHBIX LETSAX, 0C000€ MECTO 3aHUMAIOT
pacTUTENbHBIE aallTOreHbl. biarogaps CBOMM yHUKAaJIbHBIM CBOMCTBaM, IIUPOTE
TEpaneBTUYECKOrO0  BO3ACHCTBUSA, MHUHMMYMY  [OOOYHBIX  SIBJCHUH U
IIPOTHUBOIIOKA3aHUN JIEKAPCTBEHHBIE IMpenaparbl, 00JaJalolue aJanTOreHHbIM
JeiicTBHEM, HAILIM NPUMEHEHHE B JICYCHHUH U NPOPUIAKTHKE ILEIoro psjaa
3a0osieBanuii [1-4].

PacturenbHble 3CTPOreHbl MO AKTUBHOCTHM HE YCTYNAKOT CHUHTETUYECKHM
npernapaTaMm, OJHAKO MEHEe TOKCHYHBI, 0ojiee MSTKO JIEHCTBYIOT Ha OpraHbl-
MUIIEHU, HE BbI3BIBAIOT AJUIEPrUi0, HE O00JaJal0T TEPATOTCHHOCTHIO U
KYMYJISITUBHOCTBIO.

Hacrosimass pabGota BbINONIHEHa B COOTBETCTBUMM ¢ [locTaHOBIeHHEM
Kabunera Munuctpos Pecniyonuku Y36ekucran Ne283 ot 14 aBrycra 1996 r. «O
Mepax [0 TOCYAApCTBEHHOW TMOJAEPKKH  Ppa3BUTUS  MEIULMHCKOW U
(dbapmaneBTHUYECKON TPOMBIIIUIEHHOCTH B PecriyOnuke Y30ekucran» u [lpe3unenta
Pecniyomuku Y30ekuctan Nell[1-731 ot 19 wmosiO6ps 2007 1. «O mporpamme
MOJICpHU3AIMU TPEANpUITHI  (papMalleBTUUECKOM OTpaciu, TEXHUYECKOM U
TEXHOJIOTHYECKOM TepeocHaniennu 10 2011 rogay.

CooTrBercTBHE HCCIEI0BAHUS IPHOPUTETHBIM HANPABJICHUSIM Pa3BUTHS
HAyKH U TexHosoruil Pecnyosuku Y30ekncran. Hactosimas paboTa BeINOJHEHA
B COOTBETCTBUU C TMPUOPUTETHBIMU HAIMPABICHUSIMH pa3BUTHUS HAyKU U
texHonmoruii PecnyOnmuku  V36ekucrtan [IIIM-11 «Pa3pabotka TexHOIOTHN
IIPOU3BOJICTBA HOBBIX JIEKAPCTBEHHBIX CPEJICTB HA OCHOBE MECTHOI'O MPUPOJTHOTO
Y CUHTETHYECKOTO CBHIPHS».

0030p MeKATYHAPOAHBIX HAYYHBIX UCCJIEIOBAHUH 10 TeMe JUCCePTALMH.

B nyOnukanusx psijia KpynHEHIIMX Hay4YHBIX IIEHTPOB, TakKuX Kak MHCTUTYT
dbusnonornyecko  xumuu ~ MapOyprckoro — yHuBepcutera [ 'epmaHum,
CUHBI3SHCKOTO TexHU4eckoro uHcTUTyTa ¢Gu3uku u xumun KHP, Canxr-

[leTepOyprckoro TrocyaapCTBEHHOTO MEIUIIMHCKOTO YyHUBepcutera Poccun,
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Nuctutyt 300s0rum llIBeninapun, Bapmasckit ynusepcurer llombmm u ap.
OTMEYEHO O BBIIEJIECHUU HKIUCTEPOUJIOB U3 HOBBIX IKIUCTEPOUICOEPKAIIMX
pacTeHui, U3y4CHUU (apMaKoJOTMYECKOTO  TEHCTBUS M MEXaHU3Ma
AKJIUCTEPOUJIOB.

B cBs13u ¢ 3THM, pa3paboTKa HOBBIX JIEKAPCTBEHHBIX IIPENApaTOB Ha OCHOBE
pacCTUTENBHOTO  CBIPbS, A TaKKE YCOBEPIICHCTBOBAHUE  CYLICCTBYIOLIUX
TEXHOJIOTMA HAaXOJIUTCS B IOJE BHUMAHUS BEAYLIMX HAy4YHO-HCCIIEA0BATEIBCKUX
neHtpoB. B uactHoctH, ydyeHbiMu WHcTHTyTa Ouosorum PecnyOnuku Komu
VYpanbckoro otaeneHus AkaaeMuu Hayk Poccum Ha OCHOBE 3KIHCTEPOUAOB JJIA
npoPMIIaKTUKA ~ WIIEMUH  BHeApeHa  OWOJOTMYECKM  aKTUBHAas  J0OaBKa
«Kapaucren».  Amepukanckod — kommanueit — «ThermoLife»  paspaborana
OMOJIOrMYECKH aKTUBHAS J00aBKa amarToreHHoro aeicraust E-BOL.

CreneHb M3y4eHHOCTH NpoOJieMbl. BriepBple TOPMOH JMHBKHA OL-3KIU30H
nzonupoBad B 1954 r. BbyreHanarom u KapiacoHOM W3 KyKOJOK TYTOBOI'O
menkonpsia. SAnonckuMm yueHelM K. Hakanucu skamcreponipl B 00BEKTax
pPacTUTEIHLHOTO MPOUCXOKICHUS OBUIH OTKPHITHI B 1966 romy. YUeHbIMH 1€CATKOB
naboparopuid  Mupa  HAWJIEHO  3HAUYUTEIBHOE  YHCIO  JKAMCTEPOUJIOB,
OOHapyKEHHbIX B MHOTOUYHMCIIEHHBIX BUAAX PACTCHWM, MPUHAIJICKAIINUX MOYTH K
90 cemeiictBaMm. bonbmioil Bkiiag BHecan Takue kpynHble yuenoie P.Jladont, XK.
Puuapn (Opanmus), XK. Koonman (I'epmanus), P.J{.Barcon, M.JK. Tomcon (CILA).

B V306ekucrane XuMmHuUecKHE HCCIEAOBAHUSA OJKAMCTEPOUJOB HAYAThHI
npodeccopom H.K. AGyOGakupoBsiM B IHCTUTYTE XMMHUU PACTUTEILHBIX BEIECTB
uM. akan. C.1O. FOnycora AH PY3 (MXPB AH PV3). Bnepsbie B Mupe Ha OCHOBE
DKJIUCTEPOUJIOB CO3JaH M BHEJIPEH B MEIULMHCKYIO MPAaKTUKYy Ipenapar
aJanTOreHHOro JAEUCTBUSL AKIUCTEH. DapMaKoIOrH4ecKoe ACUCTBUE IKIUCTEHA
nzydyeHo A.I'. KypmykossiM 1 B.H. CeipoBbiM

Leabo uccaenoBaHusi sBIseTCS pa3pabOTKa TEXHOJOTHS POU3BOACTBA
cyOcTaHLIMHU MTpenapara Ha OCHOBE IKIUCTEPOUIOB.

O0BbeKTOM HCCIeI0BaHUsl SBJISIOTCS JIGKAPCTBEHHBbIE pacTeHus: Silene



brahuic.

IIpeamert ucciienoBaHus - GUTOIKIUCTEPOUIBI.

Metoasl wucciaenopanus. Ilpu BbIMOIHEHWH pabOTHl  HCIOJIB30BAIHUCH
TEXHOJIOTMYECKHE SKCTPAaKIUs B CHUCTEMax TBEPJAOE TEIO0—KUIKOCTh, (PU3UKO-
xumudeckue  (Y®D-CeKTpocKonmuM) UM aHAIMTHYECKUWEe  (TOHKOCIHOMHAsA
xpomaTorpadus, crnekrpodoromMerpudeckuii, Gorokomopumerpuueckuii, BOXKX)
METO/IbI.

HayyHasi HOBH3HAa [MCCePTALMOHHOIO HCCJIeJI0BAHMA 3aKIIOYACTCS B
CIICTYIOILEM:

— MzydeHs! nporiecchl SKCTPAKINK SKIUCTEPOUIOB U3 HaJa3eMHOW dacTtu Silene
brahuica. VYcranopieHo, 4TO W30OMpaTENBHBIME AKcTpareHTamu sBITIOTCS  90%
STUJIOBBIM CIUPT JUIA U3BJICUCHHUS SKIUCTEPOUIOB.

—MeTonoM MaTeMaTW4ecKoro IUIAaHMPOBAHUS SKCHEPHUMEHTa  OIpeeIeHb
ONTUMAJIbHBIE PEKHUMBl 3KCTPAaKIMK, OOECHNEUMBAIOLINE W3BJICUCHUE IIEJIEBBIX
NPOIYKTOB 110 98% OT conepKaHus B ChIPBE.

—BrnepBbie pa3paboTaHpl TEXHOJIOTMM TOJNY4YeHUS] CyOCTaHIIMM TIperapara

cenebed u3 HaseMHoi yactu Silene brahuica.



I'JIABA |. OB30OP JIUTEPATYPbBI
1.1. KpaTkasi XapakTepuCcTHKA IKIUCTEPOU/I0B, PACIIPOCTPAHEHNE UX B
Npupo/e v PoJib B KU3HH KUBBIX OPraHU3MOB

OKIUCTEPOU bl  MPEACTaBISIOT COOO0M  JOBOJBHO  OOJBIIYIO  TPYIIITY
CTEPOUHBIX COCTUHEHHM, BCTPEYAIOUIUXCS B )KUBOTHOM M PAaCTUTEIBHOM MHUPE U
UTPAIOIIMX BaYKHYIO POJIb B PETYIMPOBAHUU KU3HEHHBIX MTPOLIECCOB.

TepMuH «IKIUCTEPOUIT» TMPOUCKXOTUT OT TPEUECKOTO CJIOBA «IKIUZHCH
(luHbKa) WU OOBEIUHSET B ceOe TPYIIY MOJUTHUIPOKCUIUPOBAHHBIX CTEPUHOB,
o0Jafaomux CTPYKTYpOH, MOJ00HOM TOPMOHY JIMHBKM U MeTamopdos3a y
YJIEHUCTOHOTHX [9-17].

B 1939 r. bekkepom u Ilnarre ObuIM BBIJIESIEHBI aKTUBHBIE SKCTPAKThl M3
TMYMHOK u Kykojok wmsicHoit myxu Calliphora crythrocaphola, conepxammx
TOPMOHBI JIMHBKY [ 18].

BnepBbie TOPMOH JTMHBKU O-3KAW30H HU30JUpoBaH B 1954 r. byrenanarom u

OH KapncoHoMm u3 KyKOJOK TYTOBOTO HICIKOMpsIa
Bombyx mori [19]. [To3gHee Oblia ompenencHa
MPUHAIEKHOCTh 3TOr0 BemecTtBa Co7Hy406

(1.1) x kmaccy CTepoMJIOB, YCTAHOBJICHA €ro

ctpykrypa [20-22]. Bcien 3a BBIICICHHEM OL-
9KIU30HA 13 KyKoyiok B. mori Kapiiconom [23], a
MO3JHEE U JAPYTMMH HccienoBarensamu [24, 25]

3 ObUI HWBOJUPOBAH AKIUCTEPOH  (B-DKIU30H)

Cy7H44O7  (1.2), oOmamaromuii  JTHHOYHOU
HO

H (1.2)

o) AKTUBHOCTEIO.

IDKIUCTEPOH — Oeloe C KPEeMOBaThIM OTTEHKOM KPHCTaUIMYSCKOE

COCIMHEHHUE, XOPOIIO0 PACTBOPUMOE B METHJIOBOM W 3THJIOBOM CIHUPTaxX, Majo

pacTBOpUMOE B BOjIE, NMPAKTUYECKH HEPACTBOPHMOE B XJopodopme. DKIUCTEPOH

YCTOMYMB B HEUTPAIBHOW Cpelle, HEYCTOMYMB B KHCIOM M ILIEJIIOYHBIX CpElax.

KuciioThel BBI3BIBAIOT y 3KAUCTEPOHA OTIIEIJIEHUE |4-TUAPOKCUIIBHON TPYMIbI €
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oOpa3oBaHMeM CMeCH HEHACHIMEHHBIX coeanHeHnit [26]. [lox Bo3meiicTBuEM
HIEJI0YEN MPOUCXOIUT €ro snuMepu3anus no C-5 ¢ nepexoaoM K Sa-uzomepy [27].

JlanpHeWmme uccneoBaHus BBISBUIN B OpraHU3MaxX Pa3UYHBIX HACEKOMBIX
¥ pakoOoOpa3HBIX PsIT COSTUHEHUH TIOJJOOHBIX O-3KIU30HY M SKIUCTEpoHy [28-31].

OOBIMHO 3KIUCTEPOMIBI TI0 YKCIY aTOMOB YIJIEPOJa B CTEPOMIHOM CKEJeTe
pazaessitoT Ha mects rpymt: C-19, C-21, C-24, C-27, C-28 u C-29 sknucrepoussl [32].

['opMOHBI ~ JMHBKH,  BBIACICHHBIE W3  JKUBOTHBIX  OPTaHU3MOB,
MPEUMYIIIECTBEHHO OTHOCSTCS K TPEThbe M YETBEPTOM IpyIIe COCAUHEHUM, B TO
BpeMs KaK B PaCTUTEIIbHOM ChIph€ BCTPEUYAIOTCS BCE IIECTh IPYIII SKIUCTEPOUIOB.

OKAUCTEPOUIbl B 00BEKTaX PACTUTEIHLHOTO MPOUCXOXKIEHUS OBLTA OTKPBITHI
B 1966 rony K. Hakanucu ¢ corpyanukamu [33].

[Toutn onHOBpeMeHHO aBcTpanuiickue xumMuku ['omsOpaiiT u XopH [34, 35]
BBIJICJIAJIN y>K€ TIOJUIMHHBINA TOPMOH JIMHBKH — dKauctepoH u3 Podocarpus elata.

Bckope ObLIu BBIACIICHBI SKAUCTEPOH, HHOKOCTepoH u3 Achyranthes fauriei
[36], nomunoaud B, skauctepon u o-3kau3oH u3 Polypodium vulgare [37—40] u
9KIUCTEpOH U3 Taxus baccata L. [41].

[IpoBeneHHBIE XUMHUYECKHE HCCIIENOBAHUS TOKA3ald, YTO OSKIUCTEPOUIBI
JIOBOJIbHO IIUPOKO PaCHpOCTPaHEHbI B PacTUTENbHOM MHpe. OHU OOHApYX EHBI Yy
MHOTMX BHJIOB pacTeHHH, oTHOCAIMXCS K 90 cemeiicTBam [42-46].

