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AHHOTAIlUSA.

Viyumenue MeTabonnuecknx GyHKIUH APOXOKEBOH KyIbTyphl Pa3IMIHBIMH IIPHEMaMH — OHO M3 HANPaBJICHUI COBEPIICHCTBOBA-
HuA GI/IOTGXHOHOFHLICCKI/IX MpOoLECCOB. [TorCK HOBBIX UICTOYHUKOB 6I/IOCTI/IMyJ'[ﬂTOpOB HalCJICH Ha MPUPOAHBIC PECYPCHI, B KAUYECTBE
KOTOPBIX MOTYT BBICTYNaTh [araxacum officinale Wigg. u Trifolium pratense L., n HelecTpyKTHBHBIE METO/IbI N3BJICUCHNUS [IEHHBIX
KOMIIOHEHTOB CBIbSI, TAKHE KaK CBEPXKPHTHYECKas (monanas sxcTpakius. Lleas paboTsl — uccnenosats Bozaeictere CO,-5KCTPakToB
T. officinale n T. pratense Ha GpepMEHTaTUBHYIO U (HH3HOJIOTUUECKYIO aKTHBHOCTD JPOXIKEBOU KYJIBTYPHI.

O6bekTr Hecnenosanus — CO -3kcTpakThl 1. officinale w T. pratense, Momy4eHHble CBEPXKPUTHYECKOH (IIIOMIHON SKCTpaKime
npu padouem nasnernu ot 8,0 no 20,0 MIla u Temnepatype 40 °C; mpon3BOACTBEHHBIC MMBHBIE IPOXKH. XUMHUYECKUI COCTaB
9KCTPAKTOB ONPEIENSIIN ra30Boi XpoMaTtorpadueit, OpoAMIFHYI0 aKTHBHOCTS JpoxoKel — MeTogoM BapOypra.

OrnpesieNieHbl pallioHATbHBIC TAPAMETPhl CBEPXKPUTHUCCKON (IIFOMIHON 3KCTpakiuu: it 1. officinale pabouee naBieHue —
15,0 MIla, nnst T. pratense — 8,0-15,0 MIla. B pe3ynbrate CBepXKpUTHYECKO (IIIOUAHON SKCTPAKLUH MOTY4EHBI OTICIbHbIS
¢paxun CO,-5KCTPAKTOB, Pa3IMYAIOMIMECS BHEIIHMM BHIOM (OT KHUIKUX JI0 BOCKOOOPA3HBIX), 3HAYEHMEM ITOKa3aTeNs IPEIoMIIe-
Hus (4eM Gonblne pabodee JaBIeHNE, TEM BEIIIE BETMYMHA T0KA3aTels ), XAMUYECKAM COCTaBOM (CMECh YTIIEBOAOPOIOB, (EHOIBHBIX
COEJMHEHHH, JKUPHBIX KUCJIOT, KETOHOB, AJIbJIETHIOB, CIIUPTOB), TOTEHINAIEHOH OMOJIOrHYEeCKO aKTHBHOCTBIO (aHTHOAKTepHAIILHOH,
AHTHOKCUIAHTHOH 1 1p.). IIpencTaBiensl pe3yabTaThl M3MEHEHUS XUMUIECKOTO cocTaBa CO,-OKCTPaKTOB NMPH MPOIOJKUTENBHOM
XpaHeHuH. MlccnenoBanbl CEKTPOrpaMMBbI i XUMHYECKHH cocTaB 00pas3ioB CO,-OKCTPAKTOB HCXOIHBIX U MOCIIE IPOAOJIKUATENBHOTO
BbIIepknBaHKs. OTMEUEHO yMEHbBIICHNEe KOHIICHTPAIlMU U IPpeoO0pa3oBaHus IOIU(EHO0TI0B, (IIABOHOUIOB M APYTUX KOMIIOHEH-
ToB 3(pupHbIX Macen. [Iposesien aHaNN3 MUKPOOHONOTHYECKOTO COCTOSHUS CO,-3KCTPAKTOB: MOCIE XPAHEHHUs / UCTIOIb30BAHMUS
B TeueHue 30 cytok npu temmnepatype 20-24 °C B mpobax BBISBICHO HAIWYKE IPaMOTpULIATENIbHBIX OakTepuit; npu 2—4 °C 6e3 cBeTta,
a TAKKE B CBEKETONYIEHHBIX OKCTPAKTaX — OTCYTCTBHE MUKpodopsl. O6paboTka apoxakel BoaHbIME pactBopamu CO,-3KCTpaKkToB
T. officinale n T. pratense B Teuenne 20-30 mun B konmuectBe 0,2-2,0 % k 06beMy GHOMAacCH CIIOCOOCTBOBANIA YBEIIMIECHHIO
OpOAMITBEHOI aKTHBHOCTH B cpefHeM Ha 220 % ¥ CHI)KSHHUIO KOJIMYECTBa MEPTBBIX KJIETOK.

PesynbTaThl CBHAETENBCTBYIOT O MEPCIEKTHBHOCTH Hcnonb3oBanus CO, -3kctpaxToB T. officinale u T. pratense B kauecTse O1o-
CTUMYJHPYIONIUX MPEIapaToB APOXKIKEBON KyIbTYPEL.

Kirouesnpie ciopa. @monanas CO,-oKCTpaKius, XUMUIECKUI COCTAB, OuoakTHBaTOPHI, Saccharomyces cerevisiae, Taraxacum
officinale, Trifolium pratense, OponuIbHAsA aKTUBHOCTH, (PU3UOIOTUIECKUE MTOKA3ATEIN

duHaHcupoBaHme. VccnenoBanne BIMOIHEHO 3a cyeT rpanTa Poccuiickoro Hayunoro donna Ne 24-26-00134, https://rscf.ru/
project/24-26-00134/

Jns nutupoBanus: Ilepmskosa JI. B., Pssbokonesa JI. A., Cepreesa . YO., Jlammukwnii C. C., JIu f1. n op. [IpogyKTHI yriaeKHcIOTHOH
9KCTPAKIMU KaKk OMOAaKTHBATOPHI Npoxokelt Saccharomyces cerevisiae. TeXHUKa M TEXHOJIOTHS MHUIIEBBIX MPou3BoCcTB. 2025. T. 55.
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Abstract.

Yeast cultures with advanced metabolic indicators improve various industrial biotechnological processes. New sources of biostimulators
involve mainly natural resources, e.g., Taraxacum officinale Wigg. or Trifolium pratense L., as well as non-destructive extraction
methods, e.g., supercritical fluid extraction (SCFE). This research featured the effect of CO, extracts of T. officinale and T. pratense
on the enzymatic and physiological profiles of yeast culture.

The experiment involved CO, extracts of T. officinale and T. pratense obtained by SCFE at 8.0-20.0 MPa and 40°C, as well
as industrial brewer’s yeast. The method of gas chromatography made it possible to reveal the chemical composition of the extracts
while the Warburg method revealed the fermentation activity of the yeast.

The rational parameters of SCFE for 7. officinale included a working pressure of 15.0 MPa while for T. pratense it was
8.0—15.0 MPa. The separate fractions of CO, extracts obtained with SCFE differed in many aspects. The appearance varied from
liquid to waxy. The refractive index correlated with the working pressure. The chemical composition was represented by different
mixes of hydrocarbons, phenolic compounds, fatty acids, ketones, aldehydes, and alcohols. The bioactive potential demonstrated
antibacterial, antioxidant, and other properties. The analysis involved the chemical composition of the CO, extracts during long-
term storage based on spectrograms and chemical composition. It showed a decrease in the concentration and transformation
of polyphenols, flavonoids, and other essential oil components. The microbiological profile of the CO, extracts was as follows:
on storage day 30 at 20-24°C, they contained gram-negative bacteria. However, no microflora was detected when the storage
conditions were 2-4°C in the dark. The initial extracts were also microflora-free. When treated with aqueous solutions of CO, extracts
of T. officinale and T. pratense for 20-30 min in an amount of 0.2-2.0% biomass volume, the yeast increased their fermentation
activity by an average of 220% while the dead cell count went down.

In this research, the CO, extracts of T. officinale and T. pratense demonstrated good prospects as industrial yeast biostimulators.

Keywords. Supercritical CO, extraction, chemical composition, biostimulators, Taraxacum officinale, Trifolium pratense,
Saccharomyces cerevisiae, fermentation activity, physiological parameters
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Beenenne BBICOKOTO KauecTBa KOHEYHOTO mpoaykTa. OIUH U3 BEK-
AKTyanpHOH 3afaueil, crosimeil nepex ONOTEXHOIO-  TOPOB PEIICHHUS JaHHOHW MPOOJIEMbI — ITOUCK JIOCTYIHBIX,
THYECKMMU IIPOM3BOJCTBAMH, OCHOBAHHBIMU HA KHM3HE-  MaJj03aTPaTHBIX CIIOCOOOB peTyIupoBaHUs (pU3HOIIOrO-
JEATETbHOCTH APOXOKEH Saccharomyces, ABNACTCS MHTEH-  OMOXMMHYECKHX XapaKTEPHCTHK JPO¥OKEBON KyJIbTYpPHI.
cuuKarys Hanboee JIUTENbHBIX CTaANH C COXpaHSHUEM K HMM OTHOCAT NpHEMBI ¢ HCHOJIB30BaHUEM OHOCTUMY-
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JISITOPOB PA3TUIHOM IPUPOJIBI — KAK XUMHIECKOH (CHHTETH-
YECKOM), TaK ¥ €CTECTBCHHOM (pacTUTEILHOM, )KHUBOTHOM,
MHUKpPOOHOI1). J{J1s1 rHrueHnuecKoi 6e3011acHOCTH B ITPUO-
pUTETE HATYPATBHOCTh HCTOYHUKOB ITporcxoxaeHus BAB.
Baxxen ¢akTop pacnpoCTpaHEHHOCTH OTEYECTBEHHOTO
CBIPBEBOT'O pecypca C MO3UIMH UMIIOPTO3aMEIeHHs CTH-
MYJIHUPYIOIIUME Jo0aBKaMu 1mo1o0Horo Trma [1].

[IpemnosxeHsI PHUEMBI TOBEBIICHHS] OMOKATaTUTHIEC-
KO0 MOTEHIIMANa IPOXIKEH (TIeKapCKUX, MUBHBIX, CIIUP-
TOBBIX), yIy4llICHHE TI0Ka3aTesiel (pU3n0IOTHIECKOro
COCTOSIHUS KYJIBTYPHI C HCIOJIE30BAHUEM SKCTPAKTOB
PacTUTENBFHOTO JICKApPCTBEHHOTO (XMEIb, apajius MaHb-
WKYPCKas), KOpMOBOTro (j1iebena cOupcKas), MIoa0BOro-
ATOTHOTO ¥ OBOIIHOTO CHIPHSI, OTXOJOB PsI/ia THIICBBIX
MPOU3BOJCTB [2—7].

