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BBeaenue

Buomornueckn axtuBHbIe BemecTBa (BAB) kop-
Hell GapOapuca, OTHOCSIIMECS K ajKaJIOWAaM H30XHHO-
JIMHOBOW TPYIIIBI, SIBJIAIOTCS MEPCHEKTHUBHBIMHU CyOCTaH-
LUSIMU JIJTSL CO3/IaHMs TIPENapaToB ¢ pa3iu4yHoi papmako-
JIOTHYECKOH aKTUBHOCTBIO. I3BECTHO, UTO OHU 00IaJal0T
BBIPDOKCHHBIM OaKTEPUIMIHBIM JISHCTBHEM IIPOTHUB psiza
MPOTO30MHBIX U HEKOTOPHIX aHTUOMOTHKO-PE3UCTEHTHBIX
rpam+ u rpaMm— MEKpoopranu3mos [1, 2], B T.u. u Helico-
bacter pilori [3]. Kpome Toro, ankamoumst Gapbapuca
MPOSIBIAIOT TPOTHBOBOCHANUTEIBHYIO, JKEITYCTOHHYIO,
TEeTIaTONPOTEKTOPHYI0 W TPOTHUBOOIYXOJIEBYIO aKTHUB-
HOCTb [2, 4], ¥ TpU 3TOM HM3KYI0 TOKCHUYHOCTb AK€ B
no3ax 1o 400 mr.

B OwpBmiem CCCP Ha ocHoBe yka3zaHHbIX BAB
npousBoauiics mpernapar «bepbepuna Oucynbhaty, of-
Hako ceiuac B OonpmuHcTBe cTpan CHIT o Hezaciy-
JKEHHO CHAT C IPOU3BOACTBA. B03MOXXHOI NpUYMHON
3TOMy OBUIH yCTapeBIINE TEXHOJOTMU IOIyYEHHs ajKa-
JIOWAOB, TPEAYCMATPHUBAIOIINE HCIIOIF30BAaHHE TOKCHY-
HBIX W/WIH OTHEOMACHBIX PacTBOpHTENeH (Xiopodopma,
STHJIAIETaTa, TONYOoJa U T. 11.) Ha CTAIUAX SKCTPAKIUU H
MOCJEIYIOMEe OYUCTKH TEXHHYECKOTO MPOAYKTa B CH-
CTEME KHUJIKOCTh/XKHUAKOCTD [5]. I3BECTHBI CITOCOOBI MHO-
TOCTaIUHHON OYHCTKU OepOeprHa Ha pa3IMIHBIX XpOMa-
TorpaM4ecKuX KOJOHKAX SIIIOUPOBAHHUEM METaHOJIOM C
nocyeyoued TMoQpuIbHON cymKo# [7], 4To 3HAUYNTENb-
HO YBEIWYHMBAET YKOHOMHMYECKYIO Ce0ECTOMMOCTh T'OTO-
BOTO NpOAYyKTa. Takxe HCIONIB3YeTCS MHOXKECTBO METO-
JIOB OCAKACHHUS, B TOM YHCJI€ H30XHHOIUHOBBIX aJIKaJIOHU-
JIOB COJIAIMHU TSKEIBIX METaJuIoB [6], OJHAKO MOCIeIHHE
U3BECTHBI CBOEH TOKCUYHOCTBIO, IOITOMY UX BO3MOXKHBIE
OpUMECH B TOTOBOM MPOAYKTE 3HAUUTEIBLHO CHUXKAIOT
€ro KauecTBoO.

B Hammx npensiaynmx uccieqoBanusax [8] Obuia
pa3paboTaHa TEXHOJIOTHsI SKCTPAarupOBaHUsI CyMMBI aJlKa-
JIOWJIOB W3 KOpHel Oapbapuca ¢ HCIIOJIb30BAaHUEM CMeCel
CKIDKEHHBIX Ta30B ((hpeoHOB M ammuaka). [lockombky
OHM O0Namar0T HU3KUMHU TEeMIIepaTypaMH KHICHHS (MHU-
Hyc 30-45°C), TO MOJyYCHHBIH HPOMYKT HE COACPIKa
OCTaTOYHBIX KOJUYECTB IKCTPAreHTa.

Vicxong w3 BBIMIEH3IIOKEHHOTO, LENBI0 JaHHON
paboTsl ObUI0 00OCHOBaHME BO3MOXHOCTH HCIIOJIb30Ba-
HUS CKWDKEHHBIX Ta30B WM MX CMECEW JJIsI OYUCTKH B
CHCTEME O KMJKOCTB/XKHJKOCTh IIEPBHYHOTO IKCTPAKTa,
COJIEpIKaIller0 CyMMY aJIKaJIoMJI0B KopHel Oapbapuca.