K Hacrosimiemy BpeMeHHM ellle HEe 3aKOHUEHO 00CieI0BaHre MUPOBOM (IIOpHI
Ha cojaepxaHue (UTOIKIUCTEPOUI0B. OAHAKO YK€ MOXKHO clenaTh BBIBOJ, YTO
pacTeHus, cojaepKamne (UTOIKIUCTEPOUIBI, BCTPEYAIOTCS TOCTATOYHO YacTO
CpeIu  MarnopOTHUKOOOPAa3HBIX,  TOJIOCEMEHHBIX M  IMOKPHITOCEMECHHBIX.
OTCYTCTBYIOT CBEJCHUS O HAJIMYMU OKIAUCTCPOUJOB B HHU3IIUX PACTCHUIX
(Thallophyta). Cnemyer Bce ke MMeTh B BHAY, YTO M3 KpPacHOHW MOPCKOM
Bojopociu Laurencia pinnata [47, 48] BblAelieH NMUHHACTEPOJ, a U3 TPUOOB
Polyporus versicolor — 3pB,5a,9a-Tprokcusprocra-7,22-nueH-6-ou [49, 50] —
BEII[ECTBA, IO CBOCH CTPYKTYpe OJIM3KHE K IKIUCTEPOUIAM.

HawuOosnbliiee copepikanue SKIUCTEpOHa BbIsiBieHOo B credmsx Diploclisia
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glaucescens (3,2 % ot cyxoro Beca) [51].

N3 pacteHuit BbIJEICHBI TaKXKe MPOU3BOJIHBIC (DUTOIKIAUCTEPOUIOB — IPUPHI
(BuTukocTepoH E) u rimko3uabl-noHacrepo3un A, cuiieneo3ua A u T.4. [52, 53].

DUTOIKIUCTEPOABI MOKHO YCIOBHO Pa3/ieIuTh HA OCHOBHBIC M POJICTBEHHBIE
skaucTepouibl [54]. OTnuuneM pOACTBEHHBIX SKIUCTEPOUJOB OT OCHOBHBIX
apisieTcs: orcyrctBue 14-OH rpynmbel M 1BOHHOM cBs3W B moJsioxxenun C-7,
Murpamus aBoiHOW cBs3u B mosoxkeHue C-8—-C-9 wm C-14-C-15, umum o-
opueHTans Bojopona npu C-5. HeoOXoauMo OTMETUTh, UYTO HEKOTOpPbHIC
POACTBEHHBIC SKAUCTEPOUIBI MOTYT OBITh OMOJIOTUUECKH aKTUBHBIMU, KPOME TOTO,
B OJHOM PAacT€HHH MOTYT COJIEp’KAaThbCsl OCHOBHBIE U POACTBEHHBIE UM
coeauHeHus. Mcxoass W3 3TOro, POACTBEHHBIE COCAMHEHUS MOXXHO CYHUTATh
MeTab0IUTaMU SKIUCTESPOHJIOB.

PacTuTenbHble ICTOYHUKH 3KAUCTEPOUIOB KaK MO KaY€CTBEHHOMY, TaK U IO
KOJIMYECTBEHHOMY  COJACPXKAHUIO  3HAUUTEIIBHO  TMPEBOCXOMST  YKHUBOTHBIC
opraHusMbl. B pacTeHusx comepkaHue dKIUCTEPOUIOB MOPOUH JOXOIUT 110 2,9-3,2
% oT macchl cyxoro ceipbs [S1, 55].

OKaucTepoubl HAKAIUIMBAIOTCS B Pa3HBIX OpraHax pacTeHUN — B LIBETKaX,
JUCTBSX, CTEOMSAX, KOPHSIX U TUIOJaX. 3aMe4YeHO, YTO OHHM CTUMYJIHUPYIOT CHUHTE3
OEJIKOB B pACTUTEIBHOM OpraHu3Me M AaKTUBH3UPYIOT MHUTO3 KieTok [10].
Conepxanne (HUTOIKIUCTEPOUIOB B PA3IMYHBIX OpraHaxX PacTCHUI U3MEHSETCS B
TEUEHUE BCEro BEreTalMOHHOIO TMepuoja. Psa napyrux wucciemoBaTeneu
MPEANOoJIaraloT BO3MOXKHOCTh AJIJIEIOXUMHYECKUX CBOMCTB (DUTOIKIAUCTEPOUJIOB,
MPOSIBJISAIONIMXCS KaK TOKCUHBI J1JIs1 HACEKOMBIX [54, 56, 57].

VYCTaHOBJIEHO, YTO MHOTOKpPaTHOE BBEICHHME B OPraHU3M >KHMBOTHBIX
(UTOIKAUCTEPOUIOB OJIATONPUSITHO CKA3BIBACTCS HA TUHAMUKE UX POCTA, a TAKKE
OKa3bIBaeT OMPECICHHOE TOHU3UPYIOIee Bo3iercTBre[S8].

bbu10  ycTaHOBJIEHO, UYTO CTUMYJIUPYIOMUNA 3PEGEKT HSKIUCTEPOUTIOB HE
CHIDKAeTCS MPHU BBEJASCHUM aKTHHOMHUIIMHA D, 4To ykaspIBaeT Ha OTIWYHBIA OT

TPAHCKPUIILIMOHHOTO YPOBEHb peryisiuuu [58, 59]. MccnenoBaHust B3auMOCBSI3EN
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«CTPYKTypa-QyHKIUI» TOKA3aJIM, YTO HAMOOJIee CUILHO CTUMYIHPOBAJ CHUHTE3
Oenka TYpPKECTEpPOH, 3aTeéM MEHEE AaKTUBHBIMU OKa3aluch ImactepoH u 20-
TUIPOKCUIKIN30H [60].

VYcranoBiaeHo, 4TOo  20-TUAPOKCHAKAM30H, IMACTEPOH, TYPKECTEPOH,
ButuKocTepoH E obnanaroT anadonmuueckum 3¢ dexrom [59, 61-63]. Ilpu sTom, B
OTJINYHME OT CTEPOUIHBIX TOPMOHOB IO3BOHOYHBIX, SKIUCTEPOUJIBI HE BBI3BIBAIOT
Takue HeOmaronpusTHble (Q(GEKThl, KaK aHAPOTEHHBIM, aHTUTOHAAOTPOIHBIM U
TUMOJIUTUYECKUM [58].

B 3aBucHMMOCTH OT CTENEHU THUTMEPTIUKEMHUH, (UTOIKAUCTEPOUIBI MOTYT
OKa3bIBaTh 0oJiee BBHIPAKEHHBIN APPEKT, UeM IUPOKO MEePOPATBHO MPUMEHSIEMBIN
aHTUIMA0ETUUECKUN Tpernapar MaHuHUI [64]. OKIuCTepouabl OKa3bIBAIOT
TUMOXOJIECTEpUHEMUYECKHHN 3(D(PEKT 3a cueT CHIKEHUsI OMOCUHTE3a XOJIECTEpHHA
U ycuieHus ero karabomusma [58, 65]. 20-THAPOKCHIKIU30H CTUMYJIHPYET
KOHBEPCHIO XOJIECTEPUHA B KEJIUYHbIE KUCIOTHI M 001aiaeT oOLIEeyKpeIUIsonuM
nercTBueM [66, 67].

DKIUCTEPOUIbl MPOSBISAIOT IMIMPOKUN CIEKTP OMOJIOTUUECKON aKTUBHOCTU Y
MO3BOHOYHBIX a TaKXe YJIy4YlIaloT (PYHKIUIO HEPBHOW CHUCTEMbI, WHIYIHPYIOT
o0pa3zoBaHue alETUIIXOIMHACTEPa3bl B MO3Te, MPOSBISIIOT HEUPOH-TPOTEKTUBHOE
JNEeWCTBUE U TpEAJiaraloTcsi B KaueCTBE TEPaNEeBTUUYECKOrO CpEeACTBA TMpH
MEHTAJIbHBIX U MOBEJACHYECKUX OTKJIIOHEHHUSX, d TaKXKEe 3allUIIAl0T OT aMHE3UH,
BBI3bIBACMOM JMia3eraMoM WK ajkorosem [68-70].

OKAUCTEPOUIbl  YIYUIIAIOT KEITUYEBBIICIUTEIBHYI0 (PYHKIIUIO TICUYCHH,
YCKOPSIOT BBI3JIOPOBJIIEHUME B ciydae remaruta [58, 66, 71], okxa3biBaioT
BBIpaKEHHOE JIeYeOHOE ICHCTBUE MPU IKCIIEPUMEHTATLHOM MUOKapauTe [72-75] u
YIIy4IIaloT QYHKIUIO TTOYeK [76, 77]. Dxkauctepouapl HOPMaIU3ylOT U3MEHEHHbBIC
MoKa3aTeld MMMYHHOro ctaryca [78-81], BBI3BIBAIOT SIUMHUHAIMIO JIIMOJIUMN Y
JKUBOTHBIX M 4eloBeka [82, 83], a Taxke OoHM 00Jagar0T aHTHOKCHUIAHTHBIMHU
CBOMCTBaMHU U CHUKAIOT MEPEKHCHOE OKUCIICHUE JTUMUA0B [84].

Haubombiiee yncio 3KIUCTEpOUICOACPKAIMX BUOB HAMIEHO B CEMEMCTBAaX

Amaranthaceae (23 Buga, mpuHamIcKammx Kk 9 pomam), Asteraceae (23 Bunma, B
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OCHOBHOM IpHHAIIeKammXx kK pogam Rhaponticum u Serratula), Caryophyllaceae
(125 Bugos, B ocHoBHOM U3 pojoB Silene u Lychnis), Chenopodiaceae (13 Bumon
u3 8 pogos), Lamiaceae (14 sumos, nmpuuem 13 — u3 poxa Ajuga), Ranunculaceae
(30 BugoB, u3 korophix 11 BumoB u3 poaa Helleborus). MaTepecHo orMeTnTh, 9TO
B TPAJWIMOHHOW  MEIWIMHE Ppa3HbIX HAPOJOB MHpa B  KauyeCTBE
OOIICYKPEILISAIONINX CPEJICTB W3JaBHA HCIIOJIB30BAINCh PACTCHHS, B KOTOPBIX
BIIOCTIEICTBUM ObLTH 0OHapy)eHbl dxaucTepounsl: Achyranthes fauriei u Cyathula
capitata («ro-mmrcy») — B apeBHem Kwurtae, Ajuga iva («4eH-KOypa») — B
CesepHoii A¢puxe, Pfaffia iresinoides («cyma») — B JlatuHckoi AMmepuke,
Rhaponticum carthamoides («mapanwmii kopeHb») u Serratula coronata («ceprus»)
— B Cubupu. M3BecTHO MprUMeHEHHE 0TBApOB cMoJieBok Silene tatarica u Oberna
behen s ocnabneHHBIX MOXWIBIX JIIOJACH y KOMH-3BIPSIH (KOMH Ha3BaHHE
pacTeHU#l «IIIauKaH TYpyH»). DKIUCTEPOUIbI TIONAAI0T B OPTaHU3M 4YeI0BEKa U
C OOBIYHBIMH THIIEBBIMU PACTECHHUSIMH, TAKUMH KaK, HalIpUMep, IIMUHAT. Bricokoe
CoZiepKaHNe SKIUCTEPOUIOB OOHAPYKEHO M B 3a0BITOM IMHUIIIEBOM PAaCTEHUH Maphb
nobporo I'enpuxa (Chenopodium bonus-henricus), kotopoe B cpeaHue Beka
IIMPOKO HKCIIOJB30BAIOCh B MHIINY BO MHOTHMX €BPOICHCKHMX cTpaHax. HemaBHO
SKIUCTEPOMIbI OOHAPY)KEHBI B pacTeHuH 3Toro e pojaa Chenopodium quinoa
(kBuHOA WiM pucopas Jiedena). M3 cemsiH kBUHOa MecTHoe HaceseHue Ilepy u
Yuau 10 CUX MOp MOJAy4daeT MYKY U KPYIY, @ MOJObBIC JIUCThSI MCIOJIb3YIOTCS
BMecTo mnuHara [85].

[IIupokuii CHEeKTp MO3MTUBHOTO BIUSHHUS OSKIAUCTCPOMIOB, B YACTHOCTH
9KAMCTEPOHA, MO3BOJSET PACCMATPUBATh COCIMHEHHS STOr0 Kiacca Kak BechMa
MEePCIIEKTUBHBIC JJISI pa3pabOTKU Ha UX OCHOBE A(PPEKTUBHBIX MperapaToB s

HOBBILICHHS pAOOTOCTIOCOOHOCTH.

1.2. [Ipenapatbl Ha OCHOBE IKAMCTEPOUI0B

B IIOCJICAHUC I'OObI p33pa6OTaHBI HAaY4YHBIC OCHOBBI CO31aHUA anOHOHYHSILII/Iﬁ
JICB3CHM B KA4YCCTBC IIPOMBIINIJICHHO BO3ACJIBIBACMOI'0 JICKAPCTBCHHOI'O PACTCHUS.

PeHTabenpHOCTh TPOU3BOACTBA OCHOBBIBAETCS HA BBICOKOM OMOJOTHYECKON
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AKTUBHOCTHU CHIPHS, KOTOPAs TMO3BOJISIET 0OXOAUTHCS MEHBIIIMMHE J03aMHU PACTEHUS
U MHOTOKPAaTHO CHU3UThH MPOU3BOJACTBEHHbIC W3JIEPKKH. Bce 3TO OTKphIBaeT
BO3MOKHOCTH [IJIsl pa3paOOTKU HOBBIX, OOJaJaroOlIMX BBICOKOH aKTUBHOCTBIO U
OTHOCHUTEJIBHO JICIIEBBIX MPENApPaTOB U3 JIEB3EH.

buonngy3un — npegHazHaueH Uil BHYTPUMBIIIEYHOTO M BHYTPUBEHHOTO
BBeneHUs. [IpuMeHsieTcst i MOBBIMICHHUS] OOIIeH pe3UCTEHTHOCTH OpraHu3Ma B
MEPUOJT MATOJOTHUYECKUX COCTOSIHUM PA3IMYHON ATHUOJOTUH, YCUIICHUS IOJIOBOU
aKTUBHOCTHU, JICYCHHS] PECHUPATOPHBIX 3a0oseBaHui. OCOOEHHOCTh MEXaHH3Ma
JEUCTBUS — CTUMYJIHMPYIONIAs aKTUBHOCTh MajbIX W HWHTHOMpYIOIIEe JeHCTBUE
00JBIINX /103 Ha MpoJuepaTUBHBIC POIECCH B OPraHU3ME.

[Ipenapar BhIMycKaeTcsi B T€pMETUUECKH 3aKPBITBIX CTEKJISHHBIX (hJIaKOHAX
no 10, 20, 50, 100 u 200 mu. Coaepxur 0,0005% 20-ruapoKCUIKIU30HA.

BIHJI-®UTO - 1npegnasHayeH il JieueOHO-TIPOPUIAKTHUYECKOTO
WCIIOJIBb30BaHUsl B BETEPUHAPHOM MPAKTHUKE, MPUMEHSETCS TPU 3a00JICBaHUIX
YKETyTI0YHO-KUIIIEYHOT'O TPAKTa Y TEJSAT, TOPOCST U NTHLL.

[Ipenapat o61agaeT BEICOKOW aHTAarOHUCTUYECKON aKTUBHOCTHIO K KUIIIEUHOU
najgo4ykKe, CTPENTOKOKKAM, MMPOTEI0, CTAQUIOKOKKAM W BO3OYIUTENSIM TU3ECHTEPHH.

