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Pedepar:

1. Y nuceprauiiiHi po60Ti IpeACTaBAEHO Pe3yJIbTaTH ONTUMI3alii eKCTpaKlii KepaTHUHiB BOBHSIHUX BOJIOKOH Pi3HOTO
THUITy Ta BOJIOCA JIIOAWHMU JIJI51 TIOJaJIbIIOr0 3aCTOCYBaHHS UX NPOTEiHIB y 6iomenunyHi Ta 6ioiHkeHepii.
JocmimKeHo, o ONTUMAaIbHUMU YMOBAMU €KCTPaKLii KepaTHHIB BOBHSIHUX BOJIOKOH € TeMIIepaTypa B Jiana3oHi
50-60 °C, pH 8,5, TpuBamicts comobinizanii B Mmeskax 48-72 roa. HaiiedekTUBHIIINM BiTHOBHUKOM [1JIsl €KCTPaKILii
KEPaTUHIB BOBHHU € AUTIOTPEITOJI, 17151 KEPATHHIB BOJIOCA JIIOAUHU — HATPil0 MeTabicysb@iT. O6po6IeHHS BOBHSIHUX
BOJIOKOH 3 i 5% PO34MHOM BiZJHOBJIEHOTO KEPATUHY IIOKPALTYBaJIo iX MIIJHICTb i cripussio 36iibuIeHHI0 anbda-
KepaTo3u y CTPYKTYpi KepaTuHy. MakcrmanbHa eeKTUBHICTb esiMiHalii ioHiB Cd2+ i Pb2+cnocrepiranacs B pasi
BMKOPHMCTaHHsI 6i0COPOEHTY Ha OCHOBI IPOTEiHiB BOBHU, 00p00IeHO] HaTpito 6icynbdiTom, 3a pH 6,0. [ToenHanH
IIPOTEIHOBOr'O PO34YKMHY 3 IVILEPOJIOM [IJIs1 BUTOTOBJIEHHS ITOJIIMEPHUX ILJIIBOK ITOKPAILy€ X MEXaHi4Hi BJIaCTUBOCTI.

JoBeneHo epeKTHBHICTb cTabisnizanji 1y1iBOK BOJSHOIO IIapoIo, a iX 6i0CyMiCHICTD — y aicOpOLiliHOMY TeCTi 3



[IpOTeiHaMu CUPOBATKU KPOBI.

2. The aim of the study was to compare various methods for the extraction of keratins from wool and human hair,
their analysis, and creation of biomaterials of functional purpose on the basis of extracted proteins. We found that
the optimal conditions for the extraction of keratins from wool fibers of different types are the following: the
temperature in the range of 50-60 °C, pH 8.5, and the duration of solubilization of proteins in the range of 48-72
hours. The use of 2-mercaptoethanol and dithiothreitol as reducing agents significantly increased the efficiency of
keratin extraction from wool fibers, with the content of soluble protein in the extracts under conditions of using
dithiothreitol was twice as high as when using 2-mercaptoethanol. As a result of the extraction of human hair
proteins, it was found that the most effective reducing agent is sodium metabisulfite. The results of the
electrophoretic separation of keratins demonstrated that proteins of intermediate filaments (IF) of types I and II
and low molecular weight keratin-associated proteins (CAP) can be extracted from wool fibers under the effect of
different reducing agents. Similar bands of keratin were found in extracts from human hair under the use of
dithiothreitol. We obtained a slightly different electrophoregram of the protein extract using sodium metabisulfite.
In this case, we found only IF proteins. Such results may indicate either that this type of a reducing agent is not
suitable for the extraction of CAP of human hair or that it is needed to choose another type of electrophoretic
separation. The structure of the extracted keratins was confirmed by IR spectroscopy. We found that the use of 3%
aqueous solution of reduced keratin for the treatment of wool fibers increases the strength of wool fibers. No
changes in the fiber tone were discovered. The treatment with 3 and 5% protein solutions was accompanied by the
redistribution of keratoses in wool fibers towards an increase in the alpha fraction and a decrease in the
proportion of matrix proteins. The use of 3 and 5% aqueous solution of reduced keratin for the treatment of wool
fibers did not significantly affect the solubility of wool in 0.1 n NaOH solution and 4 n HCI, but the strength
increased as compared to the control. We found that the treatment of wool fibers, modified with hydrogen
peroxide, contributed to the improvement of the specific electrical conductivity of the fibers. The results of the
study of the adsorption properties of keratins indicate that the maximum efficiency of heavy metals elimination by
the biosorbent based on wool fibers was observed at pH 6.0 for both Cadmium ions and Lead ions. The best
sorption properties for Cadmium and Lead ions were discovered for wool fibers treated with sodium bisulfite. It
was found that under the same conditions of model experiments, the efficiency of adsorption of Lead ions by
biosorbents based on wool fibers is significantly higher than for Cadmium ions. When studying polymer films
based on human hair keratin, we found that the combination of a protein solution with glycerol improves their
mechanical properties and promotes surface homogeneity. Films made only from an aqueous solution of keratin
were brittle, and the structure of their surface was characterized by a pronounced relief, which was confirmed by
scanning electron microscopy. Serum protein adsorption test confirmed the biocompatibility of keratin films, so
they can be successfully used in tissue engineering. Thus, the studies made it possible to determine the optimal
parameters for the extraction of keratins from wool fibers and human hair, which provide maximum production of
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