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Pedepart. B cTrathe paccMOTpEHBI MPOIECCHl IKCTPAKIUH OMOTOrHYECKH aKTHBHBIX BEIICCTB
U3 PACTUTEIBHOTO CHIPhS, JaHBI KIACCH(UKAIUK. BBISBICHBI CITOCOOBI aKTHBH3AIMH MPOIecca dKCTpa-
THPOBAHUS, KOTOPBIC MO3BOJISIOT MPOBECTH PAOOTHI MO COBEPIICHCTBOBAHUIO TEXHOJIOTHUECKOTO IMPO-
mecca 3KCTPAKIMA M COBEPIICHCTBOBAHUIO KOHCTPYKIIMU YCTAHOBOK JUIS TIONYYCHHS PACTHTEIBHBIX
aKkcTpakToB. [IpemiokeHa pacimmpeHHas KiiacCH()UKAIUS MPOIECCOB IKCTPAKITHH OHOTOTHICCKH aKTHB-
HBIX BEIIECTB U3 PACTUTEIBHOIO CHIPhs. BBISABICHBI CIOCOOBI aKTHBH3AIMU MPOLECCOB YKCTPArupoBa-
Hust. Kimaccugukayst SKCTpaKIMOHHBIX MPENapaToB YIS PACTUTEILHOTO ChIPhS MOXKET OBITh OCYIIECTB-
JIeHa Ha OCHOBE Pa3JIMYHBIX CHCTEM KCTPArupOBaHUs M TEXHOJIOrHH Hony4eHus1. COCTaBJICHBI U MPHUBE-
JICHBI B CTaThe CICAYIONINE CXEMbI KJIacCU(BHUKAIMU 10 TEXHOJIOTUIECKOMY MPOIECCY IKCTPAKIIMH: CXE-
MaTHYECKOE MPEIICTABICHUE SKCTPAKIINY, KaK (PU3UKO-XUMHUYIECKOT0 TpoIiecca; rpagueckoe npeacTas-
JICHHE TPOIIECCa IKCTPArUPOBAHUS, OCOOCHHOCTH IKCTPArupOBaHUs OMOJIOTHMYCCKH aKTUBHBIX BEIIECTB
U3 CHIPBS C KJIIETOYHOM CTPYKTYPOIL; CTaJMH MPOIIecca IKCTparupoBanus; Buabl auddy3uit Onomoruue-
CKU aKTHBHBIX BCINECTB U3 BHYTPEHHUX CTPYKTYp MaTepHaja B SKCTPArcHT;, (PaKTOPhI OMPEICIITIONINE
3¢ GEeKTHBHOCTH MPOIIECca SKCTPArMPOBaHUS; KIaCCH(DUKAIIUS SKCTPAKIIMOHHBIX MPENapaToB U3 PacTH-
TCJIBHOI'O CBIPbA MO TEXHOJIOI'MU NOJTYUYCHUS C y'-IeTOM CHUCTEM DOKCTpAarupoBaHUs; MapaMETpbl, XapaKTe-
PHU3YIONIHE MPOIECC SKCTPArMPOBAHUS, METOMbI OmpeaciacHus kKoddduilmeHta pacnpeeicHus Bele-
CTBa B PaCTUTEIBHOM 3KCTPAKTE; CIOCOOBI aKTHBH3AIMK IPOIIEcca dKCTparupoBanus. Kaxaslii u3 Tu-
MIOB SKCTPAarupoOBaHMsI UMEET CBOU MPEUMYIIECTBA U HEIOCTATKH, a TAKKE MOXKET OBbITh OoJiee MITH Me-
Hee d(QEeKTUBEH B 3aBUCUMOCTH OT THUIIA PACTHTEILHOTO CHIPhSl U IeJeH MCIIONb30BaHKS IKCTPAKTA.
[ToaToMy BBIOOp CHCTEMBI SKCTPAarMpPOBAHMUS JIOJDKEH OCHOBBIBATHCS Ha TIIATENILHOM aHaJHM3€ CBOMCTB
PacCTUTENILHOTO CBHIPbsi U TPEOOBAaHUN K KOHEUHOMY MPOAYKTY. TakuM 00pa3oM, BBISBICHHBIE CIIOCOOBI
aKTHBU3aIMM TIPOLECCa SKCTPArMPOBAHUSI ITO3BOJISIOT IMPOBECTH pabOThl 10 COBEPLICHCTBOBAHHUIO
TEXHOJIOTMYECKOT0 MpoIecca IKCTPAKIUU U KOHCTPYKIIMH YCTAHOBOK JIJIsl TIOJIYYEHHUSI PACTHTENIbHBIX
9KCTPAKTOB.

KnwueBble ciioBa: dKCTpakiUsi, OJKCTPAareHT, OSKCTPAKTOp, PACTHUTEIBHOE ChIPBE,
Ki1accuuKanys.

BBenenne. DOxcTparupoBaHHe SABISETCA ~ OHUOJIOIMYECKOH aKTUBHOCTH; U3yYCHHE MEXaHU3-

Ba)KHBIM JTallOM B IPOU3BOJACTBE MHOTHX JICKap-  MOB JCICTBHS PaCTHTENBHBIX JKCTPAKTOB Ha Op-
CTBEHHBIX IIPEHapaToB, KOCMETUYECKUX CPEICTB,  TaHW3M YCIOBEKA M JKMBOTHBIX, 8 TAKKE HX B3au-
OMIIEBBIX 100ABOK © APYrofl MPOAYKUHMH.  MOJACHCTBHS C IPYTHMMH JICKAPCTBEHHBIMH Hpera-
OHO MO3BOJISET W3BICKATH IIOJE3HBIC BEIICCTBA  paTaMH; OIPEACICHHE ONTUMANBHBIX YCIOBHI
U3 PAaCTUTEIHLHOTO CHIPhSI U APYTHX HCTOYHHUKOB,  XPaHEHHs M TPAHCIOPTHUPOBKH IKCTPAKTOB IS
obecrieurBasi BBICOKYIO 3((EKTUBHOCTh M Kaue-  COXpaHEHHs MX KauecTBa U dP(EKTHBHOCTH; pa3-
CTBO IOJy4YaeMbIX MpOAyKTOB. HO B cenbckoxo-  paboTka HOBBIX HpEHapaToB Ha OCHOBE PACTH-
3SHCTBEHHOM  MPOW3BOACTBE,  IPUMEHEHHE  TEIBHBIX JKCTPAKTOB IS MPOPHIAKTUKA U Jiede-
BOAHBIX JKCTPAKTOB M3 PACTHTENBHOIO CBIPbSI ~ HHS DA3NUYHBIX 3a00NCBaHMIA; H3y4CHHE BO3-
OrpaHMYMBACTCSl HEIOCTATOYHOM pa3pabOTaHHO-  MOXKHOCTH HCIIOJIBb30BAHMSI PACTHTENBHBIX JKC-