[Ipenapar npencraBisieT cMechb CWIbHOrO mpenapata — mnpoduotuka BILIJI
(Tpu BUJA MHUKPOOPTaHM3MOB — CHHEPIHCTOB) C  OKCTaKTOM  JIEB3€H
caduopoBugHo, comepkut 0,005% 20-runpokcudkau3ona [86, 87].

Ixaucrepod ACE — pa3paboTaH crienuasbHO ISl CIOPTCMEHOB U JTOTIOJTHEH
KOMILIEKCOM BUTAMHUHOB.

[Ipenmapatr mnpencraBisger coOOH NPUPOJHOE COEAMHEHHUE CTEPOUAHOMN
CTPYKTYpPBI, BBIJECJICHHOE M3 KOpPHEH W KOPHEBHUIL JeB3eH CapIOPOBUAHOU U
oborameHHoe KOMIUIEKCOM aHTHOKcuaaHToB (ButamuHbel A, C u E) B
ONTUMAJIBLHOM JIJI1 CHOPTCMEHOB JO3UPOBKE [88].

diaBocTeH — SABISETCS KOMOWHAIMEW  pPAaCTUTEIBHBIX  IKCTPAKTOB,
coJiepKaIInX JIBa CHHEPTUUYECKH JCHCTBYIOMIMX (PUTOTOPMOHA — DKCTPAKT KOPHS
Cianotis vaga (c coxaepxaHueM OSKIUCTepoHa 97%) M METOKCHU30(IIaBOH,

KOTOpbIE OKAa3bIBAIOT aHA0OJIMUYECKOE W AaHTUKATabOJMYEecKoe JeWCTBHE Ha
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MBIIIEYHBIE KJIETKH. ODKIUCTEPOH OCYIIECTBISET CHHTE3 OEJIKOBBIX MOJIEKYI,
METOKCHUU30()JIaBOH OTHOCUTCS K OnModaBoOHOMIaM — OMOAKTHBHBIM BEIIIECTBAM,
coJlepKalllUMCsl BO MHOTHX pacTeHHsiX. B komriuiekc BXOAWT BUTaMuUH Bg —
KJIIOYEBOM BUTAMHH B CHHTe3e OenkoB. DnaBocTeH sBiseTcs Oe30macHoOu
n00aBKOM M TMOMUMO aHAOOJIMYECKOrOo JIEWCTBHSI HMMEET TakKKe MOIIHOE
AHTUOKCUJAHTHOE JIEWCTBUE, CIOCOOCTBYET CHUXEHHUIO JKUPOBBIX 3aIacos,
MOBBIIIACT BHYTPHUKJICTOYHOE JbIXaHUE, MOBBIIIACT BBIHOCJIUBOCTb,
CTaOMIU3UPYET YPOBEHB IIFOKO3bI M CHUKAET YPOBEHB X0JIeCTeprUHA B KpoBH [89].

PesynbraTthl JOKIMHUYECKMX MCCIEIOBAaHUM, MpoBeAeHHBIX B 3AO0
«Ananroren» (1. Cankt-IlerepOypr), mokazaiu, 4TO SKIAUCTEPOUICOICPKAIIAS
cyOCTaHIIUSI U3 CEpPIyXH BEHIICHOCHOW oOsagaer Oojiee  BBIPaKCHHBIM
TUTIOJIUTIUIEMAYECKUM U TPOTHUBOUIIEMUYECKUM JIEUCTBHEM IO CPaBHEHUIO C
M3BECTHBIM 3apyOeKHBIM TpernapaTtom atopBactaTuH (Pfizer, ['epmanus), a Takxke
MPOSIBISICT 3HAYMTEIbHOE aHTHAKAOeTHYecKoe nelicTBre. Ha oCHOBaHMHM JaHHBIX
JOKJIIMHUYECKUX HCCIEeIOBaHUM 3TOi cyOcTtaHuuu yuyeHble MHCTHTYyTa OMosnoruu
Komu HII YpO PAH co3nanu tpu kancynupoBanabie GopMbl BAJl: kapaucTeH —
MPOTUBOUIIIEMUYECKOTO, JTMACTEH — TIPOTUBOAUAOCTHYECKOTO, AaJacTeH —
aJalITOTEeHHOT0 1 UMMYHOCTUMYJIMpYIoLero aercteus [90].

[Ipenapar E-BOL, npemnaraemsiii komnanueir ThermoLife, npenna3znauex
JUISL  YCWJICHWS MBIIIEYHOTO POCTA, YBEJIMYCHUS CHUJIBI W BBIHOCIMBOCTH,
YIIYUIIEHHs] BOCCTAHOBJICHHUSI OpraHW3Ma, YMEHbBILIECHHS >KUPOBBIX OTJIOXKECHHM,
amanTanuy K CTpeccy, HEWpO3amuThl W TOMJACPKKH HMMYHHOW CHCTEMBI.
[Ipenapat coaep HUT SKCTPAKTHI TaKUX pacTeHuid kak Rhaponticum carthamoides
(99% uucteiii sxauctepoH), Radix Cyathulae (20% mmacrepon), Rhodiola Rosea
(15% po3zaBuHOB, 5,1% camuapo3unos), Ashwhaghanda (1,5% sutanomumos) [91].

Ha ocHOBe sKkaucTepoHa HM3BECTHO MHOXXECTBO IpENnapaToB, TaKUE Kak
OKCTPAKT JIeB3eH KKK, cyxod oskcrpakT (CD) Rhaponticum, B oOnactu
cioptuBHOM MeauiuHbl npernapatel — EcdyBol, Twinlab Ando Nitrate 4 Full,
Anabol X Plus, Pinnocle — Ecdybol u np.

B HUXPB AH PVY3 Ha OCHOBE OSKIUCTEPOMAOB CO3JaHbl IpenapaThl
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TOHU3HUPYIOLIETO JIEWCTBUS AOCTAaH M JKCYMHUJ, COJAEpXAIIUEe pa3IuyHbIe
KOMOHMHAIIUY SKJTUCTEPOHA U TypKECTEPOHA.

AIOCTaH — mpernapar, coaepXkKalluii CyMMY SKAUCTEPOUIOB U UPUAOUIOB U3
Ajuga turkestanica. Ilpemapar mnpenHa3Ha4YeH [UIsi TPUMEHECHHS B KadecTBE
aJalITOTEHHOT 0, aKTOMPOTEKTOPHOT'O U JIJAKTOCTUMYJIUPYIOIEro cpeacTna [92, 93].

IKCYMH — TOHHU3UPYIOLIMK IIpenapar Ha OCHOBE CYMMBI DKIMCTEPOUIOB
Ajuga turkestanica [94].

Kak BHMIHO U3 NpPUBEIEHHBIX JAHHBIX, JCHCTBHE OOJBIIMHCTBA 3TUX
IIpenapaToB OCHOBAaHO Ha JECWCTBUU HKIMCTEPOHA. YUUTHIBAas BBIIIECKA3aHHOE,
aKTyaJqpHOM 3amauell sBIsUIach pa3paboTKa MPOMBIIUICHHON TEXHOJOTUHU
MOJIy4eHHUs] CyOCTaHIIMU JIEKapCTBEMHHOTO Mpenapara, cojepxaiiero 6osee 90%

IKAMCTEPOHA.

1.3. Cioco0bI mosty4eHust IKAUCTEPOU/IOB U3 PACTUTEIBHOIO CHIPbS

JIJist SKIUCTEPOUIOB, B TOM YHUCJIE U DKIAUCTEPOHA, HE CYIIECTBYET CIOcoba
BBIJICJICHUS, YHUBEPCAJIBHOTO JJIsI BCEX BHUJIOB PACTUTEIBHOTO ChIpbs. Jlis
KQKJIOTO KOHKPETHOTO CBIPhSI pa3pabaThiBacTCsi HauOoJiee MOIXOJSANUN CIoco0
WM UX COYeTaHHe, C y4eTOM (PUBMYECKUX M XUMHYECKUX CBOWCTB IIEJIEBBIX
BEILIECTB U OCOOCHHOCTEH PACTUTENBHOTO ChIpbs. {151 co3gaHus yHUBEpPCATIbHOU
MPOMBIILUICHHOW TEXHOJOTHH MOJIYYEHUS SKAUCTEPOUJIOB HAMU MPOBEICH aHAIU3
JUTEPATypPHBIX UCTOYHUKOB. [10 3TOMY BOINpOCY HMXKE MPUBOIATCS HEKOTOPHIC U3
METOJIOB UX BBIJCICHUS U OYUCTKH.

Jnsa Beigenenuss 20-TUAPOKCUIKAN30HA U 2-1e30KCH-20-THIPOKCHIKAN30HA
u3 Lagochillus platycalyx [133] BbeicymieHHOE W H3MEIBYCHHOE CHIPHE
AKCTPArupoBaii 5 pa3 METAHOJIOM. OKCTPAaKT KOHIIEHTPUPOBAIH JI0CyXa,
pa3z0aBisyii BOAOW, BBINABIIUN OCANOK ynaimsiiau ¢uiabTpauuei. BoaHyio dactb
MOCJIEIOBATEIBHO  DKCTPArupoBaliv  XJOpoOopMOM, ITUIALETATOM, 3aTeM
oyranosioMm-1. [locne ymapuBanusi pacTBOpUTENEH MO BAKYyMOM OBLIH TIOJTy4EHbI
JTUIIALleTaTHasE U OyTaHoJbHAsA (pakuuu. byraHonabHyro (Qpakiuio pa3nensaium Ha

KOJIOHKE C CHJIMKarejeMm, OJJIOUPYySd CHUCTEMOH  XJOopodOopM-METaHOT B
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cootHomenusix 30:1, 15:1, 9:1, 6:1, 4:1. Beinenunu 20-rugpOKCUAKAN30H U B
OUHMIICHHBIX (PaKIUAX CPaBHEHHEM C MOMJIMHHBIMHU OOpa3laMu OOHAPYKWUIH 2-
ne30Kkcr-20-TUIPOKCUIKIU30H.

Asropamu [134] u3 w/4 Silene linicola BeimeneHo 7 sxaucTepouaoB, B TOM
YHClIe 3KAUCTEPOH U TYPKECTEpOH, MO CleAyrolleil TexHoioruu. BosmymiHo-
CyX0€ HM3MEJbUYCHHOE ChIphe (3 KI) BKcTparupoBaiv 15 1 3TaHOMA. DKCTPaKT
crymanu, pa3oaBisuid BojoH, ¢uiabTpoBanu. [locie MOMOJHUTENHEHON OTTOHKU
dTaHOJa B BaKyyMe€ BOJHBIM OCTaTOK oOpabaTbiBaid  XJIOPOPOPMOM.
Okauctepouabl  HU3  BOJHOTO  OCTaTKa  HMCYEPIBIBAIONIE  AKCTParupoBaIU
ATHIIAIIETaTOM, 3aTeM OyTtaHosioM. [locie ynmapuBaHusi pacTBOPHUTENCH B BaKyyMe
nosnyursiv 12 r atunaneratioit 1 30 r OyTaHOIBHOU Ppakiuil.

OrtunaneraTHy0 (pakiuio XpoMarorpadupoBair Ha KOJOHKE C OKHCHIO
amomunusa (0,5 Kr), 3aTeM — Ha KOJOHKE C CHJIMKareieMm. OJIIOUPOBaHUE
MPOBOAMIIM B 000MX CIIydasix cucteMou xjopodopm-metanoi (15:1), B pesyiabTate
yero nonyunsu 24 mr Butukoctepona E (Beixon — 0,0008% k macce chipbsi), 320
mr (0,017%) 2-ne3okcu-skauctepona. [locie mpoMbIBaHHS KOJIOHKH CHCTEMOWU
xynopodopm-meranon (9:1) momyumnu 30 mr (0,001%) 6-skmmzona, 2,22 T
(0,073%) nonunoauna B.

byranonenyto cymmy skauctepougoB (30 r) xpomarorpadupoBanii Ha
KOJIOHKE C CHJIMKarelieM. OJIOMPOBAIM CHUCTEMOH XjopodopM-Meranon (4:1).
Beimenumu 9 r (0,3%) oskauctepona, 25 wmr (0,00083%) TypkecTepoHa.
DmoupoBaHueM cucteMoit xsopodopm-meranon-Boaa (4:1:0,1) momydeno 450 mr
(0,0015%) unTerpucrepoHa.

W3 cemsn Leuzea carthamoides Bwigenenst ¢utosxaucrepouast [100, 135-
137] mytem skcTparupoBanus cemsiH (1,2 kr) metaHosioMm, 00pabOTKH CTYIIEHHOTO
METAHOJILHOTO JKCTpaKTa TEeKCAaHOM U JKCTparupoBaHus (UTOIKIUCTEPOUJIOB
OyranosoM. MetogoMm KojoHouHOM xpomaTtorpaduu Beiaenwin 6 mr (0,0005%)
pammctepona B, 20 mr (0,0016%) panuctepona C, 8 mr (0,0006%) necrepona, 12
mr (0,001%) panuctepon D-20-anerata, 15 mr (0,00125%) makuctepona A.
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BricymieHHyr0 W HM3MeENbUCHHYIO HaJ3eMHyr0 bacth Scutellaria guttata
skcTtparupoBamu  MeOH.  DkcTpakT — mocnefoBaTenbHO — 0OpabaThIBaIA
x70poopMOM, ITHIAIETATOM, 3areM OyTtaHoioM-1. M3 OyTaHONBHON BBITSKKA
METaHOJBHOTO 3KCTpaKTa XpoMaTorpapuyeckuM pas3/ielieHHeM Ha KOJIOHKE C
CHJTMKaresieM ObUIM BBIJENEHBI (PAKIMU, U3 KOTOPBIX pexpomarorpadupoBaHUEM,
AMIOUPYST  CUCTEMaMH  XJIopodopM—MeTaHOI B cooTHomieHusx 15:1, 9:1, 4:1,
BBIJICTIMJIN DKIWCTEPOH W B OYMINEHHBIX (DpaKIusX CpaBHEHHWEM C TOTMHHBIMU
oOpasuamu 00HAPYKUITH 0-3KIU30H H CMECH MaJIONOJISIPHBIX dKaucTeporoB [138].

Okcrpakiuio  puTodKAMcTeponoB w3 Serratula coronata L. (cepryxa
BeHIIeHOCHAs1) poBoaAmin 40%-HbIM 3TaHOJIOM, IKCTPAKT 00pabaThiBaId pacTBOPOM
cynbdaTa IMHKA W CYMMY CTEpOMIOB pa3leisiIi Ha KOJIOHKE, 3allOJHEHHON
copoerrom [duacopd 130-C16T. Ilocne pazaeneHus CyMMapHOTO SKCTpaKTa ObUIN
TIOJTY4YCHBI 0-3KINU30H, 20-THIPOKCUIKIN30H U HHOKOCTEepoH [139].