MatepuaJjibl 4 MeTOABI

HcXOmHBIM pAaCTHTENBHBIM CHIPHEM  SIBIISUTHCH
KopHH Gapbapuca oOsikHOBeHHOTO Berberis vulgaris, 3a-
TOTOBJICHHBIE CaMOCTOSITEIbHO BECHOH Ha TEPPUTOPHHU
IOxHolt Ykpaunsl. BBuay OTCYTCTBHS OTEUECTBEHHOM
HOPMAaTHBHOW NOKYMEHTAI[MM JUIsS OLIEHKH KauecTBa Chl-
pbst ucnosnb3oBany MoHorpaduto '@ Pecriyonuku bena-
pycb, T. 2, ¢. 307. Wcnons3dyemasi B JaHHBIX UCCJEIOBaA-
HUSIX CEpUsl CBHIPbS XapaKTepU30Balach CIEAYIOIUMU
MIOKa3aTeIsIMA: BHEIIHWE MNPU3HAKH M MUKPOCKOMHUS —
cornacHo onucanuio I'® PB, c. 307; Bmaxnocts — 11,7%;
obmas 301a — 4,1%; mocTopoHHNE NpUMecH (OpraHuye-
CKHE — OTCYTCTBOBaNH, MuHepanbHble — 0,61%); KOopHH,
MOYEpHEBIINE HA U3I0Me — 2,5%; 3011a, HEpacTBOpUMas B
comsaOi kmcmore — 0,75%; comepkanme OGepOepuHa —
1,36%. Takum oOpa3om, wucciienyemas cepusi KOpHeu
Oapbapuica 1Mo BCeM IOKa3aTesisiM COOTBETCTBOBAJIA Tpe-
OoBaHusiM (apmakoneiinolr MoHorpaduu. Kpome Toro,
1o pa3pabOTaHHOW HAMU METOJHUKE, OIIMCAaHHOU B paboTe
[9] 6bina onpeneneHa cyMMa alkaloOHWIOB, COCTABIISABIIAS
1,93% B mepecuere Ha OepOepuH U aOCOJIOTHO CYXO€
CBIpBE.

Kopuau 6apbaprica m3Menp4anyd IOCIe0BaATEIb-
HO Ha dKcrenbcnope (mpousBoactso ObBmero CCCP) u
Ha kodemonke (Saturn, Kuraii), aus 9KCIepUMEHTOB OT-
oupamu ¢pakmmro ¢ muamerpom dactur 0,5-1,4 M.
Hageckn, 3arpyxaemble B 1a0OpaTOpHYIO 3KCTPaKIMOH-
HYIO YCTaHOBKY, cocTaBisuiu 100 .

I'paBuMeTpHYECKUE ONpE/IeNICHHs TPOBOIMIM Ha
Becax JrabopatopHbix 2-ro kiacca toynoctu VIC 123-
120/0,001 (Acculab, Germany). B pa6ore ucmois3oBa-
JIMCh CJIEAYIONME PEaKkTUBbl: KucioTa (ochopHOMOINO-
neroBas (Biochem, ®panmus), mudtwiamuH (Merck,
I'epmanus), pukcaHanbl cepHON KUCIOTHI M HATPHS THI-
pokcuna (HBIT «Anbdapycy», Ykpanna). Bce peakTuBbl 1
TUTPOBaHHBIC PACTBOPHI OBUIM KBaJTM(UKAIMU X.4. WIN
q.1.2.

Ha cTagmsx o4MCTKHM M SKCTPaKIMH AJIKaJIOHJI0B
NPUMEHSUIUCh COKMDKEHHBIE Tas3bl: TU(TOpXIOpMETaH
1,1,1,2-trerpadropatan (Shandong Dongyue Chemical
Co. Ltd, Kuraii, cremens anctotsl 99,9%), dppeon-410A
(99,7%, DuPont, Benbrus), uzobyrtaH, auprTopMeTaH
(EcoFrost, Kuraif), ammuak sxuaxuii Mmapku Ak (99,6%,
TI'OCT 6221-90, HAO «CeBepomoHenKoe OObEAMHEHHE
A3zor», YKpanHa).

