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OoecvKuii HAYIOHANLHUL MEXHONO2IYHUL YHIGEpCUmem

OBTAINING AND CHARACTERIZATION
OF THE STABILIZED LACTOFERRIN

Naidonov O., master’s student,
Faculty of Technology and Commaodity Science of Food Products and Food Business
Odesa National Technological University, Odesa

Lactoferrin (LF) is an iron binding glycoprotein of the transferrin family present in whey.
Human LF consists of around 700 amino acid residues folded into two lobes that are connected by
an a-helix. The molecular weight of LF is around 80 kDa. The polypeptide chain of LF is folded
into two globular units (having approximately 37 % of the same amino acids). Each domain
contains 125 residues at corresponding positions (with 37 % homology),  which. suggests gene
duplication. The homological units form globular lobes, N-lobe containing N-terminal of the
polypeptide chain(amino acid residue 1-333) and C-lobe, containing C-terminal of the polypeptide
chain(amino acid residues 345-691) that are connected by an a-helix consisting of 11 amino acid
residues. LF has multifaced effects on the most diverse systems of the body through its
antibacterial, antiviral, anti-inflammatory and other properties.LF stimulates the mechanisms of
non-specific immunity, controls the activity of various immune cells, and refers to the proteins of
the acute phase. Also, LF shows a strong antiviral activity against a broad spectrum of DNA and
RNA viruses [1, 2].

However to achieve the maximum therapeutic effect, it is necessary to ensure full interaction
between LF and the receptors located in the brush border of the small intestine which is possible
only when protecting LF from LF-degrading pepsin activities in the stomach. LF immobilization on
various polysaccharide matrix as well as enteric coating of LF capsules can be used as a measure to
maximize the uptake of LF by the receptors present in the intestine. This allows to release LF at a
certain distance from pepsin which cleaves LF molecule between its domains, the N-lobe and C-
lobe, allowing it to remain intact and bind to the intestinal receptors (intelectin-1, LRP-1, CD91,
apoE receptor) and pass into the blood using endocytosis. LF is also deemed a GRAS product
(generally recognized as safe) and can be used as a dietary supplement [1].

Thus, the substantiation of the way to stabilize LF through complexation with dietary fibers
and certain non-starchy polysaccharides is relevant. To achieve this goal, we immobilized LF on the
dietary fiber concentrate obtained from the wheat bran of the «Chornobrova» variety (WBCV) and
on several non-starchy polysaccharides of different origin: arabinogalactan, pectin, sodium alginate,
agar, xanthan, guar gum, chitosan [2].

To obtain the LF-WBCV complex, the WBCV matrix was soaked in the aqueous solution of
LF with‘a hydromodule of 12. The ratio of the dietary fibers : LF was as follows — 100:1, 50:1,
25:1,12:1 respectively.

The resulting products were dried at 40 °C. Based on the recommended daily demand of LF
(250 mg) a person will need to take 25g, 12,59, 6,39, 3g of the LF — WBCV complexes.

The behavior of LF as part of the obtained complexes was investigated in an in vitro model
of the upper digestive tract. Significant inhibition of the proteolysis was shown in the gastric and
small intestinal phases of digestion, and the LF’s resistance to proteolysis in comparison with non-
immobilized LF and the proteolysis resistance was increases by 97-100 %.

The next step was to perform immobilization of LF on various polysaccharides mentioned
above. Distilled water with different hydromodules was added to 1g of the polysaccharides as each
polysaccharide has different hydration capacity, thickening and jellification — arabinogalactan
(HM20), pectin (HM30), sodium alginate, agar, xanthan (HM49), guar gum (HM59), chitosan was
dissolved in 2 % solution of acetic acid (HM50). After that, 5 cm® of aqueous solution of LF were
gradually added to the polysaccharides, stirring constantly. The concentration of LF in the complex
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was equal to 16mg/cm . The complexes were then freeze-dried. Each of the resulting complexes
contained 80mg of LF (mass fraction is 8 %) and the polysaccharide: LF ratio was 12,5 : 1 [3].

The research results of the hydrolysis degree of both immobilized and non-immobilized LF
in the model system of pepsin-trypsin show a significant (up to 7,2 times) decrease in enzyme
attacks in the former case where the protein is protected by the polysaccharide matrixes.

Based on the above, LF immobilization on the dietary fiber concentrates of the wheat bran
and some polysaccharides increases the digestive enzyme activity resistance of LF allowing it to
reach the intestine virtually unchanged. At the same time, physiological action of LF will be
complemented by physiological effects typical for dietary fibers. The latter can also be used to
deliver LF to the intestine, in the form capable of binding intestinal LF receptors for uptake and
eventual transfer into the systemic circulation.

Scientific supervisor
Doctor of Technical Sciences, Professor , ONTU, N. Cherno,
Candidate of Technical Sciences, Associate Professor ONTU . L. Gural
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BE3HNEKA EHEPTETUUYHUX HAIIOIB

Kenesnsk I'.0., crynentka Il kypey ¢pakyabrery TTaTXIIIIB, OIIII «TexHnosoriuna
eKcIiepTu3a Ta 0e3nmexka Xap4oBoi MPOAYKIii»
Onecbkuii HALIOHAJLHUM TEXHOJIOTIYHMH YHiBepcuTeT, M. Oeca

CyvacHuii put™ X)uTTs, naHaemis Covid-19, BificbkoBi il mepeabayaroTh BTPATy BEIUKOT
KUTBKOCTL €Heprii, o MpHU3Beio A0 HEOOXiTHOCTI MBHAKO MOHOBIOBATH cuid. Lo ¢yHKIi0
MOXXYTh BUKOHYBAaTH €HEPreTUYHI HAMO1.

CporoJHi eHepreTHyHi Hamoi MNpPOJAOThCs B OyIb-IKOMY KIOCKYy, y Oapax, Kiyoax,
cymepMapKkerax, iX HEpiIko MOKHa MOOAuYUTH B TPEHAKEPHHUX 3aJlax 1 Ha CHOPTMalJaHYMKaX.
Peknama mno3uiiionye ix sk 3aco0y 60poThOM 3 YTOMOIO, IO AOMOMAaraloTh aKTUBHOMY CIOCOO0Y
KUTTS, p03yMOB01 TISUTBHOCTI, KIYOHMM TaHIIM 1 3aHATTAM CHopToM. B mepmry uwepry,
€HepreTHYHl Haroi MOMyJsIpHI cepel MOJOII, ajke, OKpiM 0agbOpOCTi, BOHH MAalOTh MPUEMHUMN
CMaK, He3BMYAWHMN AJIs IHIIUX BUIIB Ta30BHX HAIOIB, CTUJIBHHUM IW3aiiH Ta 3pydyHE MaKyBaHHS.
Tomy crae nutanns: Hackinbku 111 Hanoi € 6€3MeUHUMH I BXKUBAHHS ?

BupoOHUKH eHepreTUYHUX HAMOiB ChOTOJIHI MPOMOHYIOTH TOCUTh HIUPOKY PI3HOMAHITHICTh
«EHEep/Kal3epiB», MPUUOMY 3YIMHUHATHCS Ha JIOCSITHYTOMY HIXTO He 30upaerbcsa. BupoOHuk
€HepreTHYHUX HAIOIB 3aTBEPIXKYIOTh, IXHS MPOAYKIIisl MIPHUHOCUTH TUTBKH KOPUCTb.

Y 3B’M3Ky 3 1HMM, METOI JaHoi pOOOTH € aHaji3 CKJIAJAOBUX HaWMOMYJSPHIMINX
€HepreTHYHUX HAIOIB Ta BU3HAUYCHHS iX O€3MeKH Ha OPTaHi3M JIIOJIMHHU.
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