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AHHOTaNus

Poct pacnpocTpaneHHOCTH METa0ONMYECKUX HAPYILICHUH, aCCOMMPOBAHHBIX C JUCOMO30M KHUIIEYHUKA, 00yC-
JIOBNIMBAET MHTEPEC K TMOTYYCHUIO (DYHKIHOHAIBHBIX (PEpPMEHTUPOBAHHBIX OMONpPENaparoB ¢ MPEOHMOTHYECKUM
noteHuraioM. OMHUM U3 NEPCHEKTHBHBIX, HO HEAOOLEHEHHBIX BUIOB CBHIPhS VIS MOMYYCHHUS TAKUX IIPENaparoB
CITyXHT OroMacca JIFCThEB JIommyxa Oombiioro (Arctium lappa L.), Goraras BomopacTBOPHUMBIMH TTOIVICAXaPUIAMH,
(CHONBHBIMU COSJIMHEHUSIMHU M OPraHHYEeCKUMH KUcIoTaMu. B kagecTBe 3(h(eKTHBHOTO OHOJIOrMUECKOro areHTa
JUIsl mipoliecca (pepMeHTanMM paccMaTpuBaOTCs MPOOUOTUYECKHE INTAMMBI MHKPOOPTAaHW3MOB, B YaCTHOCTH
Lactobacillus plantarum 8P-A3. OnHako mporecc HanpaBJIeHHONH MUKPOOHOH (epMeHTarmy TpedyeT MareMaTH-
YEeCKOro OOOCHOBAaHHMS M ONTHMM3ALMU OMOTEXHOJOTMYECKHX IapaMeTpoB Ipolecca, a s MaKCUMaJIbHOTO
packpbIThst (QYHKIIMOHAIBLHON 3()(EKTHBHOCTH MPOIyKTa HEOoOXOomuMa pa3padoTKa palroHaIbHOW (HDOPMBI €ro
NpUMEHEHMs. B CBsI3M ¢ 3THM LeNbI0 JaHHOTO MCCIIEN0OBaHus SBISUIACh pa3paboTKa U ONTHMHU3ALMS TEXHOJIOTUH
HAITPaBIIEHHOW MUKPOOHOM (hepMeHTaIuu OMOMacChl JIUCThEB A. lappa L. ipu momonw mramma L. plantarum 8P-
A3 c IpUMEHEHNEM MaTeMaTHIECKOTO IUIAHUPOBAHUS SKCIIEPUMEHTA, a TAKKe 000CHOBAHHE PAIMOHAIBHOH (pOpMBI
NPUMEHEHHUS [TOTydaeMol epMEHTHPOBAHHOH CYOCTaHIINH.

B pesynbrare uccnenoBanus paspaboTaHa 1 MaTeMaTHUECKH ONTHMH3UPOBAaHA TEXHOJIOTHS HAIIPABICHHOH
MHUKpOOHO# (hepmeHTamu aucteeB A. lappa L. mrammom L. plantarum 8P-A3. TlpoBeneHHOe MaTeMaTHIECKOE
MOJIENIMPOBaHKE U TIOyYeHHBIE PErPECCHOHHBIE MOJIENIM TIO3BOJIMIIM YCTAHOBUTH ONTUMAITBHBIN JHaNa30H TEXHO-
JIOTMYECKUX YCIIOBUI npoBeneHus mpouecca dpepmentanun: temmneparypa 38.0-39.0 °C, spems 14.5-15.5 1, noza
WHOKYJISATA 0.6-1.0-10"° KOE/kr, obecrieunBaromumii MakCUMAaIbHBIM BBIXOL SKCTPaKTUBHBIX BewiecTB 39.68% u
nonmcaxapunioB 14.12%. OOocHoBaHa parpoHanbHas GopMa MpuMeHeHHs: (pepMEHTHPOBaHHOW CyOCTaHIMU —
JIO3UPOBAHHBIN MTOPOILIOK B (PHIIBTP-NIAKeTaX. YCTaHOBIEHO, uTo (hpakius nopomka 0.5-1.5 mm u HaBecka 3.0 T Ha
(GUIBTp-NIakeT 00ECIEeUNBAIOT ONITUMAJIEHBIE TEXHOIOTHYECKUE XapaKTEPUCTHKU 1 MAKCUMAIIBHYIO MOJIHOTY 9KCT-
PaKIHH TIETICBBIX KOMIIOHEHTOB >90% mpu HaCTanBaHWH B TeUYEHHUE 15 MUHYT.
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Abstract

The increasing prevalence of metabolic disorders associated with gut dysbiosis has stimulated interest in
functional fermented biopreparations with prebiotic potential. Biomass of large burdock (Arctium lappa L.)
leaves is a promising yet insufficiently studied plant material for this purpose. The leaves contain
polysaccharides and other extractable compounds that can serve as a substrate for microbial bioconversion.
Lactobacillus plantarum 8P-A3 was selected as the biological agent for targeted fermentation. However,
development of a reproducible fermentation process requires quantitative optimization of the principal
technological parameters, while practical application of the resulting fermented material requires selection of
an appropriate standardized dosage form. Therefore, the aim of this study was to develop and optimize targeted
microbial fermentation of A. lappa L. leaf biomass using L. plantarum 8P-A3 by design of experiments and
regression modeling, and to substantiate a suitable form of application for the resulting fermented substance.

The study resulted in the development and mathematical optimization of a targeted microbial fermentation
process for A. lappa L. leaves using L. plantarum 8P-A3. Regression models established an optimal operating
range of 38.0-39.0 °C, 14.5-15.5 h, and an inoculum dose of 0.6-1.0-10° CFU/kg, providing yields of 39.68%
extractive substances and 14.12% polysaccharides. A standardized powder packed in filter bags was substan-
tiated as a practical form of application of the fermented substance. A particle-size fraction of 0.5-1.5 mm and
a 3.0 g fill per filter bag provided favorable technological characteristics and extraction completeness exceeding
90% for both extractive substances and polysaccharides after 15 min of infusion.
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