CoracHO 3asiBJICHHOMY c1Ioco0y MOJy4eHHs aj-
kanmounoB [8] mepen craauel skcrpakuuu BAB mpeny-
CMAaTpPUBAETCSI OYHUCTKA CHIPbs OT JIMIIOPHUIBHBIX IPHMe-
ceil. C 3TOH LENbI0 HCMOJIB30BANIUCH CIEAYIONINE CXKH-
JKCHHBIC ra3bl: Terpadropatan (ppeon-134-a), uzodyraH,
mudropxnopmeran (ppeoH-22) u audropmeran (ppeoH-
32). KoanuecTBO JUMO(GUIBHBIX IPUMECEH, U3BIICUEHHBIX
yKa3aHHBIMH PaCTBOPHUTEIISIMH, OTPEEIISUIA IPaBUMETPH-
YECKH.

KauecTBeHHBIN cOCTaB CyMMBbI aJKaJlOUI0B B UC-
XOJ/IHOM CBIPbE M AKCTPAKTax MCCIEAOBAIN METOIOM TOH-
KOCJIOHHO# Xpomarorpaduu, Kak ornucano B padote [10].
B cucreme xnopogopm-meranon-guatinaMut (80:20:0,5)
ObUI0 0OHapyXeHO 4-5 OCHOBHBIX aJKaJOWIOB, OJWH M3
KOTOPBIX COOTBETCTBOBAJI CTaHAAPTHOMY 00pasily OepoOe-
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puHa, U 0 5 MUHOPHBIX. [Ipm 3TOM BO Bcex oOpasmax
9KCTPAaKTOB M B MICXOJHOM CHIpbE XpoMaTorpapuuecKue
npodwam He oTarganics [10].

JJisl OIIEHKH CEeNEKTUBHOCTH SKCTPareHTa B IO-
JY4EHHBIX BBITSDKKAaX MPOBOMWIM KOJMYECTBEHHBIA aHa-
JIN3 CYMMBI alKaJIOUJOB [0 METOIUKE, ONMUCAHHON B pa-
6ote [9], yuauTsIBasl, YTO BMECTO TOYHOH HABECKH KOpHEH
Oapbapuca HCIOIB30BANIM JKCTPAKT. JlaHHas MeToaMKa
OCHOBaHa Ha OCAJUTEIbHOM TUTPOBAaHUM H30XUHOIMHO-
BBIX QJIKAJIOWZOB U SBJSIETCS AOCTYIHOHM i 000 Ja-
Ooparopum, T.K. HE MpPEeIyCMaTPUBACT HCIOIH30BAHUS

JOPOTHX peareHTOB M obopymoBanusi. Kpome Toro, oHa
XapaKTepU3yeTCs BBICOKOW TOYHOCTHIO M CEJICKTHBHO-
CTBIO K aJIKaJIOWAaM, KOTOpbIe ocaxkgarorcs (ocdopHo-
MOJHOIEHON KHCIIOTON KOJMYECTBEHHO W CTEXHOMET-
puuso [11].

Conepxxanue cymMmbl ankamounoB A, % B mepe-
cuére Ha OepOEpUH PACCUUTHIBAIIU 11O POPMYIIE:

A 2114-(200-ET o — (Vi —200-ET ,,0,)-1923)- ET 5, -10
m,, -100 @
rIe Vnaon — 00bem 0,1 M pacTBopa HaTpHs THAPOKCH/IA, H3PACXOJOBAHHOIO HA TUTPOBAHKE, MJT;

KIT omr KIT wzsos, Klnaon — K03 UIMEHTBI TIONPABKH TUTPOBAHHBIX PACTBOPOB (HOCHOPHOMOIUOACHOBOM KHCIOThI, CEPHOM KUCIIOTHI M HATPHS

THAPOKCUIA COOTBETCTBEHHO;
m, — Macca HaBECKH IKCTPAKTA, T.

OKCTPaKIUIO CYMMBI aJKaJOWIOB IIPOBOAMIN
mudropmeranoM ¢ nodasienueM 1%, 12%, 50% ammuaka
uwnn 10% pudTHIaAMMHA, Kak ONUCAaHO B mareHTe [§].
Temneparypa Ha craguu Mauepanuu coctasisuia 20-
25°C, mocnenymmyn MEPKOJSLIUI0 OCYUIECTBISIIN MpU
30-45°C u nepeMeIIMBaHUU SKCTpareHTa.

