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30ipHUK MaTepianiB KoH(epeHIli MICTUTh T€3U JIOMOBIJIEH HAYKOBUX JOCII-
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is also known that dissolved salts not only affect the taste, but can also cause chemical instability,
precipitation, change in the appearance of the finished product. The presence of bicarbonates, car-
bonates and hydroxides of alkaline and alkaline earth metals in water causes acidity buffering and
mitigation of taste.The taste and color of the water is also affected by the iron content.Water-soluble
iron compounds are known to be capable of forming tannin salts.As a result, the color and taste of
the drinks changes.In addition, the content of iron in water of 0.5 mg / dm® or more dramatically
reduces the stability of soft drinks.The content of strong oxidizing agents, such as free chlorine,
should be regulated as it is known that it can catalyze the loss of aromatic and extractive substances
in beverages[2].

As mentioned above, plant raw materials, which can serve as a resource for the production
of natural food dyes, contain many extractive substances.These substances may interact with the
substances present in the water and thereby cause various changes, including undesirable ones,as a
finished product.Therefore, it seems urgent to develop specific water treatment technologies that
prevent unwanted chemical interactions and promote better quality food dyes.
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MAHAH KABOBOI'O HIVIAMY AK KOMIIOHEHT XAPHYOBOI'O
OYHKIUIOHAJIBHO-PI3I0OJIOTTYHOI'O HAHOKOMIIVIEKCY

Yepuo H. K., a. 1. H., mpo¢., 'ypaas JL. C., K. T. H., 1o11., HaymenkoK. L., k. T. H.,
OukypboBa O.®., AuroHoB /JI.C. maricTpu II poky HaBYaHHS
Opecbka HalliOHAJIbHA aKaleMisi XapuOBHUX TEXHOJIOT I

ManaHU € Ba)XJTUBUMH KOMIIOHEHTaMH TFeMIIeNtono3. BoHn 3ycTpidaoTbes y BUIIUX (Jiepe-
BHHA XBOWHHUX TIOPiJ) 1 HI)KYMX POCIMHAX, BOJOPOCTSIX, MIKpoOpraHizmax (rpubax, IpikmIKax).
MaxkpoMoJIeKyIM MaHaHiB MaloTh JIiHIMHY a00 po3raiykeHy CTPYKTYypy. Jlo roJOBHOTO JIaHIIOTA,
MoOy0BaHOTO 13 3aiMHUIIKiB D-MaHO3u, MOXKYTh OyTH MpUETHAHI JAHKH, IO CKJIAAY SKUX BXOISATH
3aJUIIKA 1HIIMX MOHOMEPIB (TalakTo-, TNIFOKO-, TAIAKTOTTIIOKOMaHaHH), TAKOXK Il  MOJIicaxapuIu
MOXXYTb ICHYBAaTH y BUTJISIII KOMIUIEKCIB 3 OUTKaM# (MaHOIIPOTETHH ).

BaxinBoro 010JI0T1YHOIO aKTUBHICTIO MaHAHIB € aKTUBYBaHHS Makpo(ariB 1 CTUMYTIOBAaHHS
T-xiTHH, B pe3ynbTaTl YOr0 BOHHM PO3TIISAAIOTHCS SIK MOTY>KHI IMyHOCTUMYJISITOPH TIPOTH 1H(EK-
LIHHUX 3aXBOPIOBaHb 1 MyXJIMH. BeTaHOBIIEHO, IO U1 MPOSIBY iIMyHOMO/IYJIIOBAJIBHOT 11T MOJIEKY-
JSipHAa Maca MaHaHy He MOBHUHHA OyTH Olbioro Hixk 20 x/la.

V 3eneHHX KaBOBMX 3€pHAX MacoBa yacTka mosicaxapuais csrae 50 % cyxoi macu, NOJOBU-
Ha 3 AKMX MpEICTaBleHa TaJaKTOMAHAHAMM. IXHill TONOBHMII JaHIIOT CKIAAAEThCs 3 3AIMILIKIB [B-
(1—4)-manomipano3. Taki MaHaHU 3a CTPYKTYpPOIO aHAJOTIYHI Oi0JIOTIYHO aKTUBHUM MaHaHaM 3
Aloevera [1]. ITix yac oOcmakyBaHHsI KaBOBHX 3epeH 10 40 % 3arajbHOTO CKJIaJy MoJlicaxapuiB
MiIAEThCS JIeTpajiallii, OJJHaK MaHHH 3a IIMX YMOB 3a3HAIOTh HAWMEHIIUX CTPYKTYpHUX 3MiH. [1if
Yac MPUTOTYBAHHS HAMOK 31 CMa)XCHOI MeJNEeHOi KaBW Yy BOJHHN PO3YMH EKCTPAryeThCs JIMIIE
6...12 % mnomicaxapunis. lle mae MOXIUBICTh PO3MNIAIATH HEPO3UMHHHN KABOBHIM 3aJMIIOK SIK
JDKEpesIo MIHHUX IMoJlicaxapuIiB, 30KpeMa MaHaHiB. [IpoTe mpakTHYHOMY BUKOPHCTAaHHIO KAaBOBOTO
[uIamy siK JpKepesia MaHaHiB MEPENIKO/PKAE IXHSI HEPO3UMHHICTh Y BO/II.