CTBIO TEXHOJOTMYECKMX TIIPOIECCOB B 3TOM  TPAKTOB B IHIIEBOW MPOMBIIUICHHOCTH VIS CO-
obmacTh W OrpaHMYCHHOW HOMEHKIATypOH  3/1aHWS HOBBIX MPOIYKTOB IMHUTaHUS C MOBBIIICH-

TEXHUUYECKUX CPEICTB. HOM OMOJIOrHYECKON IIEHHOCTEIO.

C menpro pemieHdsl JaHHOW 3aqadu, HE00Xo- YcaoBus, MaTepuaabl U MeToAbl. s mpo-
MO TOJBECTU TEOPETUIECKYIO0 OCHOBY IIOA pa3- BEIEHUS HCCIEI0BaHUs OB MCIIOIB30BaH METO
paboOTKy TEeXHOJOTHH IKCTPArupOBaHHS HA OCHO- KOHTEHT-aHaJIN3a, KOTOPHI MTO3BOJIHII IPOAHAIIU-
B€ M3YYCHHS MPOIIECCOB IKCTPAKIIMH OHOIOrHYe- 3UpOBATh Pa3IMYHbIC FCTOYHUKH HH()OPMAITIH,
CKH aKTHUBHBIX BEIIECTB M3 PACTUTEIHHOIO CHI- CBSI3aHHBIE C TIPOIECCAMHU SKCTPAKINH OHOIIOTH-
pps. OqHUM U3 THX ITyTel sBisercs pabora Haf YECKH aKTHBHBIX BEIIECTB U3 PACTUTEIHHOTO CHI-
CO3MTaHWEM KJIACCH(HUKAINU MPOIECCOB IKCTPAK- pps. B KadecTBe MaTepuanoB AJIS WCCIECIOBAHUS
U OMOJIOTMYECKH aKTUBHBIX BEIIECTB U3 PACTH- OBUTH WCIIONB30BAaHBl HAYYHBIE CTaThH, KHUTH U
TENBHOTO CHIPBS, YTO HEOOXOAUMO UIS PA3BUTHSA JpyTue MyONHUKaNny, cofepKaiiue HHPOPMAaIHIo
TaKUX HAYYHBIX W TPAKTUICCKUX HATPABICHUM, 0 Pa3NMUYHBIX THIAX AYKCTPATHPOBAHHSA, CIIOCOOaX
KaK: U3y4E€HUE XUMHUYECKOI'0 COCTaBa PaCTUTEb- aKTHBM3aL[MM MPOLIECcCa IKCTPArupoOBaHuUs U Kiac-
HBIX CBIPBEBBIX MATEPUAIOB M OIpEEICHUE CUPUKANKAX JKCTPAKIIMOHHBIX TPEIapaToB M3
Haubonee 3(PQGEKTUBHBIX METOJOB HMX 3KCTPAaK- pacTUTENBHOrO ChIpbs. B yacTHOCTH, 1O MaTepu-

I, p33pa60TKa HOBBIX TEXHOJIOTHHU MOJYy4YCHUA aJlaM Hay‘IHOﬁ 3JI€KTpOHHOI>'I OuOIMOTEKH
OKCTPAKTOB C  HCIIOJIb30BAHHUEM  PA3JIMYHBIX elibrary, ObLIN HpOBCZ[éH CHCZ[yIOHII/II\/‘I aHaJlIn3.
paCTBOpPITeJ'Ieﬁ, TeMureparyp n ,HaBHeHPIﬁ; B mone moncka OBLIO BHECEHO CIOBOCOYETAHHUE
HUCCIICAOBAHUC @HBHKO—XHMH‘ISCKHX CBOIICTB «K.J'IaCCI/I(i)I/IKaIII/Iﬂ npoueccoB OKCTpAaKIum».
TIOJTYYCHHBIX OJKCTPAKTOB W OHNPEACICHUE UX HpI/I 9TOM  OBLIN YCTaHOBJICHBI  CIICAYIONINE
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TapaMeTphl ITOUCKA T10 TUITY ITyONHKAIMU: CTaThU
B JKypHajaX, JUCCEpTallui, KHUTH, OTYEThI, MaTe-
puansl KoHQEepeHIMH, MaTeHTHI, JETOHUPOBaH-
Hble pyKomMcH, rpaHTbl. C OrpaHUYEHUSIMH HC-
KaTh 10 «B Ha3BaHUM IyOJMKALUK, B aHHOTAIINH,
B KJIIOYEBBIX ClIOBax». B mone «mapamerpbn» Obl-
JI0O yKa3aHO «HCKaTh C y4ETOM MOP(OIOTHI.
lonpl myOnuKamyy ObUTM BBHICTABJIEHBI Ha 3Haue-
HUsIX «2000-2022». Tlo pe3ynpraTaM moncka Obl-
70 HaiimeHo 52 myOnukanuu. M3 HUX: cTaTbu B
xKypHanax - 20; kauru - 1; mMarepuansl KoHge-
peHuuit — 2; nenoHupoBaHHbIe pykomucu — O

nuccepramii — 0; ortuéret o HUP — 18;
naTeHTsl - 1; rpanTsl — 10.

Yucno paccMOTpEHHBIX myoIMKanui
yKa3blBaeT O HEJOCTaTOYHOW HW3Yy4EHHOCTH

9TOH TEMBI, YTO W ONpPEIEITHIO TEMaTHKY
JTAHHOT'O UCCIIEI0BaHMUS.

Pe3yabTaTrhl M 00CyxKIeHUE. DKCTPAKIIUA
SABJISACTCA (bI/ISHKO-XI/IMI/I‘-IeCKI/IM Mpo1eccom,
KOTOprﬁ HUCTIOJIB3YETC AJI1 U3BJICUCHUSI HEHHBIX
BEIIIECTB u3 PacTUTENBFHOTO CBIPBSI.
OTOT mpoIlecc OCHOBAH HAa Pa3IM4YMM B paCTBOPU-
MOCTH KOMITIOHCHTOB CMECCH B Ppas3InIHbIX
pactBoputensax [1]. TIpouecc akcTparupoBaHUs
BKJIFOYAE€T HECKOJIBKO CTaJWii: BBIOOpP CBIPHS,
HO/ITOTOBKY CBIPbsl (ApOOJICeHUE, U3MENbUeHHE),
BBIOOP PAcTBOPUTENS U ONpPEIEIeHHe ONTUMAlb-
HBIX YCJIOBUH 3KCTPaKLUM, IPOBEACHHE CaMOU
9KCTpAaKLUUK (HalpuMep, MEXaHUIEeCKoe Iepeme-
HIMBaHUE WM YAbTPa3BYKoBasi 00paboTka), oTie-
JICHUE 3KCTPaKTa OT OCTAaTKA ChIPbS U OUHCTKY
HOJIy4YEHHOI'0 3KCTPaKTa.

OCHOBHBIMH UCIIONB3YEeMbIMHU KJIaCCH(HKALH-
SIMA 9KCTPAKIMOHHBIX TIPENapaToB SBJISIFOTCS:
1. Kiaccudpukanusi mo TUIMY 3KCTPArupyromero
areHra:  BOIHBIM  JKCTPAKT,  3TAHOJBHBIN
SKCTPAKT, IJIMLUEPUHOBBIA 3KCTPAKT, MAacCISHbII
SKCTPAaKT, CIHPTOBBIM 3KCTPAaKT, aleTOHOBBIN
skctpakt; 2. Kiaccudukamms mo cucreme
SKCTPAarMpOBaHUA: MEXaHW4YecKas JKCTPAKIUS,

THpOTepMalibHass AKCTPAKLHSL, MHKPOBOJIHOBAS
SKCTPaKIWs,  YAbTPa3BYKOBas  DKCTPAKIHS,
CYNEPKPUTHYECKas] IKCTPAKIMS, AKCTPAKLIHUs Ha
OCHOBe HOHHOro ob6mena; 3. Kiaccudukarms
M0 METOMy MOJYYEHHsS TOTOBOTO MPOJYKTa: Tpa-
BSHBIE OTBapbl M HACTOM, MAacIisHbIE Ma3H |
KpPEMBI, TaOJNETKW M KarCyJbl, SKCTPAKTHI JUIs
WHBEKIUH 1 HHY3HH.

Knaccudukanmst 3KCTpakIMOHHBIX Ipenapa-
TOB JUIS PAaCTUTEIBHOTO CBHIPhS MOXET TaK e
OBITh OCHOBaHa Ha CJEOYIOIIUX IapaMeTpax:
1. Tum sKCTparupyromero areHra - 3T0 XUMHUUe-
CKOE BEIIECTBO, KOTOPOE HCIIONb3yeTCs ISl M3-
BJICYEHHS OJIE3HBIX KOMIIOHEHTOB U3 PACTHTENb-
HOTO ChIpbd [2]. Pa3nuuHble THIBI 3KCTparupyro-
IIMX areHTOB MOTYT HWCIIONb30BaThCs B 3aBHCH-
MOCTH OT IieJiell Tony4eHus 3kcTpakTa. 2. Cucre-
Ma HKCTPAarHpoOBaHUs - 3TO METOJ, KOTOPBI HC-
TIOJIB3YETCS] JUISl M3BJIICYEHUS TOJIE3HBIX KOMIIO-
HCHTOB M3 PACTHUTCIBHOI'O ChIPbA. Paznuunbie
CHCTEMBI JKCTPAarMpoBaHWs MOTYT OBITh Oojee
Wi MeHee 3P PEeKTUBHBI B 3aBUCUMOCTH OT THIIA
PacTUTENBFHOTO CHIPbS U TPEOOBAHUI K KOHEYHO-
MY HIPOAYKTY. 3. Metos monmy4eHus - 3To Ccrocoo,
KOTOpLIﬁ HCTIOJIB3YETCs IS MTOJIYUCHUST KOHEYHO-
ro HpOJYKTa Ha OCHOBE SKCTpakTa. PaziudHbie
METO/IBI IOJIY4EeHHS MOTYT OBITh UCIIONB30BaHbI B
3aBHCHMOCTH OT THIIA 3KCTpaKTa 1 TpeOOBaHUI K
KOHEYHOMY MpOAYKTy. BakHO y4uTBIBaTH BCE
9TH TapaMeTpsl IPH BBIOOPE CUCTEMBI KCTparu-
POBaHMSA M METOJA IMOJy4eHHMS, YTOObI MONTYUHTh
MaKCUMaNbHO 3((EeKTUBHBIH M KayeCTBEHHBIH
9KCTpakT [3, 4].

Kak Qusnko-xumMu4eckuil mporecc, 3KCTpak-
LM 3aTparuBacT CIEAYIOLINE pa3Jelbl HayKu:
KOOPAMHATHYIO XMMUIO, XUMHYIECKYIO KHHETUKY,
XMMUYECKYI0 TEpPMOAWHAMUKY, OPraHHYECKYIO
XMMUIO, TEOPHUIO MAacCOMEpeHoca M TEOPHIO pac-
TBOpoB (puc. 1). IIpu 3TOM BBIIONMHSETCS 3a7a4a
[0 TIePEeBOAY KOMIIOHEHTa W3 BOJHOW (as3sl B
OpraHu4eckyo ¢asy.

— T
Qxcmpmfu,q KOK QUIUKO-XUMUYCCKLL npauerr)

1

| Koopduwayuonmas xurmug |

— Xumuseckas kunemuka |

—| Xumuseckas meproduranuka |

—| Opzanuveckas xumus |

Pazdens Hayky

—| Teopus pacmbopob

—  Tegpus nacconepeHoca |

-
|

-

Jadaya: NOAHO U CeAekmubHo nepelecmu KoMNOHEHm
u3 Bodnou gasw 6 gpzanuyeckyo '

-
|

Puc. 1 - CxemaTuueckoe IpEeACTaBJIICHUC SKCTPAKIIUU, KaK (I)I/IBI/IKO-XI/IMI/I‘ICCKOI‘O rnpomnecca
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[pomecc sKkcTpaky HAYNHAETCS C KOHTAKTa
pacTUTENIFHOTO  CHIpbSI C  PAacTBOPHUTENEM.
B mporecce KOHTaKTa IPOUCXOIMT TIEpepacrpe-
JeTIieHre KOMIIOHEHTOB MexX Iy (daszamu [5]. Leme-
BbIE BEIECTBA MEPEXO/ST U3 PACTUTENHHOTO ChI-
pBsl B PACTBOPHTEN, @ OCTAIbHBIE KOMITIOHEHTHI
OCTafoTCcst B ocTatke. Jlajee mpowcxomut pasje-
JICHUE pacTBOPHTENSl M OCTaTKa. PacTBopuTens
COZIEPIKHT LIEJIEBBIC BEIIECTBA M MOXKET OBITH HC-
MONB30BaH U JaybHeWImell o0paboTku win

BaxHpIM acnekToM Tporecca 3KCTPaKIUW SIBIIS-
eTcsl ONTHMU3AINS YCIIOBHH TPOBEICHHS TIPOIIeC-
ca. HeoOxomumo  BBIOpaTh  ONTHUMAJIBHYIO
TEeMIIepaTypy, aBJIeHHE ¥ BPeMsi KOHTAKTa, YTO-
OBl TONYYNTh MaKCUMaJbHOE KOJIMYECTBO IIeJie-

BBIX BCIIECTB TIPM MHHHMAJIBHBIX 3aTpaTax
peCcypcoB. OnTumuzanys YCTIOBUI
MPOBEICHMSI Tpolecca M BHIOOP TMOAXOASIIETO
pacTBOpHUTENS SIBIISTEOTCSI KITFOUEBBIMH

(baKTOpaMI/I 1 JOCTHXKCHUS MaKCHUMaJIbHOM

OYHCTKH. OctaTok COACPIKUT OCTaJIbHbIC 3(1)(1)GKTI/IBHOCTI/I OKCTPAKIHHU.
KOMIIOHCHTBI ¥ MOXET OBITh HCIOJNBb30BaH I'paduueckoe mpejcTaBiICHUE MpoIecca IKC-
JUIst IIPOU3BOACTBA JpYrux IPOIYKTOB. TParupoBaHuUs OTPAXKEHO Ha (puc. 2).
Mornekyisl
OUON02UYeCKY
akmubrozo
BHYmpeHHUE | bewecmba
CIMPYKMLYDL! JKCmpazexsm
Mamepuana Moriex /il
IKCMpazeHma

AN

LnumessHocme npoyecca Tn npu ycaobuy
JOCIMUXeHUS PabHOBeCHbX KOHUBHTpaL UL

Puc. 2 — I'pahuueckoe npencrapieHue npouecca SKCTParupoBaHuUs

OKcTparupoBaHue OHOJIOTMYECKH AKTHUBHBIX
BELIECTB U3 ChIPbs C KJIETOYHOM CTPYKTYPOH MO-
XKeT OBITh 0oJiee CIIOXKHBIM IIPOLIECCOM, TaK Kak
KJIETOYHbIE CTEHKM MOTYT 3aTpyIOHATH HOCTYII
pacTBOpHTENS K LIeNIeBbIM BemecTBaM. s ymyd-
meHus S(PQPEKTUBHOCTA IKCTPAKIUK M3 TAKOr'0
CBIPbSI MOTYT HCIIOJIB30BATHCS Pa3JIMYHbIE METO-
Ibl, Takhue KaKk MeXaHW4eckoe IpoOJeHHe,
00paboTka YIbTPa3ByKOM HWIIM TEpMHUUECKas 00-
paborka [6]. Takxke MOXET HOTPeOOBATHCS HC-
MIOJIB30BaHUE 0OJiee arpeCCUBHBIX PACTBOPUTEINEH

WM 100aBJICHHE IIOBEPXHOCTHO-aKTUBHBIX Be-
IIECTB /ISl YJIy4IIEHUs NMPOHUKHOBEHUS PacTBO-
puTEns B KICTOYHbIE CTPYKTYpbl. BakHO Takxke
YUHUTBIBATh, YTO MPU SKCTPAKLIUK U3 CHIPHA C KIle-
TOYHOM CTPYKTYPOH MOXKET MPOUCXOIUTH BBICBO-
OOXIIeHHE IOTIOTHUTEIbHBIX KOMIIOHEHTOB, Ta-
KX KaK JIMMWABI WM TIONHcaxapuibl, KOTOpbIe
MOTYT BIUATH Ha KadeCTBO IIONy4EHHOI'O 3KC-
Tpakta. OCOOCHHOCTH 3KCTparupoBaHus OUOIO-
TMYECKU aKTUBHBIX BEILECTB U3 CBHIPbS C KIIETOY-
HOH CTPYKTYpOU IOKa3aHbI Ha PUCYHKE 3.

Ocadermacmi Ik Cmpazuypobarys ouoA0Zuecky ]
akmubrex Bewecmb Uz Copsa C KABMOYHOU CIMEUKMLYPoY

w

—-—{ Hamuue nepezopacky ‘

-—< Hanusue kaemadHsx xooolb ‘

———I Hanu4ue MEXKAEMaYHOZ0 Moo panmcba ‘

~| Adcopouuorise cussl BHympL kavemsy ‘

Fasmgps vacmuy bewecmba
npebeiy aum pasrHeps g

HebosvoxHocms | CHuxewe ckapacmy ugp@yu |
dpusuy

Cuasr Aoumax enua bewecmba Bulimpu
KEMKY Bene cun ug ol

Puc. 3 — OcoGeHHOCTH HKCTPAarupoBaHus OMOIIOTHYECKN aKTHBHBIX BEIIECTB M3 CHIPHS C KICTOYHOH
CTPYKTYpOil
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CymecTByeT HECKOIbKO BHIOB Anu(dy3nu
Ouonmornuecky akTHUBHBIX BemmiectB [7]: 1. dud-
(Gy3us IO KOHIICHTPAIIMOHHOMY TPaJIUeHTY - TIPO-
Lecc, Mpu KOTOPOM MOJIEKYJIBl OHOJIOTHYECKU
AKTHBHBIX BEIIECTB IEPEMENaroTCsl OT 00JIacTh
Ooree BBICOKOHM KOHIIEHTpAaIMH K o0jacTu Oosee
HU3KOH KoHIeHTparuu. 2. Huddy3us mo siek-
TPUYECKOMY ITIONIO - TMPOLECC, MPU KOTOPOM MO-
JIEKYJIbI OMOJIOTUYECKH aKTHBHBIX BEIECTB Iepe-
MEIAIOTCSl MO/ BO3JEHCTBUEM JIIEKTPHYECKOrO
nons. 3. duddysus mo memOpane - mporiecc, npu
KOTOPOM MOJIEKYJIbI OHOJIOTMUECKH aKTUBHBIX
BEILIECTB MPOXOIAT Yepe3 MeMOpaHy KIIETKH WU
opranusma. 4. Jubdy3us 1o IaBICHUIO

TIPOLIECC, MTPHU KOTOPOM MOJIEKYIIBI OHOJIOTMYECKN
AKTHBHBIX BELIECTB IEPEMENIAIOTCSI TOJ BO3/ICH-
CTBHEM pa3iu4us JaBieHus. 5. DumpTpanus -
TIPOLIECC, TTPH KOTOPOM MOJIEKYIIBI OHOJIOrHYECKN
AKTHBHBIX  BEIIECTB  IEpPEMEIIAIOTCs  Yepes
(GWIBTP WK OPYTYIO TIPErpamy.

KonBekTrBHas 1UQPy3Uss NPOUCXOIUT MpPHU
HaJIMYUH JIBYDKCHUS SKCTpareHTa, KOTopoe yCKo-
pseT  mpollecc  mepeHoca  BemiectBa  [8].
B stom ciyyae koo dunment auddy3nu 3aBUCHT
OT CKOPOCTH JBIDKEHHSI HKCTpareHTa M Xapakre-
pusyercss  KOXQQHUIIMEHTOM  MaccolepeHoca.
Crazuu mporecca 3KCTParupoBaHUS OTPa)KEHBI
Ha pUCyHKe 4.
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Puc. 4 — Craguu mporiecca SKCTparupoBaHU

Koappunment konBektuBHOH muddy3un u
TojupHa AU y3HOHHOTO CIIOSI SIBIISIOTCS 3aBHU-
CHMBIMH OT THAPOIMHAMHYECKUX YCJIOBHH mMapa-
MeTpaMH, KOTOpbIE BIMSIOT Ha 3(PPEKTUBHOCTH
mporiecca 3kctparuposanus [9]. B ciygae orcyrt-
CTBUSl TepeMelInBaHus, KOI(QGHUIUEHT paBeH
HYJIIO, @ TONIINHA CJIOS DKCTPAreHTa OXBaThIBAET

BCIO TIOBEPXHOCTh MaTepHana.
3T10T cnoCco0 SKCTpParupoBaHMs Ha3bIBAETCS
Marepanuei 0e3 HepeMeIINBaHU u

ABJISETCSL HanOomee AIUTEeNbHBIM. Bunpsl mudoy-
3ui OMOJIOTMYECKH aKTHBHBIX BEILIECTB U3 BHYT-
PEHHUX CTPYKTYp MaTepuajia B SKCTPAareHT HOKa-
3aHbl HA PUCYHKE 5.

Luppysus yacmuy Ouonoeu4ecku akmubrelx Bewecmb
U3 BHymperHux cmpykmyp mamepuana & Ixcmpazesm
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Puc. 5 — Bunsr muddy3nit On0IOrndecKy aKTUBHBIX BEIIECTB U3 BHYTPEHHUX CTPYKTYp MaTepuala
B DKCTPAreHT

PaccmarpuBas  (akTOphl,  ONpENEISIONINe
TIPOIIeCcC SKCTPATHPOBAHUS MOKEM OTMETHTH ClIe-
myrornue 3HaunMble MoMeHTHI [10]: 1. PactBopu-
TENb - CBOWCTBA W KOHIICHTPAIWS PACTBOPUTEIS
BIUSIOT HA CIIOCOOHOCTH W3BJIEKATH OHMOIOrHYe-
CKU aKTHUBHBIC BEIECTBA M3 HCXOTHOT'O MaTepHa-
ma. 2. Temmeparypa - BBICOKas TeMIIeparypa
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MOXKET YCKOPUTH MPOLECC SKCTpAarupoBaHUsA, HO
TAKKC MOXCT HNOBPCAUTH OHOJIOTHYECKH AKTHB-
HBIC BCIICCTBA. 3. I[aBJ'IeHI/Ie - BBICOKOC IAaBJICHHC
MOXKET YCKOPUTH MPOLECC SKCTpAarupoBaHusA, HO

TaKKE  MOXET  TOBPEIOWTh  OHMOIOTHYECKU
aKTUBHBIC BemecTBa. 4. Bpems - mpomomKuTens-
HOCTb  MpoLleCcCa  JKCTParupoBaHHsl  BIUSIET
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Ha KOJMYECTBO M3BJICUYCHHBIX OMOJOTHYECKH aK-
TUBHBIX BemlecTB. 5. Pa3mep wactuil - pasmep
YacTHIl UCXOAHOI'0 MaTepualia MOXKET BIHUATH Ha
JOCTYITHOCTh OMOJIOTHYECKN aKTUBHBIX BEIECTB
JUId U3BiedeHus. 6. Pa3Mep MOpUCTBIX CTPYKTYp -
pasMep TMOPHUCTBIX CTPYKTYp Marepualia MOXKeT
BIIUATH HA JIOCTYITHOCTh OMOJIOTHYECKU aKTHBHBIX
BEILECTB JJIs u3BJeueHus. 7. Pasmep skcTpakTopa
- pa3Mep 3KCTPaKTOpa MOXET BIUATH Ha A Qek-
TUBHOCTh Tporecca SKCTParupOBaHHSI.
8. CkopocTh mnepeMelrBaHus CKOpPOCTh

TepeMeIINBaHNs MOXET BIUATH Ha IPQEKTUB-
HOCTB Tpolecca 3kcTparuposanus. 9. pH - pH
pacTBopa MOXKET BIMATH Ha JOCTYIHOCTb OMOIIO-
THYECKH AKTHBHBIX BELIECTB JUISI H3BIICUCHUSL.
10. IlpucyrcTBHE APYrUX BEIIECTB - IPUCYTCTBUE
JpYTUX BELIECTB B MaTepualle WU pacTBOpE Tak
K€ MOXKET BIHATh Ha 3(PQEKTUBHOCTH Ipoliecca

9KCTParupoBaHMsI.

®akropsl, omnpenenstomue PPEKTUBHOCTH
nporiecca 9KCTParupoBaHUs TIOKa3aHbl
Ha pUCyHKe ©.
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Puc. 6 - ®axropsl onpenensiomue 3GHeKTUBHOCTD IPOILEcca SKCTPArupOBAHUSI

ITpor3BOACTBO IKCTPAKLHOHHBIX IPEIapaToB
OCHOBAHO Ha mporeccax 3kcrpakuuu. [IpenapaTer
HHANBUAYAbHBIX BELICCTB MONYYAIOT U3 PacTH-
TEJBHOTO CBHIPBSI IIYTEM BBIACNICHHUS U OYHCTKH
OTHOTO KOHKPETHOTO OHMONOrHYECKH AKTHBHOTO
BeniectBa. OHU 00JIaJaIOT BBICOKOH TOYHOCTHIO
JeUcTBUsL U 3(PPEKTUBHOCTHIO, HO MOTYT BBI3bI-
BaTh MO0OYHBIE S(PQPEKThl MPHU HEMPABHIHHOM

HCTIONB30BaHNN.  HOBOTaleHOBBIE — TMperapaThl
oOiagaror  Oosiee  BBICOKOM  YHUCTOTOM |
KOHIIEHTpAIHEH AKTHBHBIX BEIIIECTB,

yro obecreyrBaeT Oojiee TOYHOE U MpercKasye-
MoO€ JIEHCTBHE.

OHH MIUPOKO IPUMEHSIOTCS, OCOOCHHO B CITy-
yasix, Korza TpeOyeTcs TOYHOE JO3UPOBaHUE U
KOHTpPOJIb IEHCTBUS Npenapara.
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Puc. 7- Knaccudukarys s5KCTpakIIMOHHBIX PENapaToB U3 PACTUTEIBHOIO CHIPBS 10 TEXHOJIOTHU
MIOJyYEHHUS C YIETOM CUCTEM IKCTPArUpOBAHUS
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DT npenapathl 00JIaar0T HanOOIee TOUHBIM
U TIpeJCKa3yeMbIM NEeHCTBHEM, HO MX IIPHUMEHe-
HHE OrpaHUYEHO WH3-32 BHICOKOW CTOMMOCTH M
CIIOKHOCTH ITPOM3BOACTBA.

W3 pacTuTenbHOro CHIphsl IMONYYAIOT TPH
TPYNIIBl AKCTPAaKUMOHHBIX IpenapaTroB MO pas-
JINYHBIM TEXHOJIOTHSM (pHC. 7).

PaccMoTpuM mapamerpbl, KOTOpble Xapakre-
PpHU3YIOT Tiporiecc skcTparupoBanus [11]:

1. PactBopuTens: BBIOOp pacTBOPHUTEINS OKa-
3bIBaET BIMSAHME HA 3()(HEKTUBHOCTH SKCTPArupo-
BaHMS 1 KAYECTBO U3BJIEKAEMbBIX COSAMHEHHUH.

2. Temmeparypa: TeMmepaTypa MOBBIIIAET

3¢ HEKTUBHOCTH 3KCTParupoBaHMs, MOXXET 3aBHU-
CeTh OT TUIIA PAaCTBOPUTEINS, TEMIIEPaTyphl U KOH-
LEHTPAINH [IEIEBbIX COCANHEHUH.

4. KoHmeHTpanus 1eJeBbIX COCAUHEHUH: 00-
Jiee BBICOKAs KOHLIEHTpALMs IEJIEBBIX COEIMHE-
HUHA MOXET YBENWYUTh d(P(HEKTHBHOCTD IKCTpa-
THPOBaHMUS, HO CIMIIKOM BBICOKAsi KOHIIEHTpAIHs
MOJKET IIPUBECTH K HACBIIICHUIO PACTBOPUTEIIS.

5. PasMep yactuil: pa3mep 4YacTHIl IEJIEBBIX
COEIMHEHUI OKa3bIBAaeT BIIMSHHE HAa CKOPOCTh
9KCTpParupoBaHus 1 3PPEKTUBHOCTE.