[MonyueHHbIE IEpBUYHBIE IKCTPAKTHI U3 00E3KU-
PEHHBIX KOpHEH Oapbapmca, conepikallie CyMMy ajKa-
JIOUJZIOB, TIOJBEPTAINCH ABYXCTYNEHYATOH CHKM>KEHHOTA-
30BOH OYHCTKE Ha CHEUHAIBLHOM MOJYJE, NMPHHIHITHAIb-
Has anmapaTypHas cxeMa KOTOpOro IpeACTaBlcHA Ha
puc. 1.

OCHOBHBIMH anmnapaTaM B IaHHOM MOyJie Obl-
JIY JIBa cemaparopa nepBoil ctynenu ounctku M1 u Mla,
B KOTOPBIX OCHOBAHHMS alIKaJIOWIOB IEPEBOJMINCH B
cynbdaTel (WM THAPOXJIOPHIBI) M OYMIIAIUCH OT Oai-
JACTHBIX MPHUMeECeH CXKIKEHHBbIM (ppeoHoM-22, U JBa ce-
napaTopa BTOpoil cTynenu ounctku M4 u M4a, rae conu
aJKaJIOUI0B MPeoOPa3OBBIBAIINCH B OCHOBAHMS U OJIHO-
BPEMEHHO 3KCTParupoBaJINCh CMECBIO TudTOpMeTaHa u
amMMuaxa. J[jis KOHTpOIIS TpaHUIBl pa3AeIeHus KUAKOCT-
HBIX (a3 CTEHKH BCEX CEnapaTopoB OBUIM CHaO>KEHbBI
BMOHTHPOBAaHHBIMM Ha (hIaHIax yKas3aTellsiMH YpPOBHS,
CleNaHHBIMH W3 cTeksia KimHrepa, BBIIEp)KHBAIOLIETO
Jasnenue 1o 160 atm.

[osyueHHble HAMH TEPBUYHBIE SKCTPAKTHI I10-
Memanu B cemapatopsl M1 u Mla, Bce cocyasl repme-
TUYHO 3aKyIOPUBAJIM, BaKyyMHPOBAJIU BECh KOHTYp
YCTaHOBKH, U3 MepHHKa M2 3aimBaiy B cenapaTopsl 1o |
11 10% BOAHOTO pacTBOpa CEPHOU WM XJIOPOBOAOPOTHOM
KUCJIOTH! (YYUTBIBas PacTBOPUMOCTH COJIEH allKaJIOWIOB
1:200 — 1:500), mOTOM 3aIOIHSIN CHKMKEHHBIM JTUPTOP-
XJIOPMETaHOM M3 0aJJIOHa MJIM HAropHOH EMKOCTH, MoJa-
Bas ero cBepxy. IlepemeninBanue >KUIAKOCTHBIX (a3 mpo-
BOJMIIM 32 CYET MONEPEeMEHHOTO CO3JaHUs T'PaJeHTOB
TEMIIEpaTyp W, KaK CIIe/ICTBHE, JaBICHUH MEXy cernapa-
TOpaMHu, MojiaBast Moo4epEAHO B pyOaIKy OJHOTO U3 HUX

XOJIOJTHYIO BOJLy M3 BOJOIPOBO/IA, a B pyOaIIKy Jpyroro —
TEIIyI0, TMoJ/ep)KuBas e€ TeMmIepaTypy B Ipejenax
40+5°C Tepmoctarom T7.

ITocne 10 muxIOB mepeMEIIMBaHUS S>KUIAKOCTH
OTCTauBaJIM O MOJHOTO pazjeneHus a3, GpuiIbTpoBay,
HaOJIoasl 3a TpaHUIe pa3zena Mo yKazaTellsiM YpOBHS,
HIDKHIOIO (pEOHOBYIO (ha3y CIMBAIM B HCHApPHUTEINb, OT-
Kyza oTroHsnu ¢gpeoH B koHAeHCOp. Korna B cMoTpoBOM
okHe KII3 mosiByisncs HaChILEHHBIN XKENTHIM WM OpaH-
KEBBIH PacTBOp, MPEKpaAIaNy CIUB (PPEOHA W HAIPABIS-
T BonmHYHIO ¢a3y B cemapatopsl M4 u M4a, B KOTOpEIe
3areM N00aBJAIM 1o | 71 CKMKEHHOW cMecH Iudropme-
TaHa C aMMHaKOM B HalpaBJIeHUH CHU3Y BBEPX.