N3 pacrenus Silene italica ssp. nemoralis BeigeeHbl SKIUCTEPOUIBI IO

cienyromieit cxeme (puc 1.1) [140]:
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PacturensHoe
CHIPBE

:—Z'KL'Tpalcmm~—" I‘
[_ IKCTPAKT } @

PpakipionHoe
DCAKTEHHE v ‘ 0% o
L Pacteop MBT

THEIH
aHo.I
Y

w

l Bogmo MeTanonsHEI pacTEOp
AmcocTHO-EHMIKOCTHAA 1

IKCTPAKIMHA !
[ Bomao metanonsHan aza I

Komonounas xpomarorpadis
Ha OKHCH aJIHOMHHHA v

K IHC TePOHIC0TepKATIHe
(hpakip

Kpucranmnpamma ——— ,[ 20-rHopoK cHIK I 0H

Y [ Hurerpucrepon A )
[ Mar oy ]—’ 2-miok cy-20-rHapoK cHIK 3 0H
22-0- [i-D-rmox ormipanHozuy
ITomaromm B
JKT0H
9a,20- T HIp 0K CHIK T3 0H
2-miok cH-noynmomiH B
2-miok c-20-rHap ok cHIK I3 06

.,

Puc. 1.1. Boigenenne sxaucrepounaon u3 Silene italica ssp. nemoralis

Kax BUIHO W3 MPUBENCHHBIX IPUMEPOB, CITOCOOBI BBIACICHUS dKIUCTEPOUIOB
U3 PACTUTENBHOTO CHIPhSI MAJIO OTJIMYAIOTCS JIPYT OT JIpyra.

AHanu3upys CrnocoObl BBIIENEHUS SKAUCTEPOUIOB IO CTaAMSIM, MOXKHO
OTMETHUTH clieaytomiee: [Ipu sKCTpakuMu SKIAUCTEPOUIOB U3 ChIPbsi BO MHOI'MX
ClIlydasiX MCIOJIb3YIOT METAHOJI U 3TaHOJ (KaK Mpyu KOMHATHOW TeMmeparype, TaK u
c mnoaorpeBoMm). lcrnosib30BaHME HAarpeTblX pPacTBOPUTENEH ISl SKCTPAKLIUHU

PaCTUTENBHOTO CHIPhSl HELEIECO00pa3HO, T.K. CBS3aHO C OOJBIIMMHU MOTEPAMHU
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pPacTBOPUTENS U YCJIOKHEHUEM almaparypbl, KPOME TOrO, IPU 3TOM B IKCTPAKT
MEPEXO/IUT 3HAYUTEIBHO OOJBIIE COMYTCTBYIOUIMX BEIIECTB, YTO YCIOXKHSET
MOCJEAYIONIYI0 €ro OYUCTKY. MCrmoyib30BaHHUE CIOKHBIX CMECEH pacTBOPUTEIIEH
JUISL SKCTPAKIMKM PACTUTEIBLHOIO ChIPbSI B MPOMBIIIJIEHHBIX YCJIOBUSX 3aTPYIHSCT
UX PETEHEPALMIO U IOBTOPHOE UCITOIb30BAHUE.

[Ipouecc ynanenusi ruapooOHBIX MpUMECE U3 CTYIIEHHBIX IKCTPAKTOB B
OCHOBHOM OCYIIIECTBIIIETCS 00pabOTKOM TeKCaHOM, XJI0pOGOPMOM, TUITHIOBBIM U
neTposieiHbIM 3upamMu. B HEKOTOpBIX crnoco0ax MOMyYEeHHUs! SKIUCTEPOUIOB
ynaneHue TtuapooOHBIX MpUMEce peleHO WHaye, WX BBICAXXHBAIOT B OCAJOK,
yYBEIIMYMBas MOJSPHOCTHL pacTBopuTenei. IIpuMenenune rekcana, neTpoaenHoro u
JUATUIIOBOTO 3(PUPOB ISl yaalieHus: TUAPOPOOHBIX BEIIECTB W3 DKCTPAKTOB B
MPOU3BOJICTBEHHBIX  YCIIOBUAX HMMEET  OMNpEACNICHHbIE HEJOCTaTKh, 00a
pacTBOpHUTENA JIETKOJETYYHM M B3PBIBOOMACHBI, KPOME TOr0, PACTBOPSIOMIAS
CIIOCOOHOCTh ~ METpoJeHHOro 3dupa MO OTHOLICHUID K  PacTUTEIbHBIM
ruApohOOHBIM BEIIeCTBAM HEBBICOKASI.

OnHolt M3 OCHOBHBIX TEXHOJIOTMYECKMX CTQJAWM  SIBISETCS  IMPOIECC
U3BJICYEHUS DKIUCTEPOUIOB W3 OYMIICHHBIX BOJHBIX PAaCTBOPOB, M YyAAYHbBIN
noa0Op pacTBOpUTENs JUIsl 3TOM 1M B 3HAYUTEIIbHOM Mepe OIpeaelser
HKOHOMHUYHOCTb IpolIecca.

B paccmarpuBaembIx crioco0ax it U3BJICYEHUS SKIUCTEPOUIOB U3 OUUIICHHBIX
BOJIHBIX PACTBOPOB TMPUMEHSIOT B OOJIBIIMHCTBE CIy4aeB H-OYTHJIOBBIA CIHPT,
ATUJIAIIETAT, @ B HEKOTOPBIX CIYYasiX — UX CMECH, HallpUMep, STUJIAleTaT-CIUPT.

JIJIsl OYMCTKHM CBIPBIX DKCTPAKTOB (DUTOIKIUCTEPOUIIOB HCIIOIB3YIOT, Kak
MPaBUJIO, aJCOPOIIMOHHYIO KOJIOHOUHYIO XpoMaTorpaduio Ha OKUCH aTlOMUHUS U
pacnpenenuTeNbHy0 XpoMaTorpaduio Ha CUITMKarene.

PacnpenenurenbHass  xpomatorpaduss — JUIMTENBHBIM 1O  BPEMEHHU,
MaJIOIIPOU3BOIUTEIbHBINA, TPYJOEMKUN M HETEXHOJIOTMYHBIM METOJl, KOTOPhIA B
OCHOBHOM TMPUMEHSIIOT B HCCIEIOBAaTEIbCKUX UENsAX. B NpOMBIIIIEHHOM
MPOU3BOJICTBE AJIS pa3/ieNICHUs SKIUCTEPOUIOB JKEIATEIbHO UCIOIb30BaTh IPYTUe

CITOCOOBL.
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3aBepiiaronias CTajus — KpUCTALIM3AIUs SKIUCTEPOUIOB, UIsl KOTOPOil, B
3aBUCUMOCTH OT (DPM3UKO-XMMHYECKUX CBOWCTB, MCIOJB3YIOT CMECH Pa3IMYHBIX
pacCTBOPUTEIIEH.

B paccmotpeHHBIX croco0ax BBIXOJA SKIHUCTEPOUIOB COCTABISET COTHIE U
TBICSTYHBIC JIOJIM TMPOIEHTa OT MAacChl ChIpbs, pa3padOTaHbl OHH A
UCCJIEIOBATENbCKUX — IIeJield, ©0e3 ydyeTa JKOHOMHKM  MPOMU3BOACTBA U
TEXHOJIOTUYHOCTH MPOLIECCOB.

Takum o0Opa3oM, aHANIM3 U3BECTHBIX CIIOCOOOB MOJIYYEHUS SKAUCTEPOUIOB U3
Pa3IMYHBIX BUJOB PACTUTEIBHOTO CHIPbS ITOKAa3bIBAE€T, YTO [0 HAyajga HAIIUX
OKCIIEPUMEHTAILHBIX TEXHOJOTUUYECKUX HCCIEAOBaHUM HE ObUT pa3paboTaH
3 PEeKTUBHBIH M HIKOHOMUYECKHUH MPOMBIIUICHHBINM CIOCO0, IO3BOJISIONTUN
BBIJICIIITh  DKAUCTEPOMIBl W3 PA3HOrO BHJAA ChHIPbA 110  YIPOLIEHHOU

TEXHOJOTMYECKOM CXEME C BBICOKUM BBIXOJ0M H BBICOKOM CTEIEHbIO YUMCTOTHI.
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I'/IABA 2. TEOPUTHYECKASA YACTb
PA3PABOTKA TEXHOJIOI'MHA ITOJIYYEHUSA CEJIEBEHA U3
HAJI3EMHOM YACTH SILENE BRAHUICA

CenebeH — Cyxoil OKCTpakT, TOJy4yaeMblii ©3 H/4 MHOTOJETHETO
TPaBSIHUCTOrO JHMKopacTyiiero pacrteHus Silene brahuica Boiss. (cmoseBka
Oparyiickas) cemeiicTBa reo3auunbix (Caryophyllaceae).

CyOcraHius cejebeHa MpeACTaBIsIeT CO00M MOPOIIOK CBETIO-KOPUYHEBOTO
WIA KOPHYHEBOTO IIBETA, TUTPOCKOIMYHBIA, KOMKYETCS, 3amax CIIa0blid,
CBOCOOpa3HbIN, BKyC ropbkoBaThiid. CyOcTaHIMs celleOeHa COJEP)KUT HE MEHee
96,0% skauctepona (Cy7Hys07).

Oxaucrepon — 20-B-skauzona (23, 3P, 14a, 20R, 22R, 25 - rekcaruapokcu-
5B - xonecren - 7-OH-6).

2.1. Apeaa u pacnpoctpanenue Silene brahuica:

Silene brachuica Boiss. (cMoJieBka Oparyiickasi, 3yp4a) — MHOIOJIETHEE
TpaBSIHUCTOE pacTeHue cemeiictBa rBo3auunbix (Caryophyllaceae). Crebnu
MHOTOYHCJICHHBIE, C Oomnee-MeHee BETBHUCTHIM OCHOBAHHEM,
I'YCTOKOPOTKOITYIIMCTBIEC, BBEPXY C MPHUMECHIO KEJIE3UCTHIX BOJOCKOB, 20-40 cMm
BBICOTHI. JIMCThs JTMHEWHO-TAHIIETHBIC, OCTPBIC, TYCTOKOPOTKOMYIIHCThIC. [[BEThI
B KHCTEBHUJHBIX COILBETHSX, IYIIMCTHIC, HA OYECHb KOPOTKUX I[BETOHOXKKAaX.
Jlenectku GyeaHOpo3oBbie, 12-13 MM mmuHbL. [Inog kopoOouka, sifiieBuHas, 7-8
MM JJTHHBI.

[{BeTeT U MJIOIOHOCUT B Mae-HIOHE.

[IpouspacraeT Ha KaMEHUCTBIX M IIEOHUCTHIX CKJIOHAX B MPEATOPbIX,
HUKHEM U CPEJIHEM, PEXKE BBIIIE, TOsSICax Top.

B V30ekucrane  cmoJieBKa ~ pacmnpocTpaHeHa B TallIKeHTCKOH,
Camapkanjackoit, CypxannapbuHckoid, KaikamapsuHCKONW 00JacTAX, a TakkKe B

Deprasckom JI0JIUHE.
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Ob6miee pacnpoctpanenue: llentpanshas A3us (Tanb-mans, [lamupo-Anai,
Komer-/lar), Upan, A¢dranucras.

CMmoneBka Oparyiickasi y4acTBYET B PACTUTENIbHBIX (POpMALMSIX: MSTIUKOBO-
ocokoBoil (baiicynray), nonsiau corauiickoit (Ilpearopes YaTkanbckoro xpeodra,
baiicynray), mosbsiau ToHkopacceueHHou (IIpearopes Anakickoro xpe0Ta, 10JuHA
Cox), mnbeipeiinort (3epaBmianckuii, ['mccapckuii XpeOThI), ATH (UTOIECHO3BI
3aHUMalOT Oosbive miIomagd. OCHOBHBIMM KOMIIOHEHTaMH PAaCTUTEIBHOTO
nmokpoBa 3tux ¢opManui sBisorcs Buasl poxa Ferula (F. teniusecta,
F.tschimganica), Origanum tythanthum, Hypericum perforatum, Alcea nudiflora,
Prangos pabularia u ap.

OO6masi Tom@Ab pPACHPOCTPAHEHHUS PACTEHHUS HCYHUCISIETCS COTHSIMU
reKTapoB.

B oryetHOM roay Oblia OpraHM30BaHa HKCIEIWLMS HA FOXKHBIE CKIIOHBI
Yatkanbckoro xpebta (Tamkentckas oOnacte) u  KypamuHckoro xpebrta
(Hamanranckas 0651acTh) JU1si ©13y4eHUs paCIPOCTPAHEHUS U BBISBIICHHUS] MACCUBOB
3apOoCIiei MPUTOIHBIX JUIsl IPOMBIILIEHHBIX 3arOTOBOK.

beumn mccnmenoBaHbl MecTa NPOM3PACTaHUs CMOJIEBKM B BEPXOBBSIX PEK
Wptam, Kuzmnuacait 1 Yagakcail Ha mpeaMeT HAIMYUsS ChIPhEBOM 0a3bl pacTEHUS.
W3yyanuch Hammuyue OONBIIMX IUIOHMIAAEH MOJ TMPOMBICIOBBIMU 3apOCISIMU,
IJIOTHOCTB 3aI1aca ChIPbsl U COCTOSTHUE 3aPOCIIEH.

B 00ciienoBaHHBIX BBIIIEYKa3aHHBIX paliOHaX ChIPbEBOW 3amac HaJ3eMHOU

vactu (H/4) S. brachuica cocrasun 60s1ee 6 ToHH (B BO3IYIIHO CYXOM BHJIE).

2.2 TexHoJI0THSA MOJYyYeHHs PA3JIUYHBIX 00pPa31oOB cejiebeHa u3 H/4

CMOJICBKH Oparyickoi

[Ipoananu3upoBaB CyIIECTBYIOIIME METOJIBI BBIACICHUS SKIUCTEPOUJIOB, U
U3y4YUB TI0 JIUTEPATYpPHBIM JaHHBIM XHUMHUYECKHHA COCTaB H/4 CMOJICBKU
Oparyickoii, rjae Hapsay ¢ SKIUCTEPOHOM COJIEPKATCS U APYTHUE IKIUCTEPOUIHI,

[CagukoB 3.T. ®utoskaucrepouabl pacrenuit Silene brahuica, S.claviformis wu
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Rhaponticum carthamoides awmc. ... kana. xuMm. Hayk. — Tamkent, 2005. — 105 c.],
MBI pa3padoTalM TEXHOJIOTHIO NOJy4YeHHs Ipenapara cenedeH. C 1emnbko
OTIpE/ICTICHUS] OPUEHTHPOBOYHOM TEXHOJOTHH TPOM3BOJACTBA cejcOeHa, MBI
IPOBOIMIIH PsIT DKCIIEPUMEHTOB U TIOTYUUIIN pa3InIHbIe 00pa3ibl CyOCTaHIINH.
Hcxonst w3 TMONYyYCHHBIX JaHHBIX, MBI HaMETHJIH CJCAYIONYI0 CXEMY
TEXHOJIOTHYECKHUX OTNepaIuii Jyisl IpOU3BOJICTBA ceneOeHa:

»  DKCTPaKIUs H/Y CMOJICBKU OparyicKoi CIIUPTOM M METaHOJIOM;

»  ynapuwBaHHE SKCTpakTa 10 KyOOBOTO OCTaTKa;

» 00paboTKa BOJHOTO OCTaTKa 3KCTPAKIIMOHHBIM OCH3WHOM JUISI OTACIICHUS
MAaJIOTIOJISIPHBIX TIPUMEcei (CMOIT U Ip.);

» WU3BJIICUCHHEC OJKIUCTEPOUIOB M3 BOJHOTO OCTaTka OyTaHOJIOM (IS
YBEIUYCHUS TOJSIPHOCTH PACTBOPHUTEIICH);

»  CrylieHus: OyTaHOJBHOTO SKCTPAKTa;

»  TepeMelIMBaHUE C HATIOJHHUTEIICM;
»  CyIIKa TOTOBOTO IPOAYKTA;
>

(dacoBka, MAPKUPOBKA U YIIAKOBKA.
2.3. IIpouecc 3KCTPAKUMHU IKIUCTEPOUTIOB U3 H/Y CMOJIEBKH Oparyickoii

DKOHOMHYECKHE TI0Ka3aTeJIM TEXHOJOTUM TMPOU3BOACTBA OHUOIOTUYECKU
AKTUBHBIX BEILIECTB M3 PACTUTEIHHOTO CHIPhS BO MHOTOM 3aBUCAT OT MPaBUILHOTO
BBIOOpA IKCTPAreHTa U MPOBEACHUS IKCTPAKITUH.