6. Tun matepuana: THI MaTepuaia, coaepxa-
IIETO LENEBble COEAMHEHUS, MOXET OKa3aTh

CKOpPOCTh 3KCTPAarMpPOBAHUS, HO CIHUINKOM BBICO-  BIIMSHHE Ha  3(h(HEeKTUBHOCTH mporiecca
Kas TeMIlepaTypa MOXKET MPHUBECTH K pasjoke-  IKCTParupOBaHMS.
HUIO 1I€JICBBIX COCAMHCHUIM. VYKpyIHEHHBIC TapaMeTPhl, XapaKTEePH3YHO-
3. Bpemst SKCTparupoBaHUs: BpeMs, HE00XO- IIME TPOIECC OSKCTPArMPOBAHUs IPHUBEICHBI
JUMOe  JUIA  JIOCTHKEHHUsI ~ MaKCHUMAaJIbHOM Ha (puc. 8).
- llopamempst xapaxkmepu3ywuue N
S Apoyecc Ikcmpazupobanus -
S — _ __—7—F—<"”_
V4 AN

Kuremuka u3bneverHys ‘

Ipgexmubrocme u3bae4eHLT ‘

Bpema npobederus
Apoyecca

~| Macconepedasa |

Kozgguyverm 3@@exmubHou |
dugpeysuu & mbepdom mene

K039 puuvenm macconepeda |

Puc. 8 — [Tapamerpsl, XapaKkTepHU3yIOIIHe IPOLECC IKCTPArHPOBAHHS

Koadduument pacnpeneneHus BeliecTBa B
9KCTPAKTe MOXKET OBITh OIpeNeseH Pa3sIHYHBIMH
MeToJaMHu, BKoudas: 1. ATOMHO->MHCCHOHHBIN
METOA - OCHOBaH Ha W3MEPEHHUH 3MHUCCHOHHOTO
CIIEKTPa aTOMOB 3JEMEHTOB, KOTOPbIE HAXOIATCS
B pacTBope. DTOT METOJ IO3BOJISIET ONPENeIHnTh
KOHIIEHTPALIMIO JIEMEHTOB B pacTBOpe U KO3(-
¢uieHT pacnpeneneHus. 2. Bonpramnepmerpust
- UCIIONIB3YeTCs UL U3MEPEHHs 3JIEKTPOXUMHYe-
CKHX CBOHCTB PAacTBOPOB. DTOT METOJ MO3BOJISET
onpeaenuTbh Ko3QGUIMEHT pacrpe/esieHus Bele-
cTBa MeXIy AByMs (azamu. 3. CriekTpodoTomer-
pus - OCHOBaHa Ha W3MEPEHUH ITOTJIOICHHUS
CBeTa B pacTBope. OTOT METOA MO3BOJISET

OIpeNleTITh KOHLEHTPALUIO BEIIECTBA B PACTBO-
pe u koddduiment pacnpenenenus. 4. ATOMHO-
a0CcopOLIMOHHAS CIIEKTPOMETPHUS - HCIOIB3YETCs
IUIsl ONpeneleHHs KOHLEHTPAlMU DJIEMEHTOB B
pacTBOpe. DTOT METOA IO3BOJISIET OIPENEeNUTh
KOI(GOUIMEHT paClpeleseHusl MEeXKIy JABYMs
(dazamu. 5. MetoJ| paJIMOAKTUBHBIX UHMKATOPOB
- OCHOBaH Ha HWCIIONB30BAaHWU DPAIHOAKTUBHBIX
M30TOIOB /Ul MapKUPOBKH BeLIECTBA. DTOT Me-
TOJ TIO3BOJISIET ONpPERENUTh KOd()(UIMEHT pac-
npeneseHus MeXIy IByMs a3aMH.

Mertonpl ompeneneHuss Kod(pHUIMEHTa pac-
NpenesieHnss  BEIleCTBA B PACTHUTEIBHOM
9KCTpPAKTE ITOKa3aHbl Ha PUCYHKE 9.

Memods onpederesug KSJ&?@UL[UEfm)
pacnpedeserus bewecmbo 0 = C57Cs

——-| Boasmannepmempus

H—f L Rexmpogomorempus |

L/—/—fﬂ/

——-| A M OMHO-IMUCCLOHHS |

——-| AMorHo-a0C o000 UoHHAR CReKMPOMEmNouT |

—-—| Memod pacguogrmubHex uHGLK amopab |

0 — kOIGPuyLEHTI POCMDETENEHUT
(o — oouwas koryesmpayus bewecmba 6 gpzanuyeckol $aze
Lo — oowas konyesmpayus Sewremcta b Gode
Puc. 9 — Meroas! onpenenenus ko3 hupeHTa pacnpeereHus BEMIeCTBa
B PaCTUTEIBLHOM KCTPAKTE
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OKCTparupoBaHue - 3TO MPOIECC U3BIICUSHUS
HY)XHBIX KOMIIOHEHTOB W3 CBIPbs, IIPH KOTOPOM
WCTIONB3yeTCsl JKCTpareHT. YToOBl YCKOPHTH W
YIYYIIUTE 3TOT MPOLECC, IPUMEHSIOTCS Pa3ind-
HBIE CcIIOCOOBI akTuBanuu: 1) 3ByKOBOe BO3JeEi-
CTBHE. 3BYKOBBIE BOJHBI MOT'YT IPUBECTH K YCKO-
peHUIO TponeccoB AUGQY3UM W KOHBEKIUH B
pacTBopHTeENie, UTO YIY4IIaeT IKCTParHpoBaHUE.
JJist 5TOro MCHONb3YIOTCS YIBTPa3BYKOBBIE BaH-
HBI WM COHATOpbI; 2) du3ndeckoe BO3AEHCTBUE.
MexaHn4decKoe repeMenInBaHie ChIpbs U pacTBO-
pUTeIsl YCKOPSIET MpoLiecc SKCcTparupoBanus. J{is
9TOTO UCIIOB3YIOTCS MEIIAJKH, IIHEKH, MEJIbHU-
bl U ApYrue ycrpoicTea; 4) XWMHYECKOEC BO3-
nevictBue. JloOaBieHHEe XMMHUYECKHX PEareHTOB
MOXET YCKOPHTbH TMPOIECC OKCTParupoBaHUsL.