IlepememmBaHue OCYIIECTBISUIM, Kak W Ha
npeablaymen cryneHu ouuctku. [locne orcranBaHus
KMJKOCTEH HIDKHIOI BOJHYIO a3y mepelaBivuBaii B
oIuH U3 cemnaparopo M4 wim M4a, KoHTponupys rpa-
HUILy pasnena (a3 ¢ moMoIbio yKazarenei yposHs. Ope-
OHO-aMMHAaYHbI{ PacTBOpP OCHOBAHUH aJKaJIOWIOB CIIMBa-
mm gepe3 GpuisTp-ocymurens O5 B ucnaputens C6; Ko-
raa B cMoTpoBoM okHe KII3a mosBisinach MyTHast XKHJ-
KOCTh, CIIMB Cpa3y ke Ipekpamanu. B cemaparopsl BBO-
JWJIM HOBYIO TOPIHMIO CMecH IU(TOpMETaHa ¢ aMMHUAaKOM
U ONEpalHI0 OYUCTKU BOAHBIX (pa3 MOBTOPSIIM TPHOKABI
OTMCaHHBIM BbIIIE criocobom. M3 coopurka C6 OTrOHAIN
pacTBOpUTENs B KOHICHCOP M BBLACISUIM OYHIICHHBIHA
MpoayKT. BomHbIli pacTBop coiei aMMOHHS W OajuiacT-
HBIX TIPIMEcei OTIPABIISIIN Ha YTHIU3AIHIO.

OunIeHHBIe SKCTPAKTHl BBICYIIUBAIIN IO TIOCTO-
SIHHOM MaccChl, B3BEIIMBAIH U KOJIUYECTBEHHO OINpPEeIisi-
IY B HUX COJAEp’KaHHE CYMMBI aJIKaJOUI0B, KaK OMHCAHO
BBIIIIE.

[MTonyuennsle pe3ynpTaThl 00padaThBAIN 0OIIE-
TIPUHSTBIMU CTATUCTUYECKUMU METOJIAMHU COTJIacHO (ap-
MakoIee, yUUThIBas, 4TO JOBEPUTEIbHBIN MHTEpBaa CO-
ctasiseT 95%.
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Puc. 1 : Annaparypnas cxema Moy.isi OUHCTKH AJIKAJOMI0B 6ap6apuca: M1, Mla; M4, M4a — cenapaTopbl COOTBETCTBEHHO NepBOii U
BTOPOii cTyneHeil 0YMCTKHU, CHA0KeHHbIe YKa3aTeJsIMU YPOBHs, o0beMaMu 1o 6 j1; M2 — HanopHbIii MepHUK 00beMoM 2 Ji; D3 —
¢uiabTp npeaBapuTteabHoi ouncTkH; @S — GUIALTP TOHKOI ouncTKH; C6 — cOOPHUK-HCHAPHUTeIb dKCTpaKkTa; T7 — Ten1000Men-
HHK 00beMoM 15 J1, cHaOxenHblii TepmocTaTom; KII1 — tepmomerp; KII2a-2r — manoBakyymmerpsl ammuadnbsie MBII-3A; KI13,

KII3a — cMmoTpoBbIe OKHA.

Pe3yabTaTsl H 00cy:KI1eHHE
Pe3ynbraThl TpaBUMETPHYECKOTO OIpEIe/ICHHs
nuno(uITbHBIX 6AJUIACTHBIX BEIIECTB, YAAIEHHBIX HA CTa-
JIMH 00€3)KUPHUBAHUS ChIPhS, & TAK)KE KOJIMYECTBO COJIEP-
JKaIIMXCSl B HUX aJIKAJIOUI0B, IPEICTABICHbI B Ta0. 1.
[MonyyeHHbIC JaHHBIC YKAa3bIBAIOT HA TO, 4TO

HanOoJee CENCKTUBHBIM K JHIMOMHIBHBIM OallIaCTHBIM
COCIMHEHMSAM KOpHeW OapOapmca sBIseTCs H300yTaH,
9KCTPArUpyIOIUid HauOoJblIee KOJIWYSCTBO JAaHHBIX
npUMeceil U He M3BJICKAMOIINI aJKaJoHIbl, YTO HOATBEp-
KIACTCSA CTATUCTUYECKU JOCTOBEPHBIMH Pa3IMYMsIMU IO
CPaBHEHHIO ¢ AU(TOPXIOPMETAHOM.