B kauecTBe nepcneKTUBHBIX HCTOYHUKOB BAB 1 akTuBa-
TOPOB APOXKIKEBOU KyJIBTYPHI MOTYT CITYKHUTh KIIEBEP JIyTO-
BoH (Trifolium pratense L.) u 0;fyBaHUMK OOBIKHOBEHHBIN
(Taraxacum officinale Wigg.). DTu pacTeHUs UMCIOT IUPO-
KWl reorpadyuecKuii apear pacpoCTpaHSHHS, XIMHAYe-
CKHUI COCTAB CHIPhS OTIUYACTCS pa3HOOOpas3reM, 4To 00y-
CJIOBJIMBAET €ro [IEHHbIE CBOMCTBA M 00JIaCTH TPUMEHEHHSL.

T. officinale copep>XuT yraeBoAbI (IIOJH- U OJIUTOCAXA-
PpUIBL), OETKH (BKITFOYast ICKTHHBI ), AMAHOKHCIIOTHI (B TOM
qrcie He3aMeHUMEIE), BUTaMuubl (A, B1, B2, B4, C, PP,
[-KapOTHH) U MUHEPAIbHBIC 3JIEMEHTHI (MarHui, XKeJe30,
IIUHK, KaJbIUH, HATPHUiA, Kaiui, pocdop). I[IpucyTcTByoT
Tapakcepod, (hapaano, apHUIUON U Ap. TEPIECHOBBIE
YTIIEBOJOPOIbL, KAPOTHHOH/IBI, (PUTOCTEPOIIBI, (PEHOJBHBIE
TIINKO3UIBL, dHUPHBIE Macia (OIPeIeSioT papMaKoIOTH-
YECKYI0 aKTHBHOCTb 3TOT'0 PACTUTEIHHOTO ChIpbst) [8—11].

T. pratense XxapakTepHu3yeTcst BHICOKMM COJIEpPIKaHUEM
TaKHX CaxapoB, KaK TIIFOK03a U TaJlakTo3a, HATMIHEM apa-
OMHO3BI, pAMHO3BI K KCHJIO3BL. B ero cocraBe oOHapy KeHBI
AMHMHOKHCIIOTHI (acraparnHoBasi, [Ty TaMHUHOBAsI, IPOJIMH,
TJIALWH, OACTEWH, JeHINH, TU3UH, TPUNTO(paH, METHO-
HuH), ButamuHH (A, C, E, K), Makpo- 1 MUKPORIIEMEHTHI
(xanmii, pocdop, Maruuii, HaTPUiA, KaJbLKH, cepa, Keye3o,
ATIOMHUHUH, KpEMHHH, Maprasei). B ceippe mpucyTcTBYIOT
pa3iIu4HbIe TPYIIBI ()EHONBHBIX BEMIECTB: (hIIaBOHOUIBI
(pyTHH, IMHAPO3U, KBEPLUETHH), H30(I1aBOHOUABI ((Pop-
MOHOHETHH, OMOXaHWH, TeHUCTEHH, OHOHUH, Jai/I3¢HH),
aHTOIIMAHEI, PEeHOIKAPOOHOBEIE KUCIOTHI, KyMapHHEI
U nyOwibHbIC BeriecTra [12—16].

M3Bneuenue BAB 13 pacTUTEIHHOTO CHIPHS OCYIIIECT-
BIISIETCSI MHOTOYHCICHHBIMU METOAaMH, YCIOBHO ITO/Ipa3-
JIeTIsIeMbIMH Ha TPAJMIMOHHEIE U coBpeMeHHEbIe. K mepBoit
IPYIIIE OTHOCATCS Mallepalysi, IEPKOJIILIHNS, IKCTPAKIIMS
Coxkcnera u ip. [17, 18]. OHE XapaKTepH3YIOTCS IPOCTOTON
MPUMEHEHUS, OJTHAKO 00JIaat0T HU3KOH N Py3nOHHOM
3¢ (HEKTUBHOCTHIO U IITUTEIHBIM BpEMEHEM JKCTpaK-
u [17, 19]. Bropas rpymnma BKIF09aeT METOIBI C BBICO-
KM YPOBHEM HM3BJICUEHHS (PUTOHYTPUEHTOB: SKCTPAKIIHS
yIBTPa3BYKOBasl, MUKPOBOJIHOBAsI, KCTPAKIIUS T10]] AaBJie-
HUEM (IOKPUTHYECKas U CBepxKpuTuueckas) [17, 20-22].
[Mocnenuuit cioco0 Ha JaHHBI MOMEHT CUUTACTCS HaW-
0oJjiee MepCIeKTHBHBIM TS BhieneHust BAB.
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DKCTpakIys M0J JaBJICHUEM IPEIIonaraeT BeIIep-
JKMBAHHUE PACTUTEIHFHOTO CBIPBS B COCY IaxX MO BBICOKUM
naBieHueM mpu temmneparype 35-40 °C. B 3aBucumoctu
OT TEXHOJIOTMYECKHX MapaMeTPOB BBIIEISIOT JTOKPUTH-
YECKYF0 AKCTPAKIUIO (IaBIICHHE PAaCTBOPUTEIS HIDKE €T0
kpuTHdeckoi Touku; ansg CO, — mo 0,739 MIla) u ceepx-
KPUTHUYECKYIO (JaBICHHUE BBIIIE KPUTUIECKOHN TOUYKH;
s CO, — 6omnee 0,739 Mlla) [21-23]. [lnanazon Temrte-
paryp, mo0MpaeMbIX B 3aBUCUMOCTH OT CII0C00a, CHIPbsI
U TIPUPOIbI U3BIEKAEMBIX BEIIECTB, OOBIYHO COCTABIISET
30-100 °C, naBnenue — 3,5-20,0 MIla [23].

Caepxxputnueckas QuronaHas skcrpakaus (CKDD)
C MICHIOJIb30BAHHUEM YTIIEKUCIIOTHI 00JIa/IaeT PSIIOM ITPEeUMY-
IIECTB Mepel TpaaUIOHHBIME MeTofamu. CKDD sBrnsercs
9KOJIOTMYECKH YHUCTBIM METOZOM C JIETKO YAaJIIeMbIM
pacTBOpPUTENIEM, YTO FapaHTHUPYET MOJIyUYEHUE BBICOKO-
Ka4eCTBEHHOTO 3KCTpaKTa 0€3 0CTATOYHOT'O COEPIKAHMS
pactBoputeneii [17, 23]. [lytem perynupoBaHus JaBICHUs
U TeMIIepaTypbl MOXXHO TOYHO KOHTPOJIMPOBAThH CEJIeK-
THBHOCTb ITIPOIIECCA, U3BJIEKAs] KOHKPETHBIE COSTUHEHUS
1 MUHUMH3HPYS S9KCTParupoBaHUE HEXXENATEIbHBIX KOM-
nmoHeHToB. Huskas TeMmeparypa SKCTpaKLIUU TO3BOJIIET
coXpaHuTh TepMmoJabmibable BAB. D10 nemaer CKOO
TIO/IXO/ISIIIIEH JTsl N3BIICUESHHS [ICHHBIX BEIECTB, JIETKO pa3-
PYILIAIOMINXCS TPU BBICOKMX TEMIIEpaTypax, XapaKTepHBIX
JUTSL IPYTHX METOJI0B. B aHHO# paboTe AJis SKCTpaKIuK
pacTUTENBLHOTO CHIPhs BEIOpaH MeToxg CKDD.

CymecTBYIOT cBeieHHsI 00 HCIIOIb30BaHUH COKa CBE-
kel HazeMHoU uyactu T. officinale 111 KOPPEKTUPOBKH
Cpempl APOXOKETeHEPUPOBAHUS B CIIUPTOBOM IIPOU3BO/I-
ctBe [24], a Taroke o npumenenun CO, -mpotos T. offici-
nale u T. pratense st TOBBILIEHNS] OMOKATATUTUYECKOTO
MMOTEeHIMAJIa MUBHBIX Apoxokel [25]. Oxnako B nute-
paType OTCYTCTBYIOT JaHHble 00 ucnonb3osanuu CO, -
9KCTPAKTOB B Ka4eCTBE OMOCTUMYJISITOPOB KU3HEHHOM
aKTHBHOCTH APOXOKEH, BKIFOUast 9KCTpaKThl 1. officinale
u T. pratense. MHOTOKOMIIOHEHTHBIN cocTaB 1. officinale
u T. pratense NO3BONAET MPEANONOKHUTH, 4T0 CO,-3KC-
TPaKTHI U3 3TUX BUIOB PACTUTEIBHOTO CHIPbS MOTYT pac-
CMaTpPHUBATHCS KaK MEPCIICKTUBHbBIE HCTOYHNKH )KU3HEHHO
HEOOXOAMMBIX JUISI HOPMAJIbHOTO Pa3BUTHS APOXKIKEBOM
KYJbTYPbl COCIUHEHUH.

[enp nccnenoBaHust — OIEHKA MOTEHIMAIBHON BO3-
MoxkHoCcTH Mcnonb3oBanus CO,-okctpakToB 7. officinale
u T. pratense B Ka4eCTBE aKTHBATOPOB OMOTEXHOJIOTH-
YecKnX QYHKIUH Ipoxxkeit Saccharomyces cerevisiae.

OO0BbeKTHI U METO/IBI HCCJIEIOBAHUS

OOBEKTHI NCCIIETOBAHUS — C02—3K0TpaKTLI Taraxacum
officinale Wigg., Trifolium pratense L.; Ipox>ku MUBHbIE
HU30BOT'O OPOKCHUS.

st momydenust CO,-3KCTPAaKTOB HCIIONB30BAIA pac-
TuTenbHoe chipbe 1. officinale u T. pratense, npouspac-
tatoiiee B Kemeposckoii odnactu — Kysbacce. Cexee
ChIpbe (Ha3eMHas 4acTh) COOpaHO B IEPHO]] BETETAINU
(maii-utons 2023, 2024 ., 1. OcunoBka Kemeposckoii
obmnactu, Poccust). HazemHble yacTn pacTeHUi BBHICYIIN-
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BaJIM €CTECTBEHHBIM ITyTeM 0€3 I0CTyTIa IPSMOTO COTHEY-
HOI'O CBETA, U3MEIbYajil Ha HOXKeBOM MeabHuIle PM-120
(BUBPOTEXHUK, Poccus).

[MonynpomsimuienHyto ycraHoBKY (OO0 «CO2EXTy,
Poccust), mpeacTaBisionIyto co60i 3KCTPaKTOp 3aKphl-
TOTO THIIA, C TPEMsI PabOINMH KOJIOHKAMH UCTIOIH30BAIA
JUIsL CBEPXKpUTHYECKOi! (ironHoi sxcTpakiun (CKDI).
JIBe xonmonku BMecTuMocThio 110 10 1 1 ogHa — 1 11. B cocras
YCTaHOBKH TaKKe BXOJSAT TPH CENaparopa, O3BOJISOIINE
MaKCHMallbHO yBenuuHuTh pacxoa CO, u GppakuuoHupo-
BaTh IOJTy4aeMblil SKCTpakT. OO0pyIOBaHHE ITOJHOCTHIO
aBTOMaTH3MpoBaHO. CxeMa yCTaHOBKH INpeCTaBlIeHa
Ha pucyHke 1.

[TapameTpsl 00pabOTKH CHIPBS: TEMITEpaTypa B pabo-
yel konouke — 40 °C, naBneHue dKcTpakuuu — ot 8,0
1o 20,0 MIla. /TaBnenue B cemaparopax 6,0; 5,0; 4,0 MI1a;
temmneparypa 30, 30, 25 °C coOTBETCTBEHHO; JJIUTEIb-
HOCTH dKCTparupoBanus — 60 MUH IpH Ka)xI0M 3HAYe-
HUU NaBieHus. B psjge ciydaeB s SKCTparupoBaHUsS
HCIIOJIB30BAIH COPACTBOPHUTENb — 96 %00. STUIOBBIHA
CIIMPT, KOTOPBIA noGasnsm k CO, B komwuecTse 2 %.

[TpousBoicTBEHHBIE MTUBHBIE IPOXIKU Saccharomyces
cerevisiae HI30BOTO OpoxeHUs mTaMM Rh ObIH B3ATHI
mmociie OKOH4YaHU mporecca ¢pepmentamun 11 % cycna
(000 TJ «3omotast coBay, r. Kemeposo, Poccust).

Metoapt uccnenopanusi. B CO,-3kcTpakTax ompe-
JIeJISITH:

— K03 UIUEHT MPETOMIICHUS PehPaKTOMETPUICCKUM
meTtoaom corstacHo I'OCT ISO 6320-2012;

— XUMHYECKHI COCTaB ra3oXxpoMarorpapuuecKum MeTo-
JIOM C MacC-CIIEKTPOMETPHEH ra30BbIM XpOMaTO-Macc-
cnekrpomerpoM GCMS-QP2010 Ultra (Shimadzu, fno-
Hus). [TapameTpsl mpomnecca: kammusipHas koonka MDNI

(TBepmOCBA3aHHBIN METWIICHINKOH, 30 M X 0,25 MM, Sigma-
Aldrich, CIIIA), 06beM uHMXeKTOpa — 1 MKJI, TeMIepa-
Typa uwxkekropa — 200 °C, nenenue noroka — 1:10, Tem-
nepatypa unrepdeiica — 210 °C, TemmepaTypa JeTeK-

Topa — 200 °C, ckopocTh noToka raza-nocurens (He) —
0,8 cm*/MuH, Temmiepatyphas porpamma: 100 °C B Tede-
aue 2 muH, 5 °C/mun o 120 °C, 20 °C/mun 1o 260 °C,
3areM 260 °C B Tedenue 2 muH. MneHTHUKAIIUSI Macc
ot 1,5 1o 1,900 m/z;

— CIIEKTPBI ONTUYECKOT0 MOTIOIIEHHS C MOMOIIBIO CIIEK-
tpodoromeTrpa CP-2000 (OO0 «OKbB Crextpy, Poccus)
P CTaHAAPTHBIX YCIIOBUSX B JAHMAINa30HE JJIMH BOJIH
200-800 1M B kroBetax mwupuHOM 10 mm. PacTBOpOoM cpas-
HEHUsI ITPH N3MEPEHUH CTIEKTPOB CITyKHJIM STUIIOBBII CIIUPT
U3 IHIIEBOTO CHIPhs ¢ 00beMHOM oieit 96 % u rekcas;

— HaJIM4HUe MTOCTOPOHHEH MUKPO]IOPHI IyTEM TOBEPXHOCT-
HOT0 TI0CEBa Ha TBEP/AYIO MUTaTeNbHYI0 cpexy MITA [26].
O6paszer oTOMpaIn MUKpOOHOJIOTMUYECKOH ITeTIei U ITpH-
XOM cesttv B yamiku [letpu Ha cpeny MITA, mocine mome-
manu B Tepmoctar (ipu 30 °C). [lo ucredeHnn Tpex aHeH
OTMeYay HaJM4He MOCTOPOHHEH MUKpodopsl. Ecmu
B YalllKaxX MPUCYTCTBOBAIN KOJOHUU MUKPOOPTaHU3MOB,
OKpammBan UX 1o ['pamy m moxBepraiym MUKPOCKOITH-
POBAHMIO C LIEJIBI0 HACHTU(DUKALUH.

B nposxxax 10 1 mocie 00paboTKU SKCTPaKTaMH Olle-
HUBaJIH OMOKATATUTHYECKUH MOTeHIHaN (OpOIUIBHYIO
AKTUBHOCTbH) MOJIU(HUIMPOBAHHBIM MeTo/IoM BapOypra
10 06wemy CO,, BbiiemBIIETOCA 32 60 MUH [27]; PprzHOIO-
TUYECKOE COCTOSTHHUE [0 HATMYMIO B OHOMacce HEXXU3HECTIO-
COOHBIX (OKpaIMBaHKEM ITPOObI PACTBOPOM METHIICHOBBIM
CHHHM) U TIOYKYIOIINXCS KIETOK METOZIOM HPSIMOTO MUKPO-
ckonupoBaHus (X600) ¢ UCIONB30BaHUEM OUHOKYJISIPHOTO
mukpockona Levenhuk 850B (Kurait) n kamepsr ['opsieBa.

OKCTpaKIMOHHBIE KOJTOHKH Cemapatopsl
3
1 2 1 2 3
JHpoccens copoca rasa
Hacoc CO, Konnencarop
HarpeBarens

VYrinexucnora nuimeBas

Pucynoxk 1. Cxema yCTaHOBKH YTIICKHCIOTHON IKCTPAKIIUU

Figure 1. Carbon dioxide extraction plant
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J1n1s1 BBISIBIIEHUSI TOCTOPOHHEH MUKPO(IIOPHI B APOAIKAX,
o6paboranneix CO,-3KCTpaKTaMM, TOTOBHIIN PasBele-
uue 1:10%, 1:10% nenanu noces B yamku [letpu Ha cpemy
Calypo riiyOMHHBIM METOJIOM, TEPMOCTATUPOBAJIH TPU
temmeparype 30 °C [26]. 3aTem cpaBHHBaIH pa3Mep BBIPOC-
MIUX KOJIOHUH 00pabOTaHHBIX IPO>KIKEH 110 OTHOLIEHHIO
K HCOOpaOOTaHHBIM.

[lepBuunast 00paboOTKa pPe3yJIbTATOB MPOBOIMIIACH
B miporpamme MS Excel 365. JlanHbie TIpeACTaBICHBI
B BHJIE CPETHET0 apu(hMETHIECKOTO + CTaHIapTHAs OIIMOKa
cpennero (M + m). Pa3nuuus B cpeHUX 3HAYEHUSIX CUH-
TaJlu JOCTOBEPHBIMHU IPH YpOBHE BeposTHOCTH p < 0,05.

PesyabTaThl U HX 00Cy)KIAEHHE

Ouenka PpU3NKO-XMMHUYECKHUX MOKa3aTesei COZ-
IKCTPAKTOB. B pe3ynbTare SKCTpaKIUK ChIPhsI B 3aBUCH-
MOCTH OT JaBIIEHUS B pabouell KOJIOHKE U B cemapaTope
ObLTH moTy4eHsl pasnudanable Gppaknun CO,-9KCTpak-
toB Taraxacum officinale Wigg. u Trifolium pratense L.
(Tabm. 1), oTinyaromuecs KOJIMYCCTBCHHBIM BBIXOI0M;
BHEITHUM BHUAOM; (DH3UKO-XUMHIECKIMH CBOHCTBAMH
U XIMHYECKIM COCTaBOM. B mporiecce 3KkcTparupoBaHus
T. officinale pu naBneHuu B paboueii komonke 8,0 MIla
BBIXOJI IPOJIYKTa BO BCEX TPEX cenapaTopax OTCyTCTBO-
BaJl, B OTJINYME OT 1. pratense. MakCUMasbHBIM BBIXOJ,
akcTpakTa 7. officinale Habmromancs B cemaparope 2
npu nasieHuu 20,0 MIla — 82,0 % oT obmieit maccer
9KCTPAKTa, B TO BpeMsi Kak Juisi 1. pratense Ipy NaBICHAU
15,0 MIla u3 cenmapatopa 3 —45,5 %. [Ipu 3ToMm B ocea-
HEM cITydae CyMMAapHBIH BBIXOJ SKCTpaKTa ObLI MOYTH
B 2 pasa 6onbmie, yeM u3 7. officinale: 3,57 /100 T CB
u 1,81 r/100 r CB cOOTBETCTBEHHO.

ITo eremmnemy Buny ppakmun CO,_-3kcTpakTa 7. of-
ficinale 501-504 u CO,-3kctpakra 7. pratense OK1-
OKS5 npeacraBisiv NpoayKT XKUIKOH KOHCUCTEHIINH,
NPO3payHbli, C pa3TMYHBIMU OTTCHKAMH 3€JICHOTO U XKeJ-
toro 1BeToB. [Ipn nasnenuu Boimie 15,0 MIla moBsimmancs

BBIXOJ] TYTOIUIaBKHX, BOCKOOOPA3HBIX, HEPACTBOPHMBIX
B BOJIC BEILIECTB, YTO XapaKTepHO s ppakimit 305-206
n OK5-OK?7. I]Bet Macchl 3TUX hpakiuii 3e1eHO-KENTHIH,
OpaHXXEBbIM WIM TEMHO-KOpUYHEBBIN. Mcrionb3oBanue
BBICOKOTO JTaBiIeHUS B paboueit komonke (20,0 MIla)
1 COpPacTBOPUTENS (3THIIOBOTO CITMPTA) MO3BOJIUIIO ITOJTY-
yuTh KUAKUHN npoaykT (307 u OKS8) cBeto-3eneHoro
L[BETA C BKJIFOUYEHUSIMH BOCKOIIOJOOHBIX YaCTHII.

3HaueHusa kodpdunuenta nperomiieHus (tadm. 1)
OTIENBHBIX (PpaKumi KoppenupoBany ¢ aasnennem CO,
9KCTpakuuy. Hannune BOoCKOmo100HbIX BEIECTB — CIIOXK-
HOW CMecH BOCKOB, CBOOOIHBIX JJTMHHOLIETIOYEIHBIX KUP-
HBIX KHCJIOT, THAPOOKCHUKHUCIIOT, TUOJIOB, JUTMHHOLIEIO-
YEYHBIX MN(ATHIECKUX yTIIEBOJOPOIOB M KETOHOB, CIIO-
COOCTBYET yBEJIMUYECHHUIO MOKa3aTels mpenomieHus [28].
Cpennee 3nagenue nokasarens s CO,-sxcrpaxtos 1. of-
ficinale —1,4785 + 0,0002 [29], xkoaddumneHT mpemomIe-
HUA U1 aupHOTO Macna u3 1. pratense HAXOIUTCS B TIpe-
nenax 1,4630—-1,4720 [30], yTo TOBOPHT O BepUBHUKALIUH
MTOJTyYCHHBIX Pe3yJIbTaToB.

VuuThIBast OPraHOICNITHIECKHE XapaKTEPUCTHUKH, T1apa-
MeTphl tonydenns CO,-3KCTPaKTOB, 3HaUEHHS KOd(pPu-
LUECHTA MPEJIOMIICHUS, ISl JalbHEHIero aHaIu3a XuMH-
YEeCKOro cocTaBa METOIOM Ta30Boil Xxpomartorpaduu Bbl-
Opayn otaensHbIe Gppakuuy: 1 1. pratense — K1, K3,
OK6, OK8, mns T. officinale — 301 u 904. B Tabmumax 2
1 3 NpesICTaBIeHb IaHHbIE Mo Tpeobinanatomum B CO -
9KCTpaKTax BemecTBaM. KOMIOHEHTHBIN aHaN3 U3BJICYEH-
HeIX ppakiuii CO,-5KCTPaKTOB MO3BOJIMII BBIIBUTH O0IIHE
XapaKTePUCTHKH UX cocTaBa. OpaKknum MpencTaBiIsioOT
CIIOKHYIO CMECH BEIIECTB, KOTOPBIE OTHOCATCS K SKHP-
HBIM KHCJIOTaM M MX 3QHpam, KHCIOPOICOACPKALIIM
3¢upam, yIriIeBoI0poaaM Pa3INIHON CTPYKTYPHI, (PEHOIb-
HBIM BEIIECTBAM Pa3IMYHBIX TPYIIT U CTPOCHHUSL.

B cocrase ¢pakunn OK1 CO,-3kctpakra T. pratense
obOHapyxeHo Oosee 91 BeriecTBa, HE UACHTH(PHUIIUPO-
BaHO 5 KoMmoHeHTOB. Pacnipenenenne (% oT Macchl Bcex

Tabmuna 1. XapakTepucTuka napaMeTpoB MOJTy4eHHUs U MTOKasaTenb npenomiaeHus gppakuuit CO,-3KCTpakToB
Taraxacum officinale Wigg. u Trifolium pratense L.

Table 1. Fractions of CO, extracts of Taraxacum officinale Wigg. and Trifolium pratense L.: production parameters and refractive index

CO,-2KCTpaKThI
Taraxacum officinale Wigg. Trifolium pratense L.
Konuposka Ne JlaBnenwue B paboueit | Koaddumuent | Konuponka Ne [Jasnenwue B pabouelt | Koapdumuent
obpasma | ¢pakiuy | KOJMOHKE / JaBIeHHE | MpeToMIICHUS | oOpasna | (pakuuu | KOJOHKE / JaBJICHUE | NPETOMIICHHS
B cenaparope, MIla +0,0002 B cenaparope, MIla +0,0002
901 1 15,0/6,0 1,4715 OK1 1 8,0/6,0 1,4451
502 2 15,0/5,0 1,4825 OK2 2 8,0/5,0 1,4489
203 3 15,0/4,0 1,4715 9K3 3 8,0/4,0 1,4405
504 4 20,0/6,0 1,4725 OK4 4 15,0/5,0 1,4625
205 5 20,0/5,0 1,4848 OK5 5 15,0/4,0 1,4625
206 6 20,0/4,0 1,4918 OK6 6 20,0/6,0 1,4680
. QK7 7 20,0/5,0 1,4705
907 7 20,0/6,0; 5,0; 4,0 1,4751 K8 g 20,0060 5.0; 4.0° 1.4725

[Ipumeuanne: * — skcrpakt nonayden CO, SKCTpakuuel ¢ mpuMeHeHneM copacTBoputens (96 % TuioBblid cnupr).
Note: * — the extract was obtained by CO, extraction with 96% ethyl alcohol co-solvent.
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Tabnuua 2. IIpeobnanaromue BemecTsa B 0TACHAbHBIX (ppakuuix CO,-skcTpakToB Trifolium pratense L.

Table 2. Major substances in separate fractions: CO, extracts of Trifolium pratense L.

Bemectso Coneprxanue, % OT CyMMBbI XUMHYECKHH KJI1acC BELIECTBA
00HapyKECHHBIX BELIECTB

Opaxknust K1
Heodwurannen 17,42 TeprieHb!
I'enenxozan 11,72 I{uknyeckre yriieBogopoabl
Jlyneiin anerar 12,00 TputeprneHonHEIE SGHUPHI
Jlroneon 6,87 durocrepon
6era-AMuUpHH 4,62 Teprensl
Tenranexan 4,04 YrieBogopost
Diiko3aH 2,35 YrieBogopost

Opaxnusa OK3
2(3H)-PypaHOoH, TUTHAPO-5-TETpaACIHIT 32,42 Kucnopoznconepsxammue coeqnHEHAS
2H-I1upan-2-0H,6-renTHITeTparuJpo- 7,56 IMuxnuyeckue yrneBogopoast
(CAS)
I'entanexanan 4,45 Kucnoponconepxxamue coenuaeHus
1-Tpuxo3aHon 3,74 CriupTbl

Opaxmus K6
3,7,11,15-terpamerun-2-rekcageneH-1-on 43,27 CrupThl
Heodurannen 35,48 Tepnenst
T'excannueBas kucnora, 6uc 11,09 D¢upbl KapOOHOBBIX KHCIOT
(2-otunrexcun) s¢up (KAC)

Opaxiusa OK8
1H-nypuH-6-amuH, [(2-dpTopheHm) 11,13 N-conepxarie
metui]-(CAS)
I{ukorekcaHOKCUM TepTHO-0yTni-4 11,24 VYrieBomopop!
2,4,4,6,6,8,8-rentameTi- | -HOHEH 5,38 Tepnenst

Ta6nuua 3. [peobnanarornue BemecTa B 0TAENbHBIX Pppaknusax CO,-sxcTpakTos Taraxacum officinale Wigg.

Table 3. Major substances in separate fractions: CO, extracts of Taraxacum officinale Wigg.

Bemectso Conepxanue, % OT CyMMBI XUMHYECKH KIacC BEIeCcTBa
00HapyXEHHBIX BEIIECTB
Opaxmusa 301
IekcanueBas kuciora, 6uc(2- 44,04 D¢upbl KapOOHOBBIX KHCIOT
STHIITEKCHIT) dPHP
Heodwuragnen 5,18 TeprieHs!
raMmma-CUTOCTEepPOJI 3,01 DeHobl
duton 1,29 Tepnenst
Opaxius 204
79,12-okranexaaueHosas kuciota (Z, Z)- 13,8 D¢upsl KapOOHOBEIX KUCIOT
METHJIOBBIH dup
anbha-aMUpuH 5,29 Tepnenst
3,7,11,15-terpamernin-2-rekcanenex-1-oiu 2,69 Tepnenst
JIroneon 3,57 Teprnensl

KOMIIOHEHTOB CMECH) TI0 TPYIIIIaM BEIIECTB CIEAYIOMIee:
YTIIEBOAOPOIHAS cocTaBistomas — 9,80; muKiImaeckue
yriieBogopoibl — 15,36; KHUCI0pOAOCOIEPKALIUE COSU-
HeHus — 2,66; TeprieHonaHbIe 3¢uphl — 23,70; TeprIeHOBbIE
coequaeHus — 35,00 (Tabu. 2). IMeroTcs mpeIcTaBUTeNN
U APYTUX TPYII, HO B 3HAYUTEILHO MEHbBIIEM KOJIUYe-
ctBe. [1o mannbiM [31, 32], B 9KCcTpakTax, U3BICUECHHBIX
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Pa3HBIMH CIIOCOOaMH, B TOM YHCIIE C IOMOIIBIO yTJICKHUC-
JIOTHOHM SKCTPAKIIMH, OTMEYECHO BBICOKOE COACPIKAHNE
TJINKO3UIOB, TEPIICHOBBIX BEIIECTB, N30(IIABOHOUIOB.
KupHokucnoTHbI cocTaB monyueHHbx CO,-3KCcTpak-
TOB 7. pratense XapakTepU3yeTCa HAINYUEM OJICHHOBOH,
JINHOJICHOBOM, NAJTbMUTHHOBOM KHCIIOT, & TAKXKE UX CIO0XK-
HBIX 2¢upoB [33].
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OOHapyKeHHBIE BEUIECTBA XapaKTEPUIYIOTCS Pa3Iny-
HOM (papmakosTorndeckoi akTuBHOCTHI0. Hanpumep, B coc-
taBe (paxunu OK1 BeisiBiIeH diiko3aH (Tadi. 2), OTHOCS-
IIAHCS K KJTAcCy aJIKaHOB M 00J1aTaf0INI MOIITHBIM aHTH-
OKCHJIaHTHBIM JieiicTBuEM [34]. B 3aBUCUMOCTH OT MecTa
MPOU3pACTaHUs CHIPbS CO/IEP)KAHNE TAHHOTO KOMITIOHEHTA
MOJKeT BapbupoBatbes oT 4,5 no 17,8 % [33]. bonpmas
4acTh TEPICHOBBIX Y(UPOB 007a1aCT IPOTHBOMHUKPOO-
HOHW WIJIM NPOTUBOBUPYCHOW aKTHBHOCTBIO. J[iis naenTu-
(UIIMPOBAHHOTO B COCTaBe TOH ke (paKIiy JIoeosa
W JTyTICHI arieTaTa JoKa3aHa IIPOTHBOOITYX0JIeBasl U arloln-
TO3Hasi akTUBHOCTH [35]. B aTo#t dpakimm oOHapysKeHbI
Y IpyTHUe BELeCTBa, HO B 3HAYUTEIILHO MEHBILINX KOJIHYe-
ctBax (MeHee 1 % oT cyMMBI 0OOHAPY>KEHHBIX COCMHEHHH,
HE IpUBE/IEHBI B Ta0JI. 2), OTHAKO MMEIOIINX BBICOKYIO
ouonornyeckyto aktuBHocTh: (E)-5-okraneuen — anTu-
OakrepuanbHyto [36], 2-neHTaIeKaHoH, 6,10, 1 4-TpuMeTHII-
(CAS); B-TeTpakozaHoI-1 — aHTHOKCHIaHTHYTO [37-39];
9,19-1ukionanoct-24-eH-3-0i1,(3,0eT1a, )- — MOAABIISIOIIY IO
CEKPELHIO MPOTHBOBOCHAUTENBHBIX TUTOKUHOB [40].

Bo ¢pakunn OK3 mpucyTcTBYIOT BemecTsa, Ipo-
SIBJISIIOIME CHIIBHYIO aHTHOAKTepHalIbHYIO0 aKTHBHOCTB,
B YaCTHOCTHU TpUJEKaHal, rentajaekanan [41], 1-tpuko-
3anox [42]. dnsa ¢ppaxmun IK6 oTMedeHO BBICOKOE CO-
JIep>KaHue BELIECTB C MPOTUBOMHUKPOOHOM U MPOTUBO-
BOCIAJIUTENHHOM aKTUBHOCTHIO: 3,7,11,15-TeTpameTu-
2-rekcajerneH-1-on u HeopuramueH [43, 44]. Opaxmus
38 Hapsny ¢ yKa3aHHBIMHU B TaOJHIle 2 KOMIIOHCHTAMHU
COZIePKUT YHUKAJIbHBIE BemiecTsa: 6,10,13-tpumernnrerpa-
JIeKaHOoJI, 00J1aaloNIil aHTUTCHHBIMH CBOMCTBaMU [45],
W I€THOOMOTHH, SIBJISIIOIINICS CTUMYJISITOPOM pOCTa
MHUKPOOPraHu3MoB [46].

®paxuus 901 CO,-skcrpakra 7. officinale 6omnee uem
Ha 70 % (0T cyMMBI OOHApy>KEHHBIX BEILECTB) COCTOHUT
13 KapOOHOBBIX KHCIIOT ¥ MX 3¢HpoB. M3 TeprneHoBbIX coe-
JMHEHUH TpercTaBieH Gutodn (Tabi. 3), BXOIAIINIA B COCTaB
xiopoduiia, ButamunoB E n K, ciryxanmii crumynsropom
pocra MoJIouHOKHCIBIX OakTepuii [47]. [lpucyTcTByeT
00JIBIITIOE KOJIMIECTBO MUKIHIECKUX coenuHenuii (7,67 %).
Jns ppakoun 304 xapakTepHO HOBBIIMIEHHOE COAEpIKa-
HHE TEPIIeHOBBIX BelecTB U Gurocteposios: 19,10 1 6,19 %
COOTBETCTBEHHO OT CyMMBI BBISIBICHHBIX KOMIIOHEHTOB.
[IpucyTCTBYIOT BemeCTBa ¢ aHTHOKHUCIUTEIBLHON CIIO-
cobHocteO: 3,7,11,15-Terpamerni-2-rekcaaeneH-1-om;
anbda-amuput [43, 48].

BuusinMe JJIMTEJbHOCTH XPAHEHHS HA CIIEKTPAJIb-
Hbie xapakrepuctuku CO,-3xcrpakroB T. officinale
u T. pratense. TIpoJoIDKUTEIIBHOCTD XpaHEHUsI / UCTIOIB30-
Banust CO,-DKCTPAKTOB MOJKET OTPA3UTLCSA HA HX XHMHU-
4ecKoM cocTase. VccienoBany crieKTporpaMMbl U XUMH-
ueckuil cocras obpasuos CO, -okcrpaktoB T. officinale
¢pakaun D01 u T. pratense L. paxmmiit DK 1, 9K2, DK3
(pacumpoBKa KOAUPOBKH B Tabi. 1) HEMOCPEICTBEHHO
nocne noiy4deHus (KoHTpois 1) u cimycts 30 cyTok xpaHe-
HUS TIPH Pa3TUYHBIX MMapaMeTpax: temmeparypa 2—4 °C
6e3 noctyma ceta (KOHTpoJb 2) u Temneparypa 20-24 °C
B YCJIOBUSIX €CTECTBEHHON OCBEIIEHHOCTH B MPO3PAYHOM
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tape (onsITHBIE BapuaHTHI 1. officinale 301.1, T. praten-
se OK1.1; OK2.1; DK3.1). Pe3ynbraTsl npencraBieHsl
Ha pUCYHKe 2 1 B Tabiuue 4.

W3MeHeHui B KaueCTBEHHO-KOJIMYECTBEHHOM COCTaBe
CO,-9KCTpaKkTOB KOHTPOJBHEIX 00pasnoB 1 W XpaHWB-
LIUXCS IPU HU3KOW TeMIIepaType B OTCYTCTBHHU PSMOIO
COJTHEYHOTO CBeTa (KOHTPOJIb 2) He HaOo1a)10Ch (Ha puc. 2
MIpeCTaBJICHBI JaHHbBIE 11t 00pa3oB KoHTpoist 1 — D01,
OK1, 9K2, 9K3). B 10 ke BpeMs MoJIy4eHHbIE pe3yJib-
TaThI CBHJICTEIBCTBYIOT 00 N3MEHEHNH OTAETBHBIX TPYIIT
BEIIECTB (CHIDKCHUH UX COJICPKaHus, IPEBPAIICHAH B IPY-
THe COeIMHEHHSI) B TIPOLIECCe XPaHEHHs ONBITHBIX 00pas-
IIOB B CPABHEHUH C KOHTPOJIBHBIMU. [IpidnHa, BEposITHO,
CBsI3aHA C MIPOIIECCAMH OKHCIICHHS, TOIUMEPH3aLlUH HHIH-
BUJTyaJIbHBIX TIPEJICTABUTENCH (DEHONBHBIX U IPYTHX TPYIIT
COEIMHEHUIA 110]] BO3/IeiicTBIEM (haKTOPOB OKpYIKaroLIen
Cpeabl: HeONTHMATFHOHM TeMIIepaTyphl, COTHEYHOTO CBETA,
kuciopona. B uccnepopanusx [49-52] takxke ormeya-
€TCsl yMEHBIICHHE KOHIEHTPALlUU U PeoOpa3oBaHus
o eHoI0B, (HIaBOHOUAOB, KOMIOHEHTOB 3(PHPHBIX
MaceJ paCTUTEIBHBIX SKCTPAKTOB C YBEIMUCHUEM TEMIIe-
patypsl (B nuanazone 0-25 °C), IuTenbHOCTH XpaHESHUS
(mo 6—12 mecsiuieB), ocTyma KACIOPOAa, BO3LyXa H CBETA.
B ycnoBmsix sxcnepuMeHTa Tpanc(opMaIysi OTAETbHBIX
KOMIOHEHTOB CO -3KCTPAKTOB MPUBOJIUIIA K TIOSBICHUIO
BEIIECTB, KOTOPBIE MPU JalTbHEHIIIeH 00paboTKe IPOXKKEH,
BO3MOJKHO, OKa)KyT HETATHBHOE BIUSHUE Ha )KU3HEHHYIO
AKTHBHOCTH KYJIBTYDBIL.

Ouenka MUKpoOOHOIOTHYecKOro cocrosinus CO,-
IKCTPAKTOB M APOAKKeBOH KyabTypbl. CO -5KCTpak-
TBI, UCTIOJIb3YEeMBIE JJIs1 00paOOTKH APOFOKEH, TOJKHEI
HE TOJIKO NPOSIBIIATH 3 ()EKTHBHOCTH BO3EHCTBHS C TOUKH
3peHUsl aKTHBALWU KYJIBTYPHI, HO U OBITH MHKPOOHOIIO-
rudecky 0e30IacHBIMU ISl Hee. 3ajjaua JaHHOTo dTamna
HCCIJIEJIOBAHUS — OI[CHKa MUKPOOHOIOTMYECKUX TOKa3a-
Tened CO,-OKCTPAKTOB M IPOXIKEBON KyJIBTYpPBI TIOCIE
00pabOTKH IKCTPAKTAMH.

C y4eToM IpUBEICHHBIX BBIILE JAHHBIX 110 U3MEHEHHIO
OTJENBHBIX TPYIII BEIIECTB B 9KCTPAKTaX B IMPOIIECCe Xpa-
HEHUsI / HCTIONb30BaHuS (pHc. 2, Ta0I. 4) OBUIN BHITIOTHEHEI
nocesbl Ha cpesy MITA CO,-skcrpakros 7. officinale
u T. pratense, IOMTy4YEHHBIX Cpa3y MOCIE OKOHYAHUS
AKCTparupoBaHus 1 nocie 30 CyTOK XpaHCHHUS TIPH TeMITe-
parype 20-24 °C u noctyna cBeta. B skcTpakTax, XpaHuB-
muxcs B Teuenue Mecsna (301.1, 9K1.1, 9K2.1, 9K3.1),
00Hapy’KeHBI MTATIOYKOBUIHBIE TPAMOTPHIIATEIbHBIE OaKTe-
puu (puc. 3, Tadum. 5). [Ipn noceBe cBEXENPUTOTOBICHHBIX
skcrpakToB (D01, OK1, DK2, 3K3) nmocTopoHHssI MUKPO-
¢1opa B mpobax OTCYTCTBOBAJIA.

B npoxoxax, oopaborannsix 1 % pacrBopamu D01.1,
OK1.1, 9K2.1, 9K3.1, npu nocese Ha cpexy Cabypo oOHa-
PYKEH pOCT MAIOYKOBUAHBIX OakTepui (puc. 4 u tabdm. 6,
U3 YKa3aHHOTO IepedHs 00pa3noB npeacrasicH D01.1).
OnHOM M3 BO3MOXHBIX MPUYKMH JAHHOH MHUKPOOHOJIO-
TUYECKON KapTHHBI SBIACTCS U3MEHEHHE XUMUIECKOTO
cocTaBa W CHIDKEHHE U / WK TIOJTHAS yTpaTa aHTHOKCH-
JTAHTHOM M aHTUMHUKPOOHOM aKTUBHOCTH C02—3KCTpaKTOB
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Pucynoxk 2. Cnextporpammsl o6pasuos CO,-3kctpaktos Taraxacum officinale Wigg. u Trifolium pratense L.

HernocpencTBeHHOo nociie nonydenus (301, OK1, OK2, ODK3) u uepe3 30 cyTok xpaneHus npu temneparype 20-24 °C
u gocryne ceera (301.1, OK1.1, DK2.1, 9K3.1)

Figure 2. Spectrograms of fresh CO, extracts of Taraxacum officinale Wigg. and Trifolium pratense L. vs. on storage day 30 at 20-24°C
and different light modes
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Tabnuua 4. Biusanue xpanenus CO,-okctpaktos Taraxacum officinale Wigg. n Trifolium pratense L.
Ha KaueCTBEHHBIH COCTaB OTAEIbHBEIX I'pynn bAB

Table 4. Effects of storage of CO, extracts of Taraxacum officinale Wigg. and Trifolium pratense L. on composition
of individual bioactive groups

Obpaszen Juna IIpeanonaraemas rpynmna W3menenue nocne XpaHeHus
WCXOAHBIN / | BOJHBI, HM BEI[ECTB
HOCJIe XPaHCHUS
501/301.1 200-300 WzodnaBonounas! [53] 3HAUUTENBbHBINA CHa/l BHICOTHI ITMKA — CHIDKEHHE
KOHI[CHTPAllUH BEIIECTB TPYIITH H30()IaBOHONIOB
300400 XJ10poreHoBasi KUCI0Ta M3meHeHne xapakTepHbIX TUKOB Oojiee BhIpakeH mpu 370 HM —
1 MPOU3BOHBIC HOPMBI BO3MOKHas IIEPETrpyNIIUPOBKA BEILIECTB
nuHapoaa (Jroreonosun) [54, 55]
201/901.1 450-500 [TurmenTs! [56] [Tuk MeHee BbIpaXKeH — CHUKEHHE KOHIICHTPALUU BEIIECTB
JTAHHOM TPpyIIIbI
217 Kagraposas xucnora [54] MeHpb11as BEICOTa MHKA — BO3MOYKHO CHID)KEHHE
KOHIIEHTpalUK KahTapOBOH KHCIIOTHI
DK1/9K1.1 200-300 UzodnaBonounas! [53] [Tuk criaxkeH — CHUYKEHUE KOHLIEHTPAllUU BEILIECTB
JTAaHHOM TPYIIIbI
217 Kagraposas xucnora [54] 3HaYUTENBHBIN Cra/l BBICOTHI KA — CHIKEHUE
KOHI[EHTpaluH KaTapoBOH KHCIOTHI
DK2/9K2.1 200-300 N3odnaBoronnst [53] Cwmenienne nuka B 300-400 HM — M30Mepu3anus BEIIECTB
JTAHHOH IPYIIIBI, BO3MOXHO HOBOOOPa30BaHHUE ITPOU3BOIHBIX
¢dopm nroreono3uaa
217 Kadraposas kucnora [54] 3Ha4YUTEIIbHOEC U3MEHEHUE XaPAKTEPHOTO IIHKA —
npeoOpa3oBaHye B IPYroe CoeqUHEHNE (PeHOTBHOMN IPYIIITEI
BEIEeCTB (CIIEKTP He UICHTH(OUIINPOBaH)
OK3/5K3.1 200-300 WzodnaBonounast [53] V3meHenne XxapaKTepHBIX MUKOB 00Jiee aKTUBHBIX TPYIIT
BbIpakeH npu 370 HM — BepOsITHA IIEPETPYIITUPOBKA BEIIECTB

301.1

OK1.1

OK3.1

Pucynox 3. Yamku ITerpu ¢ moceBom CO2-3kctpaktoB Taraxacum officinale Wigg. (301.1)
u Trifolium pratense L. (OK1.1, DK3.1) na cpeny MITA

Figure 3. Petri dishes seeded with CO, extracts of Taraxacum officinale Wigg. and Trifolium pratense L.
on meat infusion agar

BCJIE/ICTBHE OKHCJICHUS, MOJIMMEPU3alun (PEeHOIbHBIX
Y MHBIX BEIIECTB, N3HAYaJIbHO 00Ia1A0INX YKAa3aHHBIMH
cBoiictBamu. Huskast aHTUMUKPOOHAsE aKTUBHOCTh WITH
ee Jerpafanys Co3AaeT MPESATIOCHUIKH IS Pa3BHTUS MHKPO-
(ropsl Ha sTane uenonb3osanus CO,-okcTpakToB. Ha mo-
JIOOHYI0 TEHJECHIMIO K TIOTepe OMOJIOTMYECKON aKTHB-
HOCTH B NPOLIECCE XPAHEHHs PACTUTENBHBIX SKCTPAKTOB
YKa3bIBAIOT U ApyrHe uccienosanus [49, 50, 52]. B moce-
Bax 00pa3IoB APO}¥OKEH mociie 00paboTKH pacTBOpaMHU
CBeXemoNy4eHHbIX dKkcTpakToB (301, OK1, K2, BK3)
NPUCYTCTBOBAIN KOJOHHHU TOJIBKO OCHOBHOM KYJBTYpBI
6e3 Haym4uns nocTopoHHei Mukpoguops! (puc. 4 u Tabdi. 6,
W3 MPHUBEIACHHOTO MepeuHst 00pasioB mpuseacH JDK1).

Pa3nuna B KoJu4ecTBe KIETOK 00pabOTaHHBIX JAPOAOKEHt
U B KOHTPOJIE BU3yaJIbHO HE BHJHA.

Bausinue CO,-3xcrpakros T. officinale u T. pratense
Ha ¢pepMeHTATUBHYIO U (PU3UO0JOTHYECKYI0 AKTUB-
HOCTB JPO:KiKeil. 3aauell JAHHOTO dTana UCCIEI0BaHUs
SIBJISUTOCH BBISIBJIEHHE 3aKOHOMEPHOCTEH U OIIpeiesieHHe
PalMOHANBHBIX MapaMeTpoB BosaekcTeus CO,-3KCTpak-
TOB PacCTHUTENILHOTO CHIPbsS Ha ()EPMEHTATUBHBIN MOTEH-
uan u (PU3NOIOTHYECKOE COCTOSIHUE JIPOXKKEBOH KyJIb-
Typsl. s 00pabOTKH BOTHO-APOAOKEBOHN CYCIIEH3UH
(1:1) ncnome3zosanu xuakue CO,-oxctpaktsl 7. officinale
u T. pratense, 94T0 00yCIIOBIIEHO IIPOCTOTOM MCIOIB30-
BaHMS M NMPUTOTOBJICHUS U3 HUX BOJHBIX PACTBOPOB.
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Tabnuua 5. Mopgonornueckas XxapakTepUCTHKa U KylIbTypanbHble cBokicTBa CO -okcTpakToB Taraxacum officinale Wigg.
u Trifolium pratense L. (noces Ha cpeny MITA)

Table 5. Morphology and cultural properties of CO, extracts of Taraxacum officinale Wigg. and Trifolium pratense L. on meat infusion agar

Oobpasen
201.1 OK1.1 OK3.1
Kononuu npu cBetoBoii
MHKPOCKOIIHI
Muxkpockonuueckas
KapTHHA
dopma KOJIOHUU - Puszounnas Kpyrnas Kpyrnas
Pasmep - Kpynnbrii Menknit Menkuit
IBer Benwrit Benprit benprit Kentsrii
Penbed IInockuit Kparepoobpasubrit Brimykoibrit Brimykoibrit
[ToBepxHOCTH Imankas MopiuuHucras I'magkas I'mankas
[Ipo3paunocTb [Tonynpo3paunas Hemnpospaunas Henpo3spaunas Henpo3spaunas
XapakxTep Kpas I'mapgxun Bonuuctsiit I'mapxui I'mapkuit
CrpykTypa T'omorennas OpnHoponHast OpHoponHas OnHoponHas
Koncucrennus Cyxas Koxwucras Bsizkas Bszkas
HaumeHnoBanue ITamoukoBUAHBIC [TamoukoBUAHBIC ITamoukoBUAHBIC Kokku
MHUKPOOpraHu3Ma Gakrepun [~ Gakrepun [~ Gakrepun [~
201.1 OKl1 KonTpons

Pucynok 4. Yamku [letpu ¢ noceBom npoxokeit Ha cpeny Cadypo (KOHTPOJIb — IPOXOIKU, HE0OpaboTaHHBIE IKCTPAKTAMH )

Figure 4. Petri dishes with yeast seeding on Saburo medium vs. untreated control

Bockomono6nsie CO,-5KCTpakThl TpeOYIOT pacTBoOpe-
HUs B crivpre. JlanpHelinee mpuMeHEeHNE B TAKOM BHJIE
JUIs1 00pabOTKHU APOXKIKEBOH KYJIBTYPBI MOYKET HETaTHBHO
OTPa3HUTHCS Ha €€ KU3HECIIOCOOHOCTH.

BoszeiicTBre Ha APOMOKEBYIO CYCIEH3HIO OCYIIECT-
B CO,-sxcrpakramu 7. officinale u T. pratense, mony-
YEeHHBIMH TIpU AaBlieHnu dkctpakmuu 15,0 u 8,0 Mlla
(ppaxmus D01 — skcTpakT ogyBanunka u DK 1 —sxcrpakr
KieBepa), B Buae 1 % BOOHOTO pacTBOpa, J0OABIIEMOTO
B Pa3HbIX KonmdecTBax (%) k 00beMy aApoxokei. Beinepxka
30 mMuH BbIOpaHa B COOTBETCTBUH C OCOOCHHOCTSIMHU HOJI0-
TOBKH APOXIKEH B YCIOBHIX IpoU3BoAcTBa [ 1-5] ¢ mocne-
JYIOIIIM OTOOPOM P00 st OIIEHKH OPOAMIEHOM aKTHBHO-
CTH (XapaKTepHu3yeT aKTUBHOCTh KOMILIEKCa ()epMEHTOB,
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KaTaJM3UPYIONINX CIIUPTOBOE OPOKEHNE) U ITOKa3aTeIeh
(PU3HOJIOTHYECKOTO COCTOSTHHS OMOMACCHI.

Hcnone3oBanue no3uposok 01 B nuanazone 2-20 %
K 00beMY JAPOXIKEH IMOBBICHIIO OPOANIBHYIO aKTHBHOCTh
KyJIbTypbI oT 5,7 (1pu 103e 2 %) 1o 3,4 pa3 (ipu noze 20 %)
M0 OTHOILIEHHIO K KOHTPOJIIO (JPOXOKK 6e3 00paboTKM)
(puc. 5a). Camxkenue n03s1 201 B 10 pas (0,2-2,0 %)
TaK)xe 00ecreYnBacT BBICOKHI yPOBEHb CTHUMYJISIIIUN
OMOKaTAINTHIECKOT0 OTEHINANA APOXKIKEH, HO B MEHb-
mei cremeHu (puc. 5b), B cpexHeM B 2,2 paza. B atom
MHTEpBaJe T03UPOBOK Oosee 3dpdekTnBHOI OoKazanack
obpabdoTka apoxokeit 901 B kommgectse 0,2—1,0 % k 00B-
€My CYCIeH3HMM: aKkTUBHOCTH Bo3pacTana B 2,425 pasa
MO OTHOLICHUIO K KOHTPOJIIO.
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Tabnuna 6. Mopdosornueckas XapakKTepUCTHKA U KyJIbTypalbHbIE CBOHCTBA IPOXOKEH mocae 00paboTKH SKCTPAKTaMHU
(moces Ha cpeay Cabypo, KOHTPOJIb — JPOXIKH, HEOOpaOOTaHHBIE IKCTPAKTAMH)

Table 6. Morphological characteristics and cultural properties of yeast after experimental treatment: Saburo medium vs. untreated control

Ob6pasenn

201.1 OK1 Kontpons
Kononun npu cseroBoit
MHKPOCKOTINT
MukpocKonaeckast KapTHHA
dopma KOJIOHUU - Kpyrnas Kpyrnas
Pazmep - Menkwuii Menkwuii
IlBer Bbenbrit Kentpiit Kentpiit
Penbed [Inockuit Brimyxubiit Boinykuibiii
TToBepxHOCTB I'magxas I'magxast I'magxas
IIpo3paunocTs ITonynpo3paunas Henposzpaunas Hemnpozpaunast
Xapakrep kpas [maaxuii Imanxwii [mapxuii
CrpykTypa T'omorennas OpnHopopHas OnHoponHas
Koncucrenmus Cyxast Bsizkas Bsi3kas
Haumenosanue Mukpooprasuzma [ManoukoBuanble 6akTepun I~ Hpoxoxu Jpoxoxu
S 12,0 - S }
O > S 12,0
3 10,0 g 10,0 -
g g
g 80 1 g 80 A
= =
= 6,0 A = 6,0 4
g 2
< <
% 4,0 A g 40
= =
2 o)
S 2,0 9 S 20
=4 . =4
o )
& 0 & 0 . .

Kontpoms 2,0 10,0 20,0 10,0 20,0 30,0
Joza D01, % x o0bemMy ApoxoKer JuTensHOCTh, MUH
Jo3a 301, % k 00bemy npoxokeit =@ KoHTpoub 0,2 06 —8—10 —0—14 —0—2,0
a b

Pucynox 5. bponunabHas akTUBHOCTB JAposiokel B 3aBucuMocTy oT a) 10361 CO,-3xcTpakTa Taraxacum officinale Wigg.
u b) mTenbHOCTH 00paboTKN

Figure 5. Fermentation activity of yeast depending on a) dose of CO, extract of Taraxacum officinale Wigg.; b) treatment time

[Ipu pacumperny quamna3oHa KOJIHIecTBa BHOCHMOTO CYCTEH3H1H) ¥ KOHIIEHTPALMX BOJHOTO pacTBopa 10 1,0 %
CO,-3kcrpakra (ot 0,2 10 20,0 %), HO CHMKCHHH KOHIICH- MTOJIOKUTENIFHOTO ACWCTBUS Ha aKTHBHOCTH (DEPMEHTOB
Tpanuu BoHOro pactBopa 1o 0,1 % Habmronancs peskuit HE 0Ka3aJI0: B OTBITHBIX 00pa3iax OpoaniIbHas aKTUBHOCTh
cnaz (B 1,3-1,8 pa3a) OpoausIbHON aKTHBHOCTH OIIBITHBIX o6bu1a B 4,0 11 16,0 pa3 Hibke, 4eM B KOHTPOJILHOM BapHaHTE.
00pa3sIoB B CPAaBHEHHH C KOHTPOJIEM. 3HAYNTEIBHOE YBeE- HawuGomnee BeposiTHasi npuunHa oTcyTcTBUs 3 dexra
smuenne 10361 D01 (40 u 80 % k 00beMy ApOXIKEBOU CBsI3aHa C AJUTEIbHBIM UCTIOIBb30BaHUEM IKCTPAKTa (B Tede-
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Hue Mecsma). AHanu3 cuektporpamm D01 1o u mocne
xpanenust — 301 u 901.1 coorBeTcTBEHHO (pHC. 2, Tab. 4)
CBUJICTEJIBCTBYET O CHIDKEHUH KOJIMYECTBA UICHTU(HLIU-
POBaHHBIX BEIECTB, B TOM YHCJIE OKA3bIBAIOIINX OJ1aro-
MIPUATHOE BO3JEICTBUE HA IPOXIKEBYIO KyJIbTypy. Hapsny
C 9TUM BO3MO>KHO HOBOOOpPA30BaHUE IPYTUX COSTUHEHHUIH
C HU3KOH OMOJIOrNMYECKON aKTHBHOCTBIO M / MJTH YTHETAI0-
mux apoxoku. Kpome Toro, oOHapyxeHno napuimpona-
aue ppaximu D01.1 mocroporHer MuKpodopoii (puc. 3,
TabI. 5), 9TO TaKkKe HETAaTUBHO OTPAXaJIOCh Ha KU3HE-
crocoOHOCTH 00paboTaHHbIX Apookeil. C ydeToM 3Toro
BaYKHO COOJTIO/IATh MTApaMeTPhl XPAaHEHHS U HCIIOTb30BaHUS
CO,-oKcTpakToB.

[IpuHrMas BO BHUMaHHUE JI0CTaTOYHO BBICOKHIT ypo-
BeHb ()epPMEHTATUBHOM aKTUBHOCTH JPOACKEH 1OCIIE BO3-
neiictus CO,-okctpaktoM 1. officinale B OTHOCHTENBHO
HU3KHX O3MPOBKaX (pHc. 5b), manpHelIIee neciemnona-
uue ¢ CO,-3kcTpakToM T. pratense IPOBOJIMIIA B 3TOM KeE
JMana3oHe KOHIICHTpaluil. Xapakrep H3MEHCHUsT OHOKa-
TaJIMTHYECKON aKTHBHOCTH T10CJIE BO3JCHCTBHUS Ha IPOXIKI
1 % Bomnoro pacteopa ¢paxunm K1 CO,-skcTpakTa
T. pratense B xonmnuectse 0,2—2,0 % x 06beMy MHKPOO-
HOH cycren3uH anajoruueH oopadorke CO,-3KkcTpakToM
T. officinale. BpoannbHast aKTHBHOCTb POOKEBON KyJIb-
TypbI TaKXe Bo3pacTaia, Ho B cpaBHeHHHU ¢ D01 Toi e KOH-
LEHTPAINX U TO3UPOBKH (pHUC. 5b) B MEHBIIEH CTEIICHH
(B cpennem B 1,5 u B 2,5 pa3a cOOTBETCTBEHHO). Bo Bcex
ciyyasx (301 u 9K1) yxe gepe3 20 muH 00pabOTKH pas-
HHUNA B QepMEHTAaTUBHON aKTUBHOCTH MEXLY OTBITHBIMH
1 KOHTPOJIbHBIM BapuaHTaMH BUAHA, 3HAUEHHUE II0Ka3a-
TeJst HAXOJJUJIOCh Ha BRICOKOM YPOBHE, UTO TT03BOJISIET OT'Pa-
HUYUTHCA JUTMTENBHOCTBIO Bo3iecTBHA CO -3KCTPaKTOB,
paBHol 20-30 MuH. DTO TaKXke COraacyercs ¢ peKOMEH-
JyeMBIM BPEMEHEM aKTHBAIIMN APOXIKEH B IPYTUX HCCIIE-
JIOBaHUAX U B YCIOBHSX NMPOM3BoAcTBa [1-5].

s 6onee riay0OKOro M3y4yeHHs Ipoliecca aKTHBa-
LMY APOSOKEBOH KyJIBTYPBI ITPOBEITH OLIEHKY B3aNMOCBSI3H
Mex Ty napamerpamu nonydenus CO, -okeTpakTos (pabo-
YUM JIaBJICHHEM M JaBJICHUEM B cemaparopax, Tabiu. 2)

300,0 -

15,0/4,0
20,0/5,0

Bponunbras akTuBHOCTE, %
OT KOHPOJISt

Y UX BIMSIHHEM Ha ()EPMEHTATHBHYIO aKTUBHOCTB APOXK-
xel (puc. 6). Iy 00paboTKH KyJIbTypbl UCIIOJIB30BAIH
CO,-skcrpaxthl T. officinale n T. pratense B 0THOTHII-
HOIl KOHIIEHTpany BoaHoro pactBopa (1 %) n mo3upoBke
(2 % x 0OBeMy IPOKKEBOH CYyCIICH3HN).

CO,-3KCTPaKTHI HCCNEIYEMOTO ChIPBS, TOJYYEHHBIE
IpU JaBJIeHUH B dkcTpakTope 15,0 MIla u naBneHun
B cenaparope 5,0 MIla (302, 9K4), u3MeHs10T OpOaHIIb-
HYIO aKTHBHOCTbH B 3HAYUTEIFHO MEHBINEH cTerreHn (B 1,5—
1,8 pa3a) B cpaBHEHHH C IKCTPAKTaMU, U3BICUYCHHBIMHU
npu Apyrux napamerpax. OnHaKo Ipu TOM ke paboueM
JIaBJICHUH, HO BEJIMYMHE JAaBJICHUS B CETapaTrope HIDKe
(4,0 MIla) B ciywae CO,-3kctpakTa I. officinale (303)
Ha0II0aeTCs MAaKCUMAaIbHBIA POCT (hepMEHTATUBHOM
akTUBHOCTH. UyTh HMKE 3P (HEKTUBHOCTH BO3ACHCTBUS
Ha Jpoxokd ppakumn D04, U3BIeUSHHON NIPH AaBICHUH
pabodem 20,0 MIla u B cemmaparope — 5,0 MI1a.

Ocoboli pa3HUIIEI B pe3yabTaTUBHOCTH AekicTus CO, -
9KCTpaKToB 1. pratense, MOIyYEHHBIX TPH OJHOTUITHOM
pabouem nmaienuu 8,0 MIla u naBieHUU B cemaparope
4,0 (OK2) u 6,0 (9K1) MIIa, ve BeIsIBICHO. B TO %€ Bpems
9TH mapaMeTpsl obecrieumy B cpenneM 50 % mpupoct
OpO/AMIBHON aKTHBHOCTH 110 OTHOLICHHIO K pabodyemy
nmaenenmto — 15,0 u B cemaparope — 5,0 MIla (OK4). B cpen-
HeM OMOKaTaTUTHYECKUI IOTEHINAN APOXKeH pu oOpa-
6otke nccnenyembivu CO,-5KCTpakTaMu B 2 pasa OoIbIIe,
4eM B KOHTpPOJE, IpU 3TOM 3¢ (HEKTHUBHOCTh BO3ACHCT-
Bust CO,-3kcTpakToB 7. officinale na 22 % Bbile, YeM
T. pratense.

Habmomaemble n3MeHeHHs B ypOBHE (pepMEHTAaTHBHOM
AKTUBHOCTH OOYCIJIOBJICHBI Ka4eCTBEHHO-KOJIMYECTBEH-
HBIM COCTaBOM BEILIECTB, IPUCYTCTBYIOIINX B OTJEIBHBIX
¢paknusax (tadmn. 2, 3). Hampumep, oqauM 13 GaKTOpOB,
CTHMYJIMPYIOIINX aKTUBHOCTB JPOXOKEH B Cirydae oOpa-
6otk CO -akctpaktamu T. officinale, sBnsercs nanudue
B HUX (DPUTOCTEPOJIOB, SBISIOIINXCS BaKHEHIIUMH KOM-
MIOHEHTaMH KJIETOYHBIX MEMOpaH.

Tpancopmanus ycnoBuii BHEIIHEH Cpelbl B COBO-
KYIHOCTH C BHYTPHKJIETOYHBIMU METa00JIMUYECKUMU

8,0/4,0
8,0/6,0

250,0 -

200,0
15,0/5,0

150,0

10@0-—JI . . .
502 D03 D04

8,0/5,0
I 15,0/5,0
OK1 QK2 OK3 OK4

Pucynok 6. BpoauipHas akTHBHOCTh JAPOXOKEH B 3aBUCUMOCTH OT MapamMeTpoB noiydeHus CO, -dKCTPaKTOB
Taraxacum officinale Wigg. (302, D03, 504) u Trifolium pratense L. (3K1, DK2, DK3, DK4)
(mudpsl cBepxy — 3HAUCHUE JaBieHUsA, Mma, pabodero / B cemapaTtope)

Figure 6. Effect of parameters of CO, extracts of Taraxacum officinale Wigg. and Trifolium pratense L. on fermentation activity of yeast
(the numbers above indicate the pressure, MPa, working pressure / in the separator)
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HpoIeccaMy IPUBOJNT K BEIPAOOTKE KIETKAMHU aKTUBHBIX
(hopM KHCIIOpOoJa M BBI3BIBACT OKHCIMTEIBHBIN CTpecc
JIPOACKEH, UTO B alIbHEHIIEM OTPULIATENIEHO OTPAYKAETCSL
Ha MPOTEKaHUN TEXHOJIOTHYECKHX MPOIIECCOB, BBIXOE
rOTOBOT'O NPOJyKTa U ero kauectse [57, 58]. [IpucyrcrBue
B OKCTpaKTaX KOMIOHEHTOB C aHTUOKCUAAHTHON aKTHUB-
HOCTBIO TO3BOJISIET MIPEJOTBPATHTE 00Pa30BAHNE AKTHB-
HBIX ()OPM KHCIIOPO/a M TEM CaMbIM OKHCIHTEIbHBINA
cTpecc. B To e BpeMst yrHeTeHHe KyJIbTYPbl MOTYT BbI-
3BIBaTh BEIIECTBA C aHTHOAKTEPHUAIBHBIM JCHCTBHEM,
B yacTHOCTH npucytcTBue B DK renranexanana.

[puBeneHHbIE pe3yIbTAThI MOKA3bIBAIOT, YTO [ TTOJTY-
uenus CO -skctpakTos T. officinale nanbonee sddex-
THUBHO HCTIOJB30BaTh padbouee paBienue 15,0 u 20,0 MIla
u nasnenue B cenapatope 4,0 u 5,0 MIla cooTBeTCTBEHHO.
Hns sxerpakToB 7. pratense oNTUMAIbHBIMU SIBJISIOTCS
pabouee nasnenue 8,0 MIla n maBmeHue B cemapaTope
4,0-6,0 MITa.

Briseneno nonoxurensrnoe Biusiaue CO,-5KCTpakToB
Ha (pU3HONIOTHYECKOe COCTOSHUE APOKKeH, 00paboTaH-
HbIX 1 % pactBopamu D01 u OK1. B pesynbrare BO3-
nericteus D01 B uHTepBaie no3upoBok ot 0,2 1o 2,0 %
K 00bEMY JAPOACGKEBOM CyCIIEH3MH KOJIHMUECTBO HEKU3HE-
CIIOCOOHBIX KJIETOK CHU3MIIOCH Ha 21-57 % B cpaBHEHNH
C KOHTPOJBHBIM 00pa3nom (apoxiku 6e3 o0paboTkn),
cojiepKaHue MOUYKYIOUIUXCs KIETOK BO3pocio B 3—5 pas.
AmnHanoruysas TCHACHIUS HaOI0anacs mpu oopadboTke
nposokelt OK1 B Tex jke 103aX, 0THAKO Pe3yIbTaTUBHOCTh
ObLTa HECKOJIBKO HIKE, ueM B ciydae DO1: CHIKeHne KOH-
HEHTPAINN MEPTBEIX KJIETOK B CPETHEM COCTaBMIIO 25 %
MO OTHOMIEHUIO K KOHTPOJIIO, IPUPOCT aKTUBHO Pa3MHO-
KAIOIUXCS KJIETOK — B 2,5 pa3a. MI3MeHeHue KoindyecTBa
TIOYKYFOIMXCSL KIETOK Tocie 06pabotku CO, -5KeTpak-
toM T. officinale cornacyercs ¢ pe3yJbTaTaMu, MOJTy4eH-
HBIMH IT0CJIE BO3ACHCTBHSI HA CIIUPTOBBIE IPOXOKU COKa
U3 TOTO )K€ CBIPbs. B mocienHem ciydae yBenndeHHE
MOYKYIOLIMXCS KIETOK COCTaBUIIO JTULIb 9 % [24], uTo moJ-
TBEPXKJIAET BBICOKYIO 3(QeKTUBHOCT H3BjieyeHus: bAB
MetogoM CK®D B cpaBHEHHH ¢ APYTUMH CLIOCOOAMHL.

BriBOoABI

s Taraxacum officinale Wigg. u Trifolium pratense L.
PpaIHOHATEHBIM TTAPaMETPOM (PITFOMIHON IKCTPAKITAH SBIIS-
eTcs NIPOBeJICHKE Ipoliecca MPU HU3KOM JaBIEHUH, T03BO-
nstroreM nosty9uTb CO -3KCTPaKTHI B JKHIKOM COCTOSHHH,
YTO yNPOIIAET UX UCHOIH30BAHUE ISl aKTHBALIUH IPOXK-
JKEBOU KYJNBTYPBhl. XUMUYECKHIA COCTAB MU3BIICUYCHHBIX
¢paxuuit CO,-3KCTPaKTOB NPEICTABIISAET CI0KHYIO CMECh
KUPHBIX KUCIIOT U UX 3(PHUPOB, KUCIOPOACOACPIKAIIIX
3(HpOB, YIIEBOAOPOIOB, PEHOJIBHBIX COSIUHEHUI pa3-
HBIX THIIOB.

Amnanms MUKpoOmronornyeckux nokasarenei CO,-3kc-
TPaKTOB, XPAHUBIIIUXCSI B TCUCHUE MeECsIa TIPH TeMIIepa-
Type 20-24 °C, BbISIBUII HATMYUE B IPOOaX MaI0YKOBUIHBIX
0GaKTepuii, YTO CBA3aHO C HEONTUMAIBHBIMH ITapaMeTPaMH
XpaHeHHs 00pa3llOB U BO3MOXKHOW JErpajalueii B 3TUX
ycnoBusix BAB, BKIlto4asi aHTUMHKPOOHBIE COENHEHUS.
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B cBeXxenomyIeHHbBIX IKCTPAKTaX OTCYTCTBYIOT 3arpsi3He-
HUSI MUKPOOHOJIOTHYECKOT0 Xapakrepa. [loTeHmansHast
obcemeneHHocTh CO,-3KCTPAKTOB JIOJKHA yYUTHIBATHCSA
TIPYU aKTHBALUK APOXOKEH. JIash MUHUMHU3AIMHA OKHUCIIH-
TEJIbHBIX MPOIIECCOB M COXPAHEHHS OMOJIOTMYECKON aKTHB-
Hocti CO,-5KCTPaKTOB Ha 3Talle XpaHEHHUs HEOOX0UMO
MTOJICP>KUBATH TEMITEPATypHBIHA peskuM (2—4 °C) u oTCyT-
CTBHE COJIHEYHOTO CBETA.

O6paboTka npoxokei BogHbiMu pactBopamu CO,-
9KcTpakToB 7. officinale u T. pratense B yCIOBHAX palfio-
HaJIBHBIX MapaMeTpoB (zo3uposka oT 0,2 10 2,0 % k 00pemy
GromMacchl, JUIMTENbHOCTH 3Kkcno3nuin 20-30 MuH) cro-
COOCTBYET MOBBILICHHIO OPOUIBHON aKTHBHOCTH KJIETOK
(B cpemHeM B 2,2 pasa) U OJIarONMpHUSTHO OTpa)KaeTcs
Ha [10Ka3aTelsix (PU3UO0IOTHIECKOTO COCTOSHUS KyJIbTYPBI.
3T0 MO3BOJISIET TOBOPUTH O 11€JIECO00Pa3HOCTH HCIIOIb30Ba-
mns CO,-okcetpakros 1. officinale n T. pratense B KaqecTBe
OMOCTHUMYTHPYIOMINX JOOABOK.

Kputepun aBTopcTBa

JI. B. TlepmsikoBa — CyLIECTBEHHbIN BKJIaJ B KOHLEI-
LIMIO ¥ ITIOCTAaHOBKY HMCCIIEJIOBaHMs, iepepaboTKa mep-
BOTO BapuaHTa CTaTbH, 00pabOTKa pe3yIbTaTOB IPOCKTA;
JI. A. Ps10okoHeBa — MOTydYEHHE YKCIIEPUMEHTAIBHBIX
pe3ynbraroB, npoeaenne CKDD, ananus nomydeHHbIX
(bpaxnuii (onpeaeneHue MoKa3aTeNs MPeToMICHUs, XUMU-
YECKOT0 COCTaBa), HAITMCAHNE TIEPBOTO BAPHAHTA PYKOINCH;
H. 10. CepreeBa — 06paboTKa ITOTy4YEHHBIX PE3YJIbTaTOB
1 peJaKTUPOBAHHE CTaTbi, OKOHYATEIbHOE YTBEPIKICHUE
Bepcuu i myonukarnuw; C. C. Jlammikuii — moxydeHne
9KCIIEPUMEHTAIILHBIX PE3yJIbTaTOB HCCIICTOBAHIS MUKPO-
OMOJIOrUYECKOT0 COCTOSIHHS DKCTPAKTOB U OLIEHKA UX BIIHSI-
HUA Ha (pepMEHTATHUBHYIO U (PU3HOIOTHIECKYIO aKTHB-
HOCTh Apoxokeit; 5. JIu — obcyxnenue u Bepudukarus
pe3yabratoB skcriepuMenTa; 0. Xyan — Bepudukamys
PE3yNIBTaTOB HKCIIEPUMEHTA.

KonduaukTt natepecon

ABTOpBI 3asBIISIOT, YTO HE UIMEIOT KOH(IIMKTA HHTEpe-
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