HE pPACTBOPSIOTCS B OOBIYHBIX pPACTBOPHUTEISX;
5) TemmnepaTypHOE BO3JCHCTBHE. YBEIHUYCHUE
TEeMITepaTypbl MOXKET YCKOPHUTH IPOIECC SKCTpa-
TUPOBAHUS, TaK KaK 3TO MPUBOJNT K YBEITUICHUIO
ckopoctn uddy3un u koHBekimu. OgHAKO,
CIIMIIKOM BBICOKAsi TEMIIEpaTypa MOXKET IOBpe-
JUTh KOMIIOHCHTBI, KOTOPBIC HYXHO W3BJICYb;
6) DOnekTpudueckoe BozjaehcTBHe. [IpuMmeHeHUe
JJIEKTPUUECKOTO TIOJNIST MOXKET YCKOPHUTH HpoILece
SKCTparMpoBaHMs, Tak KaK 3TO  MOXET
yIyqmuTs AuGQGYy3u0 MOJIIEKYT B pacTBOPHTEIE.
JJis 3TOro HMCHONB3YIOTCSI 3IEKTPOMarHUTHBIE
noJist VI JJIEKTPUUECKHE noJist
BBICOKOH 4aCTOTBI.

Kaxpmprit u3 3tux cnoco6or (puc. 10) moxer
OBITh HCIOJNB30BaH JUIA aKTHBU3AIMHU Ipolecca

HaHpHMep, HUCIIOJIBb30BAHUE KHCIOTbBI MOXET OKCTparupoBaHud B 3aBUCUMOCTH OT THUIIA
IIOMOYb HU3BJICYb KOMIIOHCHTHI, KOTOpPbIC CbIpbsA U PACTBOPUTEIIA.
Beicokoe
W K | 100 — "
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Puc. 10 — Cioco0b1 akTHBH3aNKH TIPOIECCa IKCTPATHPOBAHAS

BoiBoabl. Kaxxplii U3 nepeyUuCIeHHbIX TH-
OB DKCTPATUPOBAHMUS HMMEET CBOHM IIPEHMYIIIE-
CTBAa U HEJOCTATKHU, a TaK)Ke MOXKeT OBITh Ooiee
win MeHee SGQPEKTUBEH B 3aBUCHMMOCTH OT THIIA
PACTHTENFHOTO CBIPhSI W IENIeH HCIOIB30BAHUS
9KcTpakTa. [103TOMy BBIOOp CHCTEMBI SKCTparu-
pOBaHUS IOIDKEH OCHOBHIBATHCS HA TIIATSIEHOM

aHaJIM3€ CBOMCTB PACTHTEIHHOIO CHIPhSI M TpeOo-
BaHWN K KOHEYHOMY MPOAYKTYy. Takum oOpazom,
BBISIBJICHHBIC CIIOCOOBI aKTHBU3AIMM IIPOIIECCa
9KCTPAarMpoOBaHMs TTO3BOJISIIOT MPOBECTH PaOOTHI
110 COBEPLIEHCTBOBAHUIO TEXHOIOTUYECKOTO MPO-
[ecca SKCTPAKIMU U KOHCTPYKIHHU YCTaHOBOK
JUIS TOTYYEHUS PACTUTENIBHBIX KCTPAKTOB.

Jlutepatypa
1. MeTonp! HHTEHCH(HUKAIIMI TPOLIECCOB SKCTPATUPOBAHKS OMOJIOrMYECKH aKTHBHBIX BELIECTB U3 PACTUTEIIb-
Horo ceipbsi / JI. H. Cemymikun, b. I'. 3uranmmy, H. . Cemymkus [u np.] / Bectauk Kypranckoit TCXA. — 2023.

— Ne 1(45). — C. 78-88.

2. CemymixuH, [I. H. Pe3ynbsraTsl nccnenoBanus 3p(EKTHBHOCTH UCIIONB30BAHHS BOJHOTO SKCTPAKTA HA OCHO-
Be parcoBoro mpota mus aganramuu Ononectunuaos / J[. H. Cemymxwun, b. I'. 3uranmmn, H. Y. Cemymixun //
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CLASSIFICATION OF EXTRACTION PROCESSES BIOLOGICALLY ACTIVE SUBSTANCES
FROM PLANT RAW MATERIALS
D. N. Semushkin, B. G. Ziganshin, N. 1. Semushkin, S. S. Alatyrev, I. I. Maksimov

Abstract. The article considers the processes of extraction of biologically active substances from plant materi-
als, classifications are given. Methods for activating the extraction process have been identified, which make it possible to
carry out work to improve the technological process of extraction and improve the design of installations for obtaining
plant extracts. An extended classification of processes for the extraction of biologically active substances from plant mate-
rials has been proposed. Ways of activation of extraction processes are revealed. Classification of extraction preparations
for plant materials can be carried out on the basis of various extraction systems and production technologies. The follow-
ing classification schemes for the technological process of extraction are compiled and presented in the article: a schematic
representation of extraction as a physical and chemical process; graphical representation of the extraction process; features
of extraction of biologically active substances from raw materials with a cellular structure; stages of the extraction process;
types of diffusion of biologically active substances from the internal structures of the material into the extractant; factors
determining the efficiency of the extraction process; classification of extraction preparations from plant materials accord-
ing to the production technology, taking into account extraction systems; parameters characterizing the extraction process;
methods for determining the distribution coefficient of a substance in a plant extract; ways to activate the extraction pro-
cess. Each type of extraction has its own advantages and disadvantages, and can be more or less effective depending on the
type of plant material and the purpose of using the extract. Therefore, the choice of an extraction system should be based
on a thorough analysis of the properties of plant materials and the requirements for the final product. Thus, the identified
methods for activating the extraction process make it possible to carry out work to improve the technological process of
extraction and the design of installations for obtaining plant extracts.

Key words: extraction, extractant, extractor, plant material, classification.
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