Taonuna 1. TIpuMeHUMOCTh Pa3IUYHbIX CKUKEHHBIX I'a30B /Il 00e3:KUPUBaHNs KOpPHeii Gapdapuca nepen cTa-
JAHEe IKCTPAKIIMH AJTKAJ0NA0B (HaBecka chIpbsi 100 r)

Hcnonb3yeMblii TeTpa- uzobyran  |nudrop- ¢peon 410A |qudTopmeTan
CHKMIKEHHBIH ra3 ¢rTop3Tan XJIOpMeTaH

KonnuecTBo yaanéHHbIX

U3 CHIPBSI TUO(UIBHBIX 0,429+ 0,527+ 0,422+ 0 0,403+
COEIHEHMi, T 0,032 0,040* 0,038 0,030
Macca cymMMBI aKaJIouI10B B 0,054+ - 0,017+ - 0,116+
JIHUIO(UIBHOM 3KCTPAKTE, T 0,003** 0,002 0,005**

IIpumedanune: N=5; *, ** — cTaTUCTUIECKH TOCTOBEPHO OTHOCUTEIHLHO MTU(TOPXJIOpPMETaHA.

Opnako, n300yTaH SBISETCS B3PHIBOONACHBIM, U
ero yTe4Ky M3 KOHTypa YCTaHOBKH TPYIHO OOHApYXHTh
OpraHOJISNITUYECKH BCJICACTBUE OTCYTCTBHUS 3amaxa, 4To
MOXET TPHBECTH K CO3JaHUIO B3PHIBOONIACHOW KOHIICH-
TpalyH, II03TOMY B ITPOMBIIUICHHOM Macuitadbe o0opyno-

BaHUE HYXXHO OCHal[aTh CHUCTEMOW Tra30aHAIU3aTOPOB.
Kak amprepHatnBa n300yTaHy, TOIXOISIIAM SIBIISETCS
TUGTOPXIOPMETaH, IKCTPArUPYIOIMUNA HECKOJIbKO MEHb-
ee KOJIMYECTBO JHUIMO(PIIBHBIX MPUMECEH, HO B TO e
BpeMsi [IOYTU HE PACTBOPSIONIMIA alKaJlOUbl, KOTOPbIE B
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CBHIPbE HAXOISTCS B MOHM3MPOBAHHOH (hopMe, NpU 3TOM
JAHHBIN 3KCTPAareHT 0e301MaceH M 3KOHOMHYECKH IOCTY-
TIEH.

ITpn KONMWYECTBEHHOM aHAIN3¢ KOHEYHBIX IPO-
JYKTOB OBIIO YCTaHOBJIEHO (Tabi. 2), 4To 3 PeKTUBHOCT
CTaJM1 OYMCTKHU QJIKAIOMIOB OapOapuca B 3HAYMTEIHLHOMN
Mepe 3aBHCeNia OT COCTaBa HKCTPAreHTa MPH BbIIEICHUN
NEepBUYHBIX AKCTpakToB. Hamiydmime mnokasarenu Obutn
BBISIBJICHBl B KOHEYHOM IIPOJAYKTE I0CIE OYHUCTKH JKC-
TPaKTOB, BBIACICHHBIX AUPTOPMETAHOM C NOOABICHHUEM
12 % amMpnaka: JOOpOKaueCTBEHHOCTH, MOKA3BIBAIOMIAS
MPOIICHTHOE coaep:kaHue 1eneBslx BAB B obmieit macce
9KCTpaKTa, gocturana 95 %, a morepu ankaaongoB ObLIH
HE3HAYMUTENbHEl — 3,5 %. YBenuueHue comepX aHus co-
pactBOpHTENs (aMMHaka) B 3kcTpareHTe 10 50 % 3Haum-
TCJIbHO 3aTPYAHAJIO OYUCTKY 3KCTPAKTUBHBIX BCHICCTB, U
IIPY 3TOM BO3pacTald MOTepH ankagouaoB o 13,2 %,

OYEBHIHO, B PE3yJIbTATE MIPUCYTCTBUS OOJIBIIOTO KOJIHIE-
CTBa rUAPO(GUIBHBIX OAITACTHBIX BEIIECTB, KOTOPBIE MO-
I'yT 00pa3oBBIBATH TPYAHOPACTBOPHMBIE KOMIUIEKCHI C
AIKAJONIAMHU WM yXYAILIAaTh pa3jeleHHe BOJHOW M opra-
HUYECKOH (ha3. YMEHbLIEHHE COJACPKAaHUS aMMHUaKa B
9KcTpareHTe 10 1 % Taxoke OKa3bIBalo HEraTHBHOE BIIHSI-
HHE Ha MPOIIECC MOJIYYEHHS aJIKaJIOHU/I0B, BHIXOJ KOTOPBIX
6bu1 cambiM HE3KHM (1,309 T) cpenu uccienyeMbix o00-
pasioB. DTO MOKHO OOBSCHUTH MEHBIIUM 3HaueHueM pH
B 3KCTPaKIMOHHOW cpele, N3MEHEHUEM IOJISIPHOCTH pac-
TBOPHTEIS, B PE3yIbTaTE YETr0 B COCTAB MEPBUYHBIX IKC-
TPaKTOB TEPEXOIUIN CPEOHENOJIpHBIE U TUApPo(oOHBIE
COEIMHEHUS, YXY[AIIAIOMNE MPOLECC pPa3eICHUs alKa-
JIOWOB MEXIY BOIHOW W OpPTaHMYECKOW (CKMKEHHOTa-
30BOi) (pa3zamu, yBEIWYHBAas MaTepHaJIbHBIC MMOTEPH Iie-
neBsix bAB.

Taﬁ.lmua 2. KoanyecTBeHHBIE XaPAKTEPUCTUKU KOHECYHBIX IIPOAYKTOB MOCJI€ CTAAUHA OYUCTKHU NEPBUYHBIX IKC-

TPaKTOB KOpHeii 6apbapuca

CopactBoputens Ha 1% 12% 50 % 10 %
CTaJIuH SKCTPAKIIMU aMMHaKa aMMHaKa aMMHaKa IUATHIAMUHA
1 €T0 KOJIMIECTBO (akctparesT 1) (axcTpareHT 2) (9xcTparest 3) (axctpareHt 4)
Macca nepBUIHOTO 1,802 + 1,836 + 4,548 + 2,135+
9KCTpPaKTa, T 0,094 0,102 0,212* 0,118*
Macca KOHEYHOTO 1,608 + 1,518 + 1,920 + 1,823 £
MPOAYKTa, T 0,080 0,077 0,085* 0,092*
Macca 0annacTHBIX BEIIECTB B 0,299 + 0,079 0,574 + 0,408 +
KOHEYHOM TIPOIYKTE, T 0,011* 0,012 0,024* 0,015*
Macca ankajaougoB B 1,309 + 1,439 + 1,346 + 1,415+
KOHEYHOM TIPOIYKTE, T 0,069 0,065 0,061 0,077
CopepxaHne aaKaaouoB B

KOHEYHOM MPOIYyKTE 814 948 701 776
(m10OpOKaYeCTBEHHOCTh  DKCTpaK- ' ' ! '

Ta), %

(l);f)OTepﬂ AIIKAJIONJIOB TIPH OYHMCTKE 13.3% 35 13.2% 3.4*

[Mpumeuanue: N=5; * — CTATUCTUYECKH IOCTOBEPHO OTHOCUTENHLHO SKCTpareHra 2.

BoiBoabl

OOocHOBaHa  BO3MOXHOCTb  HCIIOJIb30BaHMS
CKIKEHHBIX T'a30B M UX CMecel I OYUCTKU CyMMBI aJl-
KaJIOMJI0B U3 KOpHel OapOapuca. [lokazaHo, uTo mepen
cTagueil skcTparupoBanus naHHbIX BAB nenecoo6pasto
MPOBOJIUTD YAAJEHUE JIUIOPHUIBHBIX IPUMECEH U3 CBIPbS
C MOMOIIBIO CXKMKEHHOTo audTopxiopmerana (ppeona-
22). D PeKTHBHOCTH OYMCTKH KOHEYHOTO NPOAYKTA 3Ha-
YUTEIHHO 3aBUCHT OT COCTaBa 3KCTpPAareHTa IpHU BBIIEIe-
HUHM TIEPBUYHBIX SKCTpakToB. Hawmrydmme mokasarenn
BBISIBIICHBI IIOCJIE OYHCTKH O3KCTPAKTOB, ITOJyYEHHBIX
mudTopmeTaHoM ¢ gobasneHueM 12 % ammmaka.

O4nCTKy TEepBHUYHBIX IKCTPAKTOB Hamboiee Iie-
J1ecO00pa3HO MPOU3BOIUTH JBYXCTYNEHYATO C MCIIONB30-
BaHMEM B KauecTBE OPTraHMYECKOW (Da3zbl CKHMKEHHOTO
mudropxiopmerana (ppeona-22) Ha NepBOW CTyNEHH U
mudropmerana ¢ nmobasneHuem 10% amMuaka — Ha BTO-
poi, a B kauecTBe BojHOM (azer — 10% pacTtBop cepHoi
WX XJIOPOBOJOPOJHON KHCIOTBI; XUIKOCTHYIO PEdKC-
TPAaKLMIO AJKAJOUIOB- OCHOBAaHUI Ha BTOPOIl CTymeHU
HEOOXONMO NMPOBOJNUTH TPUAKIBL.
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UDC 615.322 : 615.451.16 : 661.91-404
POSSIBILITY FOR APPLICATION OF LIQUE-
FIED GASES FOR PURIFICATION

OF BARBERRY ALKALOIDS

Demyanenko D. V., Demyanenko V. G.

Introduction. Biologically active substances (BAS) of
barberry roots represented by alkaloids of isoquinoline
group are perspective substances for development of
preparations with multiple pharmacological activities.
However, now manufacture of them in Ukraine is
stopped. One of the reasons of this is out-of-date produc-
tion technologies of alkaloids involving use of toxic
and/or flammable solvents. In the article possibility for
application of liquefied gases in technology of obtaining
of alkaloids from barberry roots has been studied. Mate-
rials and methods. Initial raw herb drug were barberry
(Berberis vulgaris) roots harvested in spring on the terri-
tory of Southern Ukraine. Their moisture content was
11%, comminuting degree was 0,5-1,4 mm. At the first
stage purification of raw herb drug from lipophilic impu-
rities (defatting) was made with use of some liquefied
gases: tetrafluoroethane, isobutane, difluorochloro-
methane and difluoromethane. Extraction of the alkaloid
sum was made with difluoromethane mixed with various
quantities of liqguid ammonia or diethylamine as alkaline

agent. Crude extracts were exposed to two-level liquefied-
gas purification. At first the alkaloid bases were trans-
formed into saline forms with aqueous solutions of acids
and purified from ballast impurities with liquefied freon-
22. Then alkaloid salts were reextracted from aqueous
phase in the base form with liquefied mixture of difluo-
romethane and ammonia. Mixing of liquid phases was
provided by creation of alternate gradients of tempera-
tures and, as consequence, pressures between separators
feeding alternately cool water into jacket of one of them,
and warm water — into jacket of another one. Quantity of
lipophilic ballast impurities and also weight of extractives
were determined gravimetrically. Quantitative analysis of
the alkaloid sum was made by titrimetric method after
sedimentation of alkaloids with volumetric solution of
phosphomolybdic acid. Results and discussion. It has
been found that at stage of degreasing of raw crude drug
the most selective solvent to lipophilic ballast compounds
was isobutane and difluorochloromethane, but the latter
was more rational for using in industrial scale concerning
its fire-safety and economic availability. It has been also
found that efficiency of the purification stage of Berberis
alkaloids appreciably depends on composition of extract-
ing solvent while obtaining of crude extracts. The best
parameters in the finished product have been revealed
after purification of the extracts obtained with difluoro-
methane containing 12% of liquid ammonia: quantity of
BAS (alkaloids) in the finished product reached 95%, and
their losses were insignificant — 3,5%. Increasing of
cosolvent (ammonia) content in the extracting solvent
considerably complicated purification of extractives, and
losses of alkaloids raised to 13,2%, obviously as a result
of presence of considerable quantity of hydrophylic bal-
last substances. Reducing of the ammonia content in the
extracting solvent down to 1% also caused negative im-
pact on process of obtaining of the alkaloids which yield
was the lowest among investigated assays. It’s possible to
explain this by lower pH value in extracting medium,
change of solvent polarity, therefore middle-polar and
hydrophobic compounds preferably passed into composi-
tion of crude extracts. Conclusions. Acceptability for use
of liquefied gases and their mixtures for purification of
the alkaloid sum from barberry roots has been proved. It
has been shown that prior to stage of extraction of these
BAS it’s expedient to withdraw lipophilic impurities from
the crude herbal drug with liquified difluorochloro-
methane (freon-22). Purification efficiency of the finished
product considerably depends on composition of extract-
ing solvent during obtaining of crude extracts. The best
parameters were found after purification of the extracts
taken with difluoromethane containing 12% of liquid
ammonia. It’s the most expedient to purify crude extracts
by two-step procedure using on the first step liquefied
difluorochloromethane (freon-22) as organic phase and on
the second one — difluoromethane mixed with 10% of
ammonia, and as aqueous phase — 10 % acidic solutions;
at the second step it’s necessary to provide liquid re-
extraction of the alkaloid bases in triplicate.

Keywords: barberry roots, alkaloids, liquefied
gases, purification.