AKTYyaJqbHOCTh J@HHOTO TMIpOIlecCCa BO3pAcTaeT IMPU padoTe€ C ChIPHEBBIM
UCTOYHHUKOM, COJIEPIKAIIUM CIIOKHBIH COCTaB JKCTPAarupPyeMbIX PaCTUTEIbHBIX
BEIIECTB B KoJMuecTBe MpeBbimaromuM O6onee 20% ot ero maccel. K Takum
CBIPbEBBIM NCTOYHHKAM U OTHOCSATCS H/Y CMOJIEBKA Oparyickasl.

C uenbro poBeneHust 3PGHEKTUBHON AKCTPAKIIMKA ObUTH U3YYCHBI TAPAMETPHI,
BIIUSIIONINE HA BBIXOJ] KJUCTEPOHA U3 H/U CMOJIEBKA Oparyiickas ¢ CoJepKaHueM
skaucTepoHa B ceipbe 0,2 %, Takwe Kak IMOAOOp CEJICKTHBHOTO AKCTPAarcHTa,

HU3MCJIBYCHHOCTD CBIPbA, TCMIICPATyPad U AMHAMHUKA IIPOLCCCa.
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3. TJIABA. DKCIIEPUMEHTAJIbHBIN YACTh

3.1. IToxOop pacTBOpUTEJIS IS IKCTPAKIIUM IKIUCTEPOUI0B U3 H/Y
CMOJIEBKH Oparyickoit

MpbI IPOBOJIMIIN CPABHUTENILHOE SKCTPArupoBaHUE OOpa3lOB U3MEIbYCHHOU
H/4 cMoOJIeBKM Oparyiickoi Becom 1o 0,5 kr. B kauecTBe pacTtBoputenei
MPUMEHSITN 3TUJIOBBIA CIIUPT B PA3IMYHOM KOHIICHTPAIMM M METHJIOBBIN CHHPT.
JInst rapaHTHH TOJIHOTO MCTOIIEHUS ChIPbsl MMPOBOJMUIIN CEMb IMOCIEA0BATEIbHbIX
u3BieueHud. [lomydeHHBIE BOJHO-CIIMPTOBBIC W3BICUYCHUS YyMApUBAINA  JO
yIaJleHUsl OPraHUYeCKOro KOMIIOHEHTA. B ciiydae skcTpakimy METaHOJIOM OCTaTOK
paz0aBisIM BOJ0M, 00pabaThiBaIu OCH3MHOM M aHAJTM3UPOBAJIH.

[Tomy4yeHHbie pe3ynbTaThl MO TOAOOPY pPACTBOPUTENS I Ipoliecca
AKCTPAKITUU MPUBEJEHBI B Ta0. 3.1.

Kaxk BugHo u3 tabi. 3.1, metanoin, a takxke /0% — 80%-Hb1ii STUITOBBIN CIUPT
MPUMEPHO OAMHAKOBO H3BJICKAIOT DKCTPAKTUBHBIE BEIIECTBA M MPEBOCXOMST TIO
W3BJICKAIONICH CIOCOOHOCTH OCTalbHBIC HW3YYCHHBIC SKCTPAreHTBI, HO BBIXOJI

9KCTPAKTUBHBIX BCIICCTB TOKC YBCIIMYNBACTCA.

Tabmura 3.1

BnusHre skcTpareHTa Ha BBIXOJ SKANCTEPOHA U3 H/Y CMOJIEBKU OparyicKoi

Turm skcTparenra Cymma Brixon cymmbl Brixon
OKCTPAKTUBHBIX | SKAHCTEPOUIOB IKIUCTEPOHA OT
BELIECTB K Macce | K Macce ChIphb, COJIEpKaHus B
ChIpbs, % % chIpbe, %o
MeTumnoBblit ciupT 9,7 0,9102 81,8
OTUIIOBBINA CIIUPT
95% 6,3 0,8795 78,8
90% 8,1 0,8924 80,3
80% 111 0,9045 81,5
70% 11,8 0,9105 82,1
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B pesynbTate npunum K BBIBOIY, YTO JJIS MOJIYYSHHUS IKCTPAKTA C BHICOKUM
CoJIep’KaHNuEeM IKIUCTEHA U C MEHBIIIUM KOJIMYECTBOM COMYTCTBYIOIIMX BEIIECTB, B
KaueCTBE dKCTpareHTa Heo0XoIMMO UcoJib30BaTh 90% STUIOBBIN CIIUPT.

3.2. Bausinue cTeneHn u3MelbYeHUs ChIPbS HA MPOLECC IKCTPAKIIUT
IKAMCTEPOUIOB U3 H/Y CMOJIEBKH Oparyuckoi

W3yyanu BIMSHUE CTENEHU W3MENIbUEHUS ChIPbS HA BBIXOJ| IKIUCTEPOHA U
CYMMBI SKJIUCTEPOHUIOB B MPOLECCE IKCTPAKIMH, IS YEr0 M3MEITbYCHHOE ChIPhE
KamOpoBamu 1o pasMmepam wyactuir Menee 1,0; 1-5; 5-10, 10-15 mm wu
HEU3MEJIbBYEHHOE TOBAPHOE CBIPHE.

[To 0,5 xr ceipbsa skcTparupoBain 90% STUIOBBIM CIIUPTOM CEMHKPATHO,
HacTamBasi 1Mo 8 dYacoB. [lomydeHHBIE CIOUPTOBBIC W3BJICUCHUS YIMAPUBAIUA 0
ylaJeHus]  OPraHUYeCKOT0  KOMIIOHEHTa, OCTaTOK  pa30aBisii  BOJOA,
00pabaTbiBa/id OEH3MHOM U aHAJTU3UPOBAIIH.

Pesynbrartel W3ydeHHs] BBIXOAA SKIUCTEpOHA B 3aBHCHUMOCTH OT CTENCHH

W3MEJIbYCHUS ChIPhs MPUBEICHBI B Ta0I. 3.2.

Tabnuua 3.2
Brixoa sxaucTepoHa B 3aBUCUMOCTH OT CTETIEHU U3METBUYEHUS ChIPhs
Pasmep Cymma Brixon cymmbl Brixon
YacTHII, OKCTPAKTUBHBIX | JKIUCTEPOUIOB K AKJIUCTEPOHA OT
MM BEILIECTB K MAcCE€ | Macce ChIpbs, Yo COZIEp)KAHUS B
ChIpbs, % ChIpbe, %o
Memnee 1 8,6 0,9065 82,2
1-5 8,4 0,9014 81,4
5-10 8,2 0,8862 78,7
10-15 8,1 0,8540 75,5
Heusmenbuennoe
CBIPbE 7,9 0,8055 719

[Ipy bBKCTpakuMK HEU3MEIbYEHHOTO U KPYIMHO H3MEIbYEHHOIO ChIPbs
MOBEPXHOCTh CONPUKOCHOBEHHUSI YacTUI[ C PACTBOPUTENIEM Majia, MPOLEcC
IPOXOJUT MEJUIEHHO, TpeOyercst Ooubliol pacxon pactBoputens. Ilpu oueHb

MCJIKOM ITIOMOJIC ChIPpbA — MCHCC 1 MM IMpoIeCC yCKOPACTCA, OAHAKO, N3-3a TI0XOM
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(UIBTPYEMOCTH CJIOSI CHIPbSI BO3HUKAIOT TPYAHOCTH B OCYIIECTBIECHUHU TIPOIlecca.
JIst  CyIIEeCTBYIOMUX AKCTPAKTOPOB ONTHMAJILHON CTEMEHBIO TOMOJA CHIPhS
ABygeTCs 1-5 MM.
Biusinue TeMnepaTypsbl Ha NPOIECC IKCTPAKIIUM IKTUCTEPOUIOB U3 H/Y
CMOJIEBKH Oparyiickou

[Ipu SKCTparupoBaHWU PACTUTENBHBIX BEMIECTB YacTO TOJIOKUTEIbHBIN
abdexT wurpaer TtemmeparypHbii (akTop. M3BeCTHO, YTO C yBEIWYECHUEM
TeMrnepaTypsl npoiecc TuPp y3un yCKOpSeTCs.

C »TOM 1ENpI0 M3y4Yaad MPOIECC BIMSHUS TEMIEPaTyphl HAa BBIXOJ CYMMBbI
SKCTPAKTHBHBIX BemlecTB u dKaucTena mpu 20, 30, 40, 50, 60 °C.

B tepmocraTte ycTtaHOBHIM €MKOCTh BMECTUMOCTRIO 2,0 11, 3arpy3miu 0,5 kr
BO3MIYIITHO CYXOTO HW3MENBUYCHHOTO CBIPhS, W MPOBOIWIN JKCTpakimio 80%
ATHJIOBBIM CIIUPTOM CEMHUKPATHO, HAcTamBas 1Mo 8 4acoB. [lomydeHHbIE SKCTPAKTHI
ylmapuBaiu B BakyyM-BbimapHoMm ammapate (BBA), octatok pasz6aBisim BOIOM,
obpabaTsiBasI XJIOPOPOPMOM U aHATHZUPOBAIIH.

[TomyueHHbIe pe3yabTaThl BIMSHHUS TEMIEPATypbl Ha TPOIECC AKCTPAKIUH

SKIUCTEPOUIOB PUBEIEHBI B Ta0I. 3.3.

Tabmura 3.3

Bnusgnue Temneparypbl Ha IPOLECC IKCTPAKIUU SKTUCTEPOUIOB U3 H/U

CMOJIEBKH Oparyiickon

Temmneparypa, °C Cymma Brixon cymmbl Brixon
AKCTPAKTUBHBIX | SKAUCTEPOMUJOB K | 3KIUCTEPOHA, % OT
BEILECTB, % K Macce ChIpbsi, %o COIEPHKaHUS B
Macce ChIpbs ChIpbE
20 8,2 0,8985 81,9
30 91 0,9014 82,1
40 11,2 0,9056 82,2
50 12,8 0,9102 82,4
60 14,6 0,91,57 82,5
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[Ipy SKCTpakiuu MpU pa3HOM TEMIEPATYPHOM PEXKUME, HO OIMHAKOBBIX
YCJIOBUSIX YCTAaHOBUWJIM, YTO TIOBBIIICHUE TEMIIEPATYPhl CYIIIECTBEHHO HE BIMSET Ha
BBIX0J1 KJMCTEeHA. C MOBBIIICHUEM TeMIIEPaTyphl BBIXO AKCTPAKTUBHBIX BEIIECTB
YBEIMYHUBACTCS, HO KOJIMYECTBO SKAUCTEPOUIOB TTOUTH HE MEHsSIETCs. To eCTh, IpH
OKCTPAKIMK B yCIOBUsAX KoMHaTHOW Ttemmeparypbl (20-30 °C) wusBieueHue
HKJIUCTEPOUIOB Majo OTJIMYAETCS OT SKCTPAKIMH C TOJOTPEBOM, KPOME TOTO
MOBBINICHUE TEMIIEPaTyphl OTPHUIATEIIBHO BIUSET HA YUCTOTY JKCTPAKTa, T.K.
YBEJIMYMBACTCS U3BJICUCHHE OA/IACTHBIX BEIIECTB. BhIfeneHue 3K AMCTEPOUIOB U3
TAKOTO JKCTpaKTa 3aTPYIHSAETCSA, MOITOMY 3SKCTPAarupoBaHWUE TMPU KOMHATHOU
TeMIiepaType HambOojee ONTUMAIbHO, TaK KaK OOEeCreYrMBaeT BBICOKHI BBIXO]
KOHEYHOTO TMPOAYKTa M HE TPEOYeT JIMIITHUX dHEPro3arpar.

OnTuMu3anus npouecca IKCTPAKIUM IKTUCTEPOHA U3 H/Y CMOJIEBKHU
Oparyickou

VccnaenoBanre TEXHOJIOTHYCCKUX IIPOIIECCOB CBS3aHO C TPYAOCMKHUM H
JUTUTEIBHBIM 3KCIIepUMEeHTOM. ONTHMU3AIMUS YKCIIEPUMEHTAIBHBIX UCCISI0BAHUMA
Ha BCEX CTaAMAX TEXHOJOTHYECKOTO TIPOIlecca J1aeT BO3MOXKHOCTH YBEIMYUTH
7¢h(HEKTUBHOCTh, HAy4YHBIX uccienoBanuit. s moBbimeHus 3)PEKTUBHOCTH B
ONTHUMHU3AIIMA ¥ TPOTHO3UPOBAHUHM XHMHKO-TEXHOJIOTHYECKHUX  IPOIIECCOB
MPUMEHSIOT METOJ] MaTEMaTHICCKOTO TIIAaHUPOBAHMSI.

[TonmyunB anpuopHyr0 HWHGOPMAIHIO, BIUSIONIYI0 HA TPOIECC W3BJICUEHUS
DKJIUCTEHA W3 CBhIPbs, MNAJIbHEHIINM TMOUCK ONTUMAJIbHBIX YCIOBUW BEICHUSA
mporiecca MPOBOAMIM METOJAOM MaTEMaTHYECKOTO IIAHMPOBAHMS DKCIICPHUMEHTA

1o bokcy-Ywuicony.

[Ipyu »sTOM BappupoBaNu cleaylOUMMU  (QakTopamu: X; — Bpems
DKCTPAarupoBaHus; X, — CTENEHb H3MEIbYEHHUS ChIpbs; X3 — TEMIlepaTypa
skcTpakiuu; X4 — I/d (OTHOIIEHWE BBICOTHI K AMAMETPY JKCTpakTopa); Xs —

KOHLIEHTpAIUsl CIUPTa B OKCTPareHTe.
[Ipy maHUpOBaHMM HMCHOJB30BAIM Y4 PEIUIMKUA OT TOJHOTO (PaKTOPHOTO
5
9KcrepuMeHTa Tuna 2°. BpiOpanu ypoBHM (AkTOpOB W HMHTEpPBAIbI HX

BapbUpoBaHus (Tabm. 3.4).
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@akTOpbl U UHTEPBAJIBI BAPbUPOBAHUS

Tabmnura 3.4

@aktopel | EnuHnns YpoBHU (hakTOpOB NHuTtepBan
U3MEPCHUS | HMKHUW | OCHOBHOW | BEPXHUU | BapbUPOBAHMS
X1 Yac 4 5 6 1
X5 Mwm 3 4 5 1
X3 °C 20 40 60 20
Xy - 1,0 1,7 2,4 0,7
X5 % 70 80 90 10

[TapameTtpoM ontumm3zanuu (Y) BbIOpaIM BBIXOJ AKJIUCTEPOHA IMPU MEPBOM

KOHTAaKTC (13213. I[H?I OIIBITOB HCIIOJIL30BAJIM H3MCJIBbYCHHYIO H/4 CMOJIEBKH

Oparyiickoil ¢ coaepxxanuem sKkauctepoHa 0,19% ot Macchl cbipbs. OnNbITHI

IPOBOJMIIM B CTAaTHYECKUX YCJIOBHSX B 3KCTPAKTOPAX €MKOCTBIO OKOJIO 7 J, KyJa

3arpy>Kajiv mo 1 Kr ChIpbsi.

B Ttabm.

IIOJIyYEHHBIE PE3YJIbTATHI.

3.5 npuBeACHBI

MaTpula IUIaHUPOBAHUA OKCIICPUMCHTA U

Tabmuma 3.5

ManI/II_Ia IJIaHUPOBAHHA OKCIICPUMCEHTOB U UX PE3YJILTATHI

No daxTtop OyHKIUA OTKIIUKA
OIBITOB | X X5 X3 X4 X5 Xs Y, Yo | Yoren | Yoo
1. + - - + + - 30,2 | 30,8 | 30,5 | 30,58
2. + - + - + + 25,6 | 26,1 | 25,85 | 25,6
3. + + - - + - 384 | 37,6 | 38,0 | 37,94
4. + + + + + + 271 | 275 | 27,3 | 27,56
S. + - - - - + 25,3 | 24,6 | 2495 | 25,2
6. + - + + - - 358 | 36,4 | 36,1 | 36,02
1. + + - + - + 2712 | 2716 | 27,4 | 27,16
8. + + + - - - 43,0 | 43,6 | 43,3 43,38

PGSYJ'IBT&TI)I OIIBITOB IMPCACTABJICHLI B BUJIC YPABHCHUA PErpCCCUUA.

Trac:

Y=b0+b1X1+b2X2+b3X3+b4X4+ b5X5;

(3.1)

bo, by, by, bz, b4, bs — kodddummentsr perpeccun, xoTopbIe
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BBIYHCIIIOTCS TI0 (popmyIie:

N
= (Xi5xY5)
N
rae: | — Homep ombita (1,2,...8); j — HOMep dakrtopa (1,2,3,4,5); X jj —
KOJHMPOBaHHOE 3HadyeHue ¢akTtopoB; N — YHCIO OMBITOB, MMOCTABICHHBIX B

HE3aBUCHMBIX yCIIOBHSX.

bo =31,68; by =2,33; b, = 1,46; b3=-1,35; b, =-1,26; bs=-5,3.

[ToncraBnsisi paccuutaHHble 3HaYeHUS Kod(@uuueHTtoB B ypaBHeHue 3.1,
HOJTyYaeM:

Y =31,68+ 2,33 X; +1,46 X, -1,35 X3 -1,26 X, -5,3 Xs

[TpousBenu pacueT qucnepcur BOCIPOU3BOAUMOCTH (Tabi1.3.6).

Tabmnura 3.6
CTaTHCTUYCCKUN aHAIIN3
Ne DyHKIUSA OTKIMKA AYi AYi® Si° AYiP’ | (AYi")?
ombiTa | Y, Y, Yo
1 30,2 30,8 | 30,5 0,3 0,09 0,10 -0,08 0,006
2 25,6 26,1 | 2585 | 0,25 0,063 | 0,126 0,25 0,06
3 38,4 37,6 | 38,0 -0,4 0,16 0,32 0,06 0,004
4 27,1 275 | 27,3 0,2 0,04 0,08 -0,26 0,07
5 25,3 246 | 2495 | -0,35 0,123 | 0,246 -0,25 0,06
6 35,8 36,4 | 36,1 0,3 0,09 0,18 0,08 0,006
7 27,2 27,6 | 27,4 0,2 0,04 0,08 0,24 0,058
8 43,0 43,6 | 43,3 0,3 0,09 0,18 -0,08 0,006
Cymma 253,4 1,312 0,27
[TpoBepsieM aIeKBaTHOCTH JHCTIEpcHid 1o KpuTepuro KoxpeHa:
Shax < (3.3)
3KC N Kp
> S
i=1

Crenens cBobomel f; = (n-1) = 2-1=1; f, = m(n-1) = 8(2-1) =8

N - Yucio MMapaJuICJIbHBIX OIIBITOB, M - 9YUCJIO ONBITOB
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G =0,6798
Jnucnepcun 0MHOPOIHBI, TaK KK Gpacy <Gragy-

Brruucnunm qucnepcuto BOCIpOU3BOAUMOCTH O (hopMyIie:

25 (Y, -Y): >S

g = _i5 =1392/8=0,174 (3.4)
N N
PaccuntsiBanu aucnepcuio ko3 GUIIMEHTa ypaBHEHUS pETPECCUU:
S%,;=0,174/8 = 0,021 (3.5)

Omnpenensiiv A0BEPUTEIbHbIA HHTEPBAT:
Ab;j = £t Sy ;

rae Sy = VS%hi;

t — TabnuuHoe 3HaueHue kpurepus CThIOICHTA.

t=2,306 npu f =8

Ab; = 42,306 0,021 = +0,334

KoaddurmenTs! 3Haunmbl pu b>Ab

[Ipou3sBenu MpOBEPKY aIeKBATHOCTH MOJICIIH 110 KpuTeputo duiiepa:
0,27/2=0,135

e N — YUCII0 TapalIeIbHBIX OIBITOB B i-if CTPOKE MATPHUIIHI;

f=N-(K+1)=8—(5+1) =2
K — gucno ko3 duiimeHToB Moemu.

S2 46,3322

e = = = 4,496
S2 10,305

Fs=4,5 ma fy=2, f£,=8.

B namHOM cnydae Fpq < Fre; 4,496 < 4.5, ciemoBaTenbHO, MOJENb

a/IeKBaTHO OMHCHIBACT JIMHEHHOE MPUOIIKEHNE K OTUMYMY.

yCTaHOBI/IHI/I, 4TO OCHOBHOC BJIMAHHUC Ha IMPOLCCC SKCTPAKIHKU SKAUCTCPOHA

U3 H/Y CMOJIEBKa Oparyickasi OKa3bIBatOT PakTOphl X1 — BPEMS IKCTPAKINHU U X5 —

KOHOCHTPAIUWA CIIMPTA B SKCTPArcHTC.

KpyToe BocxoxkieHre He MPOBOJIUIIH, TaK Kak B OMbITe No8 MOTy4nIiu BBIXO]

43,3%, 4TO BIIOJIHE MTPUEMJIIEMO NP MEPBOM KOHTAKTe (ha3.
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Takum 00pa3zom, MPOBEAECHHBIMHU HCCIEIOBAHUSAMHI METOJOM MaTeMaTHUYECKOTO
IUTAHUPOBAHMSI SKCIIEPUMEHTA BBIBWIM ONTHUMAJbHBIC YCIOBHUS SKCTPAKIHUU
ChIpbsl IIPU INIEPBOM KOHTaKTe (a3, a MMEHHO 3KcTpakius 90% cnuprom npu
temneparype 20 °C, crenenu usmenbueHUs: colpbsi — 70% mpoxoaa depe3 CUTO

JIraMeTpoM oTBepetuit 5 mwm, nipu 1/d = 1 u BpemeHu 3kcTpakiuu 6 4acos.

KuHeTnka 3KCTpaKiuy 3KAMCTEPOUIOB M3 H/Y CMOJIEBKH Oparyickoi

[Ipu u3BNeyeHUU OHOJOTUYECKU-AKTUBHOTO COEIMHEHUS U3 PACTUTEIHLHOTO
CBIpBSl, TJ€ €My CONYTCTBYET OOJIbLIOE KOJMYECTBO JPYIMX BEIIECTB,
[EeNecO00pa3HO M3YYHTh KHHETHUKY OKCTPAKIMH BBIACISIEMOTO  BEIIECTBA.
HenoctatouHoe BpeMsi KOHTAaKTa CbIpbSi C PACTBOPHUTENIEM YMEHbBIIAET BBIXO]I
IPOAYKTa, a Ype3MEPHOE YBEIMUECHNE BPEMEHU KOHTAKTa MPUBOJIUT K MOTyUYEHUIO
AKCTPAKTOB C OOJIBILIUM COJIEP>KAHUEM CONMYTCTBYIOIIMX BEIIECTB, YTO 3aTPYIHSET
JNanbHEHIINEe TEXHOJOTMYECKHe orepanuu. /[ omnpeneneHus IIUTEIbHOCTU
HKCTPArupoOBaHusl U3yyeHa KMHETHKA Mpolecca IKCTPAKIMH IKAUCTEPOUIOB, AJIS
YEero aHaJIM3MPOBAIOCh U3MEHEHUE KOHIIEHTPALIMH 3KAUCTEPOHA BO BPEMEHH.

OnbITl MPOBOJMIM CIACAYIOUIMM OOpa3oM: MmO | Kr HM3MENbYEHHBIX H/4
CMOJIEBKU Oparyiickasi 3arpyXajii B CEMb 3KCTPAKTOPOB €MKOCThio 1mo 10 7, B
Ka4eCTBE PACTBOPUTENS JIsl M3BJICUYEHHUS SKAUCTEPOUJIOB HCMOJb30BaIM 90%
STUJIOBBIA CIUPT. DKCTPAKLHUIO MPOBOIMIIM IPU KOMHATHOU TEMIIEpaType.

B mnepBoM »skctpakrope (ombiT Ne 1) IIMTENBHOCTH ASKCTPArMpOBaHMUS
coctaBwia 1 yac; BO BTOPOM 3KCTpakTope — 2 4yaca (ombIT No 2); B TpeTbeM
skcTpakTope — 3 yaca (onbIT Ne 3); yeTBepTOM 3KCTpakTope — 4 yaca (onbIT Ne 4);
MSITOM 3KCTPAKTOpe — 5 4acoB (onbIT Ne 5); 1mecToM 3KCTpakTope — 6 4acoB (OMIBIT
No 6); cenpbMoM skcTpakTope — 7 yacoB (onbIT Ne 7). [To ucteueHnu 3Toro BpeMeHu
OKCTPAKThl  CIMBAJIM, YyMNApUBAIA U  ONPENCISUIA  COJAEPKAHHE  CYMMBbI
skaucrepousioB mMerogoM BDXKX. M3meHeHue KOHILIEHTpalMU SKAUCTEpOHA B
3aBHCHUMOCTH OT BPEMEHU HACTaWBaHUS NPU NEPBOM KOHTAKTE (pa3 MmpeacTaBiIeHO
B Tabin. 3.7, U3 KOTOpOM BHUIHO, YTO BpeMsi HEOOXOAUMOE sl JOCTHUKEHUS

pPaBHOBECHOM KOHIICHTPAIMH IIPU MIEPBOM KOHTAKTe (pa3 COCTABUIIO 5 4acoB.
34



Jna ycraHoBieHus (ha30BOro paBHOBECHSI MpPU BTOPOM KOHTakTe Qa3
MPOBOJIMIIN OMBITHI B CIEAYIOMUX YCIOBHUSAX: MO 1,0 Kr W3MEIbYEHHBIX CHIPHS
AKCTparupoBajid B MATH 3KcTpakTopax 90%->THUIOBBIM CIUPTOM B TEUYEHUE S
yacoB (Bpems, He0oOXOauMoOe€ Uil YCTaHOBJEHHs (PAa30oBOro paBHOBECHUS IMPH
NEePBOM KOHTAKT€). OKCTPAKThl CIMBAIA M 3aJUBaJIM CBEXHUE MOPLUUU
pactBopuTeina. U3 nmepBoro skcTpakropa dKCTPakT ciuBaiu yepe3 0,5 yaca (OmbIT
Ne 8); u3 Broporo — uepe3 1 gac (onbIT Ne 9); u3 Tperbero — yepe3 2 yaca (onbIT No
10); u3 yeTBepToro — yepes 3 vaca (ombIT Ne 11); u3 msToro — yepe3 4 yaca (OMBIT
No 12). 3arem 53KCTpakThl Crymjaid U B OCTAaTKE OMNPEACISUIM COJEp>KaHHE
skaucTepona. CojepxaHue KIMCTEPOHa B SKCTPAKTaX B 3aBUCUMOCTH OT BPEMEHU
HACTaMBaHMS TPU BTOPOM KOHTakTe (a3 mpuBereHo B Tabn. 3.7, U3 KoTOpou
BUJTHO, 4TO (pa30BOE PaBHOBECHE IIPH 3TOM JIOCTUTaeT uepe3 3 4.

Takum xe 00pa3oM HCCieI0BaIl U3MEHEHHE KOHIEHTPALMK SKAUCTEpOHA B
AKCTPAKTE MPHU TPETHEM, YUETBEPTOM H IISITOM KOHTaKTax (has.

W3 pe3ynbTatoB, NpuBEACHHBbIX B Tald. 3.7, BUAHO, YTO TPU TPETHEM

KOHTaKTe (pa3 paBHOBECHE JIOCTUTAETCs yepe3 2 yaca, IpU YETBEPTOM M ISITOM —

yepes 1 ygac.
Ta6numa 3.7
Brixoa sxaucTepoHa U3 H/4 CMOJIEBKH Oparyickoi B 3aBUCUMOCTH OT BPEMEHU
Bpewms Brixon sxaucTepoHa OT coiepKaHusl B ChIpbE, B %
Hacta- | Ilepsbiii | Bropoui | Tperuii | YUerBeptoit | IIsaThlid [lecrou
MBa- | KOHTAKT | KOHTAaK | KOHTAaKT KOHTaKT KOHTAKT | KOHTAaKT
HUSA, 9 dba3 T a3 dba3 dba3 da3 da3
0,5 131 8,2 6,0 4,6 1,8 0,5
1 22,7 14,2 10,8 5,8 3,4 1,4
2 30,9 19,6 15,4 5,8 3,4 1,4
3 37,6 23,2 15,4
4 43,9 23,2
3) 48,1 23,2
6 48,1

Jns Oonee HArjasigHOTO BHUJA pe3yJbTaThl, MNpUBEJAEHHbIE B Tabn. 3.7,
35



oToOpaxeHsl B BuIe Auarpammbl (puc. 3.1), U3 KOTOpPOH BUIHO, YTO KPHUBBIC
OKCTPAKIMN TPEACTABISIOT COO00M THUMHYHBIE HM30TEPMBI, CTpEMSIIHECT K
paBHOBecuio. [Ipuyem, HeoOXoaMMOe BpeMsi HACTaMBAaHUS MPHU MEPBOM KOHTAKTE
¢da3 coctaBuio 5 yacoB, IpU BTOPOM KOHTakTe ¢a3 - 3 yaca, pU TPETbeM — 2
yaca, Py YETBEPTOM M MATOM — | Hac, T.e. 37ech MOKa3aH XapakTep U3MEHEHUS

CKOPOCTH 3KCTPAKIKWH B 3aBUCUMOCTH OT UCTOLICHHA ChbIPb.

60 - C.% ——|
—o—1I
50 —— |
o
40 vV
——V
30 '
20
10 T, uac
0
0 0,5 1 2 3 4 3) 6
| - mepBoIit KOHTAKT a3, |l - BTopoit koHTakT (a3, |l - TpeTuit koHTakT DHas,

IV - geTBepThIil KOHTAKT (a3, V - maTeiif KOHTAKT ¢a3, VI - mecToit KoHTakT ¢a3

Puc. 3.1. Boixoa 3xaucTepoHa U3 H/4 cMOJIEBKHU Oparyickoii BO BpeMeHH!

npu 3xkcrpakiuu 90%0-3THJI0BBIM CHUPTOM

N3 tabmn. 3.7 Takke BUAHO, YTO TPHU MSATOM M IIECTOM KOHTaKTaX (a3 BBIXOJ
SKJIUCTEPOHA HE3HAYMTEIbHBIN. 3a ISTh CIMBOB CTEIEHb M3BIICUCHUS COCTABHIIA

95,9 %, 4TO BHOJHE MPUEMIIEMO AJIsl CTaJAUU SKCTPAKIUH.

3.3. OuncTKAa U U3BJIeYeHHe cejiedeHa U3 BOJHOT0 pacTBopa
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B skcTpakT Hapsiy ¢ 9KAUCTEPOHOM MEPEXOASIT COMYTCTBYIOIINE BEIIECTBA,
Takhe Kak XJOopoQuuibl, 3(pUpHbIE Macia, caxapa, WHYJIUH, (IaBOHOUBI,
NyOUIIbHBIE, Kpacsllue, CMOJIMCTbIE U JApyrue BeniecTBa. OYUCTKY CTyIIEHHOTO
HKCTPAKTa OCYIIECTBISUIM C HCIOJB30BaHUEM METO/a >KUJIKOCTHO-KUIKOCTHOU
HKCTPAKIIUH.

3.3.1. Ouucmka »3Ixkcmpakma u3 Hlu cmoneeku oOpazyiickou om
CONYMCMEYIOUUX 6eUieCm e

C uenblo ynanaeHusi mpuMecel TUnopuiIbHOr0 xapakrepa ObUIM MPOBEICHbI
CJIETYIOIIHE OTIBITHI:

[Momydenusiit u3 1 Kr chIpbs SKCTpakT ynapusaiu 10 0,5 11, 100aBiIsM 2 1 BOABI
Y JUTS yJAJICHUSI OCTAaTKOB CIIUPTa KOHIIEHTPUPOBAIH 0 2 1. PacTBOp SKAMCTEpOUI0B
pasneniau Ha 4 yactu U o0pabaThIBajIl OPraHMYECKUMHU PACTBOPUTEIISIMHU, TaKUMH
KakK Xj0podopM, O€H30I1, IKCTPAKITMOHHBIN OCH3UH U dTHIIAIETaT MITUKpaTHO 1o 200
MIL

OuniieHHBIH OT JUNOQUIBHBIX BEIIECTB BOJHBIM PACTBOP JKCTpaKTa
aHAIM3UPOBAIM HA COJIEpP)KaHWE OHKIUCTEPOHA, a TakKe OMPEACNSIN BBIXO

COTYTCTBYIOIIMX BEIIECTB BECOBBIM MeTOI0M (Tab611.3.8).

Tabmuma 3.8
Bnusnue pacTBopuTenell Ha OUUCTKY IKCTpaKTa U3 H/4

CMOJIEBKH Oparyiickon

PactBOpuTens Brixon skaucrepona, B % ot N3Bnexkaemplie
COJIEP/KAHUS B ChIPHE CONYTCTBYIOILIME BEUIECTBA, B
% K mMacce ChIpb.
Xnopodopm 9,6 1,5
Benzon 10,6 1,6
bensun 3,2 0,7
DTHiaanerar 16,3 3,2

Kak BuaHo u3 Tabn. 3.8, mpu oO0pabOTKe OTUJALETaTOM, OEH30JIOM U

XJIOpOOPMOM  BBIXOJ] COMYTCTBYIOIIMX BEIIECTB HAWOOJBIINNA, HO JaHHBIC
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pPacTBOPUTENIM BMECT€ C COIYTCTBYIOIIMMHU BEHIECTBAMH TAaKK€ XOPOIIO
U3BJIEKAIOT 3KAUCTEpOH. [Ipu 06paboTke OEH3MHOM MOTEPU SKIUCTEPOHA MEHBIIIE.
[ToaTOMY Al OYHCTKHU IKCTPAKTa OBLIO PEUICHO MCHOJIb30BaTh dKCTPAKIIUOHHBIHN

OCH3UH.

JIluHaMM KA npolecca 0YMCTKH IKIMCTEPOHA OT COMYTCTBYIOIIMX
BelleCTB
CrneayoomuM 3TanoM SIBUJIOCh M3YYE€HHE JAMHAMUKUA OYHUIICHHS OCH3MHOM
KyOoBoro octartka. s 3toro skcrparupoBanu 0,5 kr ceippd. CrnupToBbIe
sKcTpakThl yrnapuBanu 10 200 mi u pazbaBmsimu 400 M Boabl. 3aTeM KyOOBBIN
ocTaToKk oOpabarpiBasin OeHzuHoM 5 pa3z mo 200 mi. Kaxnoe usBieueHue
BBICYIIMBAJIN JI0 JOCTUKEHHSI IOCTOSHHOTO BEca.

Pe3ynbpTaThl ONBITOB MPUBENCHBI B BUJIE AUarpaMmsl (puc 3.2).

2 -

Buixona, %

1,5 -

1 -

0,5 -

0 : :

1 2 3 4 5

KoaudecTBO c1MBOB

Puc. 3.2. lunaMuka u3BjiedeHHsl COMYTCTBYIOIIMX BellleCTB

N3 puc. 3.2 BUAHO, YTO MJIsi MPAKTUYECKH HCYUEPIBIBAIOUICTO YAAJICHUS
COITYTCTBYIOIIMX BELIECTB W3 KyOOBOTO OCTaTka HEOOXOIUMO HE MEHee Tpex
OKCTPAKIHMA IKCTPAKIIMOHHBIM OCH3UHOM.

3.4. 3B1eyeHHe IKANCTEPONIOB U3 OUHIIEHHOT0 PAaCTBOPa

[Tocne 06paboTku OCH3MHOM B BOJHOM PAcCTBOPE OCTAaeTCs eIle OOJbInoe
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KOJIMYECTBO AYOMIIBbHBIX, KPACSIIUX BEIIECTB, YIICBOJOB U APYTUX, OIU3KUX MO
CBOMM (PU3MKO-XHUMUYECKUM CBOMCTBaM 3KAHMCTEpouaaM BemecTB. i 3TOro
HEOO0XOMMO MIPOBECTU NPEIBAPUTEIBHYIO0 OUUCTKY OT 3HAUUTEIBHON 4acTH ITHX
COECIMHEHU.

C nenpio noadopa cMecH pacTBOPUTENEH ISl U3BJICUEHUS SKIUCTEPOUIOB U3
BOJHOT'O PacTBOPA MbI IIPOBEJIA CEPUIO MOJCIIBHBIX OIBITOB.

OnbITEl TPOBOAUIH ClIeytoIKUM oOpazom: 200 MJI MOTYyYEHHBIX OUHUIICHHBIX
BOJIHBIX PacTBOPOB 3KJAMCTEPOUJOB U3 H/U CMOJIEBKa Oparyiickas, coaepiKaBIlIHe
N0 2 T D3KIUCTEpOHA OKCTPAarupoOBAIM Ppa3IMYHBIMU cMecsMu 1o 50 mi
JNECATUKPAaTHO B  OJMHAKOBBIX  yCIOBUSAX. V3BnedueHus  o00e3BOKHUBAIU
CEPHOKHUCIIBIM HATPUEM, OTIOHSJM PACTBOPUTENb IOJ] BaKyyMOM, CYIIMJIU O
IOCTOSIHHOTO BECAa W AHAJM3UPOBAIM BBIXOJ SKJIUCTEPOHA. DKCIEPUMEHTAIbHBIC
JlaHHBIE TIpUBEIeHBI Ha rpaduke (puc. 3.3).

Kak BumgHo w3 puc. 3.3 JydlIMMH SKCTPAreHTaMH ISl JIKCTPaKIUU
SKJIUCTEPOHA, B YACTHOCTH 3KAMCTEPOUIOB, U3 BOJHOIO PACTBOPA ABJISIFOTCS CMECH
xJopodopMa ¢ IporaHoiaoM-1, mponaHosomM-2 u OyTaHo.

Hcxonass W3 HSKOHOMHYECKMX M TEXHOJIOTHYCCKHX COOOpaKCHHH, s
pa3pabaThiBa€MO TEXHOJOTMH Mbl PEKOMEHJIOBAJIM IIECTUKPATHYIO SKCTPAKLIUIO

OyTaHOJIOM.
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100 -
90 -
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60 -
50 -
40 -
30 -
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10 -

1 2 3 4 5 6 7 8 9 10

| - w.GyrunoBeii cnmpt, Il - Xnopodopm-stunossiii cnupr (2:1), Il - Xnopodopm-
m3onpormiobiii cnupt (1:1), 1V - Xnopodopm-uzonpormnossnii cniupt (2:1), V - Xnopodopm-
npormwioBbii criupt (1:1), VI - Xnopodopwm-a.0ytmnoseiii cimpt (1:1), VIl - benszon-
n3onponuioBsiid cnupt (1:1)

Puc. 3.3. /Inunamuka u3BjiedyeHus IKIMCTEPOHA U3 BOJHOI0 pacTBOpa

Pa3JIHYHBIMU OPraHUYeCKUMHU PACTBOPUTEISIMHU

3.5. lloadop HanmoJHUTES JJISl CYLIKH cejlefeHa

[Ipu cymike OyTaHOJIBHOIO AKCTpaKkTa HE ObUI TMOJIYYEH MOJIOKUTEIbHBINA
pe3yNbTaT, TaK KaK CyOCTaHIUS SBIISETCS TUTPOCKOMMYHBIM MpoaykToM. [ToaToMy
peiieHo ObUIO BBIOpAaTh HAMIOJIHUTEIh B HEOOXOAMMOM KOJMYECTBE IS MOTYUCHHUS
XOPOIIO BBICYITUBAEMOM U CTAOMILHOM MPU XPAaHEHUU CyOCTaHITHH.

OnbITEl MPOBOJUIN MO cleaytomed Meroauke: mo 1,0 Kr u3MelbueHHOTo
CBIPBSI DKCTPATUPOBAIIH B UETHIPEX IKCTPAKTOPAX MATUKPATHO STUIOBBIM CITUPTOM,
00bEIMHEHHbIE U3BJICUCHUS yIIApUBAIA U Pa30aBisiiiM BOJOW B cooTHOomeHuu 1:1.
CrnupToBOAHBIE PAcTBOPHl TOMEIIANA B TPU JEIUTEIbHBIX KOJOHKH U
oOpabaThiBaJId TPEXKpaTHO O€H3UHOM. OUMILEHHBIE PACTBOPHI 3KCTPArupoBaIU

oyranosiom 1o 100 M mecth pa3. OObeTuHEHHBIE IKCTPAKTHI U3 KXKIOH KOJOHKHU
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CTYIIAJHU A0 MOJIHOTO yJaneHus OyTraHona, nopuusamu n1o0asisis mo 20 mut Bogsl. K
rycToit Macce 100aBisuiy 1o 20 T HaMlOJIHUTEINS U aHATU3UPOBAIIH.

[To pe3ynbraram aHanKu3a yCTAaHOBJICHO, YTO MO COJAEPKAHUIO SKIUCTEPOUIOB
B cyOcTaHuuu cenebeHa caxap, myka, kpaxman u MKIL] moaxonar B kauecTBe
HarmoJIHuTeNneH, T.K. npoekT BOC periaMeHTUPYIOT COJEpKaHUE CYMMBbI
KIUCTEpOUIOB B cyocTanuiun He MeHee 20%. OnHako, mpH TepeMelInBaHUU
SKIUCTEPOUIOB C CaxapoM, MYKOM M KpaxMajoM, MOJy4YeHHbIE CYOCTaHIIUU
TUTPOCKONUYHBI, BCIEACTBUE YETO OBICTPO KOMKYIOTCS.

Takum o06pazom, Hambosee MOAXOASIIMM KOMIIOHEHTOM [UIsl HAlOJHEHHS
cencoOena sisercss MKII (TSh 64-14856526 — 001:2002).

Jlns u3ydeHHs CTENEeHM W3MEJIbUYaeMOCTH CYOCTaHIIMU cejeOeHa OblUn
IIPOBENECHBl  JKCIIEPUMEHTBI,  ONPEACIAIONIME  HEOOXOIMMOE  KOJMYECTBO
nob6assiemoro MKII.

[To 1,0 xr u3MenpUEHHON W3 H/Y CMOJICBKM OparyicKod SKCTparupoBajivd B
HKCTPAKTOpaxX MATUKPATHO OHTHIOBBIM CHUPTOM, OOBEIUHEHHBIC H3BICUYCHUS
ynapuBaiv U pa30aBisid BojoM B cooTHouieHUH 1:1. CniupTOBOAHBIE PacTBOPHI
MOMEIIAIN B JICTUTEIbHBIC KOJOHKH M 00pabaThIBadu TPEXKPATHO OCH3MHOM.
OumniieHHbIE PACTBOPBI AKCTparupoBaiu Oyranosom no 100 mi mect pasa.
OObeIMHEHHbIE SKCTPAKTHI U3 KaXJA0W KOJOHKHM CTYLIAlIH, CMEIIUBAINA C Pa3HbIM

kosmyectBoM MKII, cymunu n ananusupoBanu. Pe3ynbTarsl ONBITOB IIPUBEIECHBI

B Tab. 3.9.

Tabmuma 3.9
[Mon6op MK i mosmyuenust cyOcTaHIMK cenedeHa
KonnuectBo CootHOolIEeHNE Conepxxanue CrerneHp U3MENBYAEMOCTH
no6asisiemoro | MKII — ucxonnoe | skaucTepoHa B cyOcTaniuu cenedeHa
MKIIL, BT CBIpbE cenebene, B %
35,0 1:3,1 4.7 JIETKO U3MEIbYaETCS
30,0 1:3,3 5,2 JIETKO U3MEIbYaETCS
25,0 1:4,0 5,6 U3MEJIHYAETCS
20,0 1:5,0 6,4 W3MEJIbYACTCS C YCHIIUEM
15,0 1:6,6 6,9 TPYJIHO U3MEITHYACTCS
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N3 Tabn. 3.9 BuaHO, YTO TNpU CMEIMBaHMM HKauctepousoB ¢ MKIl B
KOJIMYECTBE, PABHOM COOTHOIICHUIO 1:3,1 K HMCXOAHOMY CBIPBIO, MOJIy4YE€HHAas
cyOCTaHIMSI JIETKO M3MENIbUaeTCs B TIOPOIIIOK, HO TI0 COJEPIKAHUIO IKIUCTEPOHA HE
cooTBeTcTBYeT TpeOoBanusM mnpoekty BDC. Ilpu coortnomennn 1:5 u 1:6,6
coliepkanue skaucrtepoHa 6oznee 20%, HO TMoOJydyeHHass CyOCTaHLMS TPYIHO
u3menpyaerca. Ilostomy npu momydeHun cyOctanmmu — cenebena  MKI]
HE0O0X0MMO 100aBJIATh B cooTHommeHusx ot 1:3,3 mo 1:4,0 MKI k ucxomnomy
CBIPBIO.

KomuuectBo pobapmsemori MKI[ moxkeT koiebaTbcsi B 3aBHCHMOCTH OT
COAEPAKaHUS FKAUCTEPOUIOB B UCXOJHOM CHIPHE.

[Tepen no6asinenuem MKII rycroit OyTaHONBHBIN IKCTPAKT, TOBEACHHBIN 10
MOCTOSTHHOT'O Beca, pacTBOPSIIOT B BOJIE. 3aTe€M, pacTBOP YIAPUBAIOT J0 MOJOBUHBI
obbema, cmemmBaroT ¢ MKII u cymar B cymmibHOM mikady mnpu temmeparype 70-
80 °C 2-3 gaca. JrToT mporecc 00OecleurnBaeT PaBHOMEPHOE CMEIIMBAHUE

skauctepouioB ¢ MKILI, a Takke yaaneHre 0CTaTOYHOTO KoJinyecTBa OyTaHoa.

3.6. Onucanne NPUHIUMHAILHON TEXHOJIOTHYECKOI CXeMbl

MOJIyYeHHsI CYOCTAHUMHU ceie0eHa U3 H/Y CMOJIeBKU Oparyickou

PesynbraThl  MpOBENEHHBIX  WCCIEAOBAHWN  TMO3BOJIMIM  pa3padoTaTh
palMOHATIBHYIO TEXHOJIOTHIO TIOTYYEHHsI ceneOeHa U3 H/4 CMOJIEBKH Oparyickoit (puc.
3.4).

BozaymHo-cyxyto H/4 CcMOJIEBKM Oparyiickoil B KoiauuecTBe 52,5 Kr ¢
cojJiep KaHueM Bilard 6% M3MeIbuaroT Ha MOJIOTKOBoW MenbHuIle Tuna JJJIK (PM-1).
Crenenb u3MenbueHus cbipbs - 80% Mpoxoaa yepe3 CUTO IUAMETPOM OTBEPCTHl 6
MM. [lomydaror 50 Kr MoOJIOTOrO ChIpbsl C coaepxaHueM 3kaucrtepona 0,16%.
MornoToe chipbe 3aTapuBaroT B Meliku, B3BemmBaroT (KI1-2) u nepenarot Ha cTaauio
JUTSL I3BJICYEHUS U3 HETO CYMMBI 3KJIUCTEPOUIOB.

V3Bnedenue 3KIUCTEPOHIIOB M3 ChIPhsS MPOBOAAT 90% STHIOBBIM CHHPTOM B

skcTpakTope (P-3) HactamBanmem mnpu KOMHATHOW Temmeparype. Ha pemierky
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3arpy’KaeMoro IKCTPaKTOpa YKIAaIbIBalOT (DMIBTPOAMAroHanb W 3achimaior 50 Kr
MOJIOTOTO ChIpbst U 3anmuBatoT 90% staHonom u3 mepuuka (M-9). Dkcrparupyror
MSATUKpPATHO, HacTawBass 6-8 dvacoB, Ha 4to pacxomyercs 620 m1 90% stuoBoro
crpra. DKCTPaKThl GuibTpyroT uepe3 ApyK-Guibtp (P-13) u coduparoT B cOOpHUKE
(C6-16, Co6-17). IlpenBapuTeabHO IMPOBOAAT IHECTYIO OSKCTPAKIUIO, JKCTPAKT
cooupator (C0-16) um mnepemator B skctpaktop (P-3) mis mepBoi 3KCTpakivu
MOCJIETYIOLLEN 3arPy3KH.

[locne mNATUKpAaTHOM OSKCTPAaKIMKM IMIPOT BBITPYKAIOT W3 3KCTPaKTOpa H

3arpy’karoT B BaKyyMHYI0 Oapabannyro cynmmiky (T-11) mis pereneparun crimpra.

H/T CMONIeBKH GparyickoH
KIL-10

7 K14
é

CE-12
3
D13 O1ToH
coupra Ha M-6
CHOHpTORHE SKCTPaKT o

m
=

WKT]

T'yorad macca

Eyranonzauit

SECTPAET

DacoEra .
ToToBr#A npogyrT
H YIAKOEKa

Puc. 3.4. AnnapatypHasi cxeMa NpoM3BOACTBA CyOCTAHIIUM cejiebeHa
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Otron criuprta u3 mpora B kommdectse 60 1 cobuparot B cOopauke (CO-12) u
otmpaBisitoT B MepHuK (M-9) mis moBTropHOro wucmonb3oBanus. Ilpor ¢
coziepkaHreM skarctepona He 6onee 0,048% Ha cyxoil Bec HaNmpaBIsiOT B OTBAJ.

OOBeIMHEHHBIN SKCTPAKT B KoymdecTBe 665 11 nopumsmu 1o 20-25 1 nojaroT B
BaKyyM — HUpKysiimonHbiid anmapar (BLIA) (P-18), rae crymaror npu TeMiieparype
70-80 °C u Bakyyme 0,6-0,7 atm. 10 o0bema 40 1. OTroH criipTa CIUMBAIOT B COOPHUK
U repenaroT B MepHUK (M-9) 1715t TOBTOPHOTO UCITOTE30BAHMS.

Crymennsiii skctpakT (40 ) 3amuBaror B peaktop (P-22), u rumpodoOHbIe
OPUMECH YIAISIOT O0OpaOOTKOW AKCTPAKIIMOHHBIM OEH3MHOM MATh pa3 mo 15 .
OOpaboTaHHbIi1 OEH3MHOM pPAcTBOpP 00BEMOM 45 11 3KCTParupyroT OyTaHOJIOM
1iecTUKparHo 1o 15 1. V3Bnedenus nopuusiMu HanpapJsitOT B POTOPHBIN HCTIApUTEIb
(P-24), rne ynapuBaroT 10 TIOJTHOTO yIAICHUS PACTBOPUTEIIA, 3aTeM J00aBistoT 10 11
BOJIbI M CHOBa YMAapUBAIOT O IOJIOBUHBI 00OBbeMa 100aBIECHHON BOAbl. BonHbIH
pacTBop AKauctepouaoB mnepemernmBaroT ¢ 1,5 kr MKI[ (Y-26) u cymar B
cynmmibHOM mkady (Cur-27) npu temmneparype 105 °C 10 mocTosiHHOTo Beca.

[Tonmywaror 2,25 «kr cyoOcranuuu cenebena. CoaepkaHue  CyMMBbI
KIUCTEPOUIOB B cyOcTanmu coctasmiio 20,1%, conepxanue sxanctepona - 5%.

Crneundukanuu 000opyI0BaHUA, KOHTPOJIbHO-U3MEPUTEIbHBIX u
peryJIupyromux npuoopoB npuBeeHsI B Tadd. 3.11.

Tabmuma 3.11

[lepeuenp 00opy0BaHMS JJIsI MPOU3BOACTBA CYOCTaHIIUM ceieOeHa

HanmeHno- TexHuueckas XapaKTCPHUCTHUKA.
BaHHC
1 2

PM-1 Tun JI/IK, mpouzBogutenpHOCTh 100 Kr/4. mTuamMeTp OTBEPCTHI CUTA
MeJIbHUIA | 6 MM, 3arpy3Ka U BbITPY3Ka BPYUHYIO.

KII-2 PII-150 wmr, TY 25-06. 1307-76. mnepeHocHble mIaT(HOPMHEIE,
Becnl METAJTNYECKHE.

P-3 BepTtukanbHplii, NWIMHAPUYECKUH, pyOamkoi s oOorpesa
OkcTpak- | mapoM. Bmectumoctrro - 1000 1. Memanka nonactHas. Pasrpyska
TOp CBIPBSl BPYUHYIO, PAcTBOPHUTENS - CAMOTEKOM, BBITpY3Ka LIpOTa

BPYYHYI0, PACTBOPHUTENS - IOJT BAKYYMOM, HHEPTHBIM T'a30M.
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1 2
KII-4, 14,15, | Tum OBM 1-160. TOCT 2405-60. duama3on uzmepenunii (-0,1)-
17, 20, 23, 25, | (0)- (+0,5) MIIa [(-1)-(0)—(+5) krc/cm?]. Kinace Tounocty 1,5.
28 Bakyywm-
MeTp
KII-8, 19,29 | ManomeTtpuueckuii, camonuinyuui, perymupyrommii TI-312p.
Tepmomerp | lnanaszon nsmepennii 0-150 0C. Knacc rounocru 1,0.
T-11 BepTtukanbheiii, TpyO4aThiii, omHOXOm0BOH. IloBepxHOCTH
Tenmoo0- | Termooomennuka 5 M2, jmuHa 1920 mMm, quametp 400 M.
MEHHUK
M-9 BeptukanpHblil  [MUIMHAPUYECKHM, C  yKa3aTelleM  YpPOBHS
MepHUK | BEHTUJIBHOTO THNA, IeHa fenenus 10 1n1 ¢ TpyOkoil ans
CIUpTa nepesIMBaHusl. 3arpy3Ka BaKyyMOM, BBITPY3Ka CAMOTEKOM.
®-13 Beprukanbublii  HMIMHApUYECKUH, BMectumocTh 300 g,
Hpyk — ¢unbTpyro-mas noepxHocts 0,7 M2, puapTpyrounii MmaTepuai —
¢unbTp | cykHO. 3ar-py3ka — JaBJI€HHEM WHEPTHOTO rasa, BhITpy3Ka — MO
BaKyyMOM.
C6-14,16 | COopHUKM JJIsi CHUPTOBOTO AKCTpakTa BMECTHUMOCTIO — 630 I
COopuuk | BepTukaibHbll HMWIMHIPUYECKUN C YyKa3aTeleM YpOBHS, II€HA
nenenust 10 y1. 3arpys3ka 1noji BAKYyMOM, BBITPY3Ka — TaBJICHUEM.
C6-12 COopHuk cniupTta OoTroHa BMecTUMOCTIO — 250 1. BepTukanbHbii,
COopHUK | HMIMHIApPUYECKUHA. 3arpy3ka TMOJ  BaKyyMOM,  BBITpYy3Ka—
JTABJICHUEM.
P-18 HupKyJISIUMOHHBIN - BAKYYM BBIIIAPHOM armnapar, MpoOu3BOAUTEIIb-
Beimaproii | Hocte 1o Bojae 50 51/4. OGorpeB mapoM, OXJIKJIECHHE BOJIOH.
anmapar | 3arpy3ka — 1oji BAKyyMOM, BBITPY3Ka — CAMOTEKOM.
P-22 Beprukanbubiii, rpymeBUAHON (QOpPMBI, C HIDKHUM CIIHBOM.
Peaktop | Bmectumocts 100 1. Memanka skopHad. 3arpy3ka — MOJ1
BaKyyMOM, BBITPY3Ka — CAMOTEKOM.
P-24 Ucnaputens poranmonnusii UP-10. [Tpou3BoauTeIbHOCTS IO BOJIE
Bemmapnoii | — 10 /4. BMectuMocTs ucnaputeabHoi kosiobl =10 J1. 3arpy3ka —
anmapaTr | HOJ BaKyyMOM, BBIIPY3Ka pacTBOPOB — CaMOTEKOM, TBEPIYIO
4acTh NPOAYKTA — BPYUHYIO.
Y-26 Beprukanpublii, HUIMHAPUYECKUH, pyOamkoil nans oOorpesa
Memanka | mapom. Bmectumoctrio - 500 1. Memanka nomactaas. Pasrpyska
CBHIPbSl BpYYHYIO, PACTBOPUTEJIS - CAMOTEKOM, BBITPY3Ka BPYUYHYIO.
Cm-40 Bakyym cymunenbii mkad BI-0,35. Bmectumocts — 35 1.
CymmiibHbIN | 3arpy3ka U BBITpY3Ka BPYUHYIO.
mkag

Cxema NpPOU3BOACTBEHHBIX IMOMEIICHUA M PACHOJIOKEHUS 000pYIOBaHUS

MPUBEIEHBI B pUC. 3.5
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I'JIABA |1l. 3 KOHOMUMNYECKAA YACTb

3.1. Heo0xoaumoe ChIpbE M MATEPUAJIBI H UX PACXOIbI ISl MOJYyYeHUsI

cyOcTaHuu cejiedeHa

Taomuma 11

JlaHHbI€ 10 pacXoay ChIpbsi U MaTEpUAJIOB JIJIsl MPOU3BOACTBA | Kr cenebeHa

Ha3zBanue coipbs 1 En. Heo6xonumoe coipé | Pacxon (rmoTepu) chipbs
MaTepHalioB U3Mepe | W MaTepHalibl AJis U MaTepHaJIOB ISl
HUS nojaydyeHus 1 kr nojaydyeHusa 1 Kr
cyOcTaHIuu cyOcTanIuu cenedeHa
ceneOeHa
Hanzemnrsie anCTH § - 20,0 20,0
CMOJIEBKH Oparymckomn
OTUIIOBBINA CIIUPT I 160.0 10,0
pekTuduKar
Bona ounmienuas hj 20,0 20,0
byranon hj 50,0 4.0
DKCT. OEH3UH KT 50,0 50
MKI] KT 0,5 0,5
Ta6mmma 12

Pacuér Tpyno3arpar Ui npou3BojacTBa 1 Kr cenedeHa

Kon- | Pa3psa Homxknocts, Hopwma 3apraTa 3a BbIOJ.
BO OKJIaJ, CYM | BPEMECHH, 00beM paboThI, CYyM
gac
Texnoior 1 10 1288810 30 716950
ArnmapaTdyuk 2 6 68820 40 1376410
HUTOTO 2093360
Tabmmma 13
Pacuer 1niens! 111 1 kr cesrebeHa
OcCHOBHasI 3apIIaTa UCTIOMHUTENCH . . v eveeeneenaene, 2093360
Otuucnenus B cou.crpax 24 %... 502406
MartepuanbHbIC 3aTPATHI U CBIPBC. . .uvreenereeannrnennnnns 500000
AMOPTH3AIMOHHBIC HAUUCTCHHUSA. ..\ vennrreennreeannnnnnnn. 15670
ITpOn3BOACTBEHHBIC PACKXOBL. . ..'useeenreennneannnnns 100844
[IpousBojcTBEHHAsI CEOECTOUMOCTb............. 3212280
HaKITaTHBIE PACKOMBL. ..\ttt et eieeeeeieeeaeeneennen, 237029
[Tpu6sLTH (40%). 1284912
CronMoCTh 4734221
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