Bionoriyny nit0 MaHaHIB HIJIECIPIMOBAHO MOXHA YPI3HOMAHITHHTH NUIIXOM KOMILIEKCO-
YTBOPEHHS 3 1HIIMMH (Hi310JI0TTYHO-(DYHKIIIOHAIBHUMH CTIOJYKaMHU, 30KpeMa O1TKOBOT MPHUPOIH.
[ToTeHIii1HOI0 KOMITOHEHTOIO JIJIs IIbOTO MOXKE CIIYT'YBaTH FOJIOBHUH OLJIOK MOJIOKA Ka3eiH, Tiapoi-
3aTH SIKOTO MPOSBIISIOTH aHTHOKCHIAHTHI, MPOTUMIKPOOH1, aHTUTPOMOOTHYHI, IMIHOMOTYJTFOBaJIbHI
BJacTUBOCTI [2].
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[TpupoaHi Ta MTYYHO OTPUMaHHI OLTKOBO-BYTJIEBOJHI KOMIUIEKCH 3/1aTHI Y BOJIHOMY PO3-
YMHI CaMOOPTaHi30BYBAaTUCh y chepudyHi MeMOpaHHI OOOJOHKU 3 TiAPO(ITFHOI0 BHYTPIIIHBOIO 1
30BHINIHBOIO MTOBEPXHAMHU. MeMOpaHHi 000JIOHKH € TIOTCHIIIHHUMH HAaHOKOHTEWHEepaMu JIJist cTali-
J3yBaHHS Ta TPAHCIIOPTYBAHHS JIAOLIBHUX 1 MAJTOPO3YMHHUX OI0JIOTIYHO aKTUBHUX CHONYK [3].

B Vkpaini TexHosoriii OTpUMaHHS MaHaHIB 3 KaBOBOTO IIUTaMy He icHye. Tomy naHe mocii-
JOKEHHS TIPUCBSIYEHO OTPUMAHHIO BOJOPO3YMHHOTO MaHAHY 3 KaBOBOTO MUIAMY O10TE€XHOJIOTIYHUM
IIISIXOM 3 BUKOPHUCTaHHSAM IONEPEIHbOI YIbTPa3ByKOBOI OOPOOKH Ta CTBOPEHHsI HAa MOro OCHOBI
POTETHOBMICHOTO (PYHKIIOHATBHO-(1310JI0TIYHOr0 HAHOKOMILIEKCY.

Jlis OTpUMaHHs BOJOPO3YMHHOIO MaHaHy KaBOBHH IIIaM 0OpoOsin (pepMEHTHUM IIperna-
parom 3 B-engomananasHoro aktuBHicTIO 50000 on./r 3a Temnepatypu 50 °C, npu pH 5,51 M =
40, BapiroruM CIiBBIAHOIIEHHS (GepMeHT : cyocTpar 1:25, 1:50 ta 1:100 npotsirom 24...72 ron.
[Ticns 3aBepiIeHHS MPOLECY T1ApOoIIi3y (PepMEHT IHAKTUBYBAJIM TEPMIUHUM O0O0pOOIEHHSM, Ocal, 1110
YTBOPHUBCS, BIAOKPEMIIIOBAJIH, a P1AKY (ha3y KOHIIEHTPYBAJIU Ta BUCYIIYBAJIH.

BcranoBieno, 1mo HaiOUIbII CHOPUATIMBUMU YMOBaMH JJIsi OTPUMAaHHS BOJOPO3YHMHHOTO
MaHaHy € CIiBBIIHOMECHHS (epMeHT : cyocTpar 1:25, TpuBamicte mporecy dhepMeHTomi3y 48 rou.
I'enp-xpomarorpadist OTpUMaHOIO BOJOPO3YMHHOTO MOJIicaXapuay CBIJYUTH MPO IPUCYTHICTH Y
HbOMY TpPbOX (pakiiii cepelHi MOJEKYJISIpHI Macu SIKUX CKiIagaroTh: nepma — moHan 30 x/la —
40,5 %, npyra —6ims 15 x/la — 50,1 %, tpetst — menm 1 x/{a — 9,4 %.

Jlnist 301bIIeHHS] BUXOAY BOJIOPO3YMHHOTO MaHaHy 3p0o0min cpo0y 3aCTOCYBaHHS yIbTpa-
3BYKOBO1 00pOOKH CHPOBHUHU. JIJIsl ILOTO KAaBOBUH IIJIaM 0OpOOIISLIIN YIBTPA3BYKOM 3 YACTOTOIO 25,
35 T1a  40klm, micat  4WOoro - MPOBOAMIM  HMOro  ()epMEHTaTWBHUH  TiIpoui3
B-ennomanaHa3010. BeranoBieHo, 10 monepenHe 0OpoOIeHHs KaBOBOTO IIJaMy YJIbTPa3BYKOM 3
gyacToToro 35 kI cripusie 301TBIICHHIO Y ePMEHTOII3aTi YACTKH MOTO HU3HbKOMOJICKYIISIPHUX (pa-
rMeHTiB. Tak, BMicT (hpakiiif 3 MonekysipHoIo Macoro 0inst 15 k/la csras 68,5 %, 3 MOJIEKyISIPHOIO
Macoro MeHmor Hixk 1 k/la cranosuna 11,4 %).

Hactynaum etanom 0yio OTpUMaHHS Ha OCHOBI BOJOPO3UYMHHOIO MaHaHY NPOTETHOBMICHUX
¢bi310110T1YHO-PYHKITIOHATHHUX MOJEKYIAPHUX KOMIO3UTIB. KazeinaT HaTpito Mae BUCOKY MOJIEKY-
JpHY Macy (MicTuTh AB1 (pakiii 3 cepemHiMu MoJiekyasipaumu Macamu 88 1 50...70 k/la) Ta He-
3HAYHY KUIBKICTh BUTBHUX aMiHOTpym (MeHmIe HiXK 1 %) K MOTEHIIMHUX peakUiiHUX LEeHTPIB A
KOMILIEKCOYTBOPEHHS 3 KapOOHIUIPHUMHU I'pyIaMH B1IHOBJIIOIOYOIO KIHI MOJIEKYJI MaHaHy. ToMy
y JOCHIJDKEHHSX 3AIHCHIOBAIN TigpOJi3 Ka3eiHy 3a JOMOMOTOI0 POCIMHHOIO MPOTEOTITHYHOIO
npenapary mamainy. J{is mporo 10 BogHOro po3unHy Oinka 20 mr/em® nonasany nanain y CITIBBIJI-
HOIIEeHHI (hepMeHT : cyocTpat 1:25. @epmentonis Benu 3a temneparypu 40 °C, pH 6,5 ynponosx 1,
2, 3, 4 ron. IloTiM 3M1MCHIOBAJIM 1HAKTUBAILII0 ()EPMEHTY TepMIYHUM O0OpoOIeHHIM. biTkoBHit Tij-
poJIi3aT KOHIEHTPYBAIHU Ta JTOGITBHO BUCYITYBaIH. BUXig NIpOAYKTIB TiIpoi3y 3aJIe)KHO BiJ TPH-
BaJIOCTI Tiporiecy cTaHoBUB 59...74 %. Pe3ynbratu renp-xpomaTtorpadiyHuX TOCTIIHKEHb MOKa3aH,
10 B OTPUMAHHUX Ka3eiHOBMX TiJIpoJii3aTax BiJCYTHI BUCOKOMOJEKYJISpHI (pakiii, a 3 MOJOBKEH-
HSIM TPUBAJIOCTI Tporecy (hepMEHTONI3y B HUX 3pOCTalla YacTKa HU3BKOMOJEKYISIPHUX (ppaxiiii 3
cepeIHIMU MOJIEKYIsipHUMHU Macamu 15, 4 1 menme Hix 1 k/{a. @epmMeHTaTUBHMI TiApOII3 Ka3eiHy
CIPUSAB CYTTEBOMY 3OLIBIICHHIO B HUX MAacOBOI YAaCTKM aMIHHOI'O HITPOTE€HY Y BUIJISAl BUIBHUX
NH,-rpym 10 5...12,7 %.

KoMriekcu Ha OCHOBI BOJIOPO3YMHHOIO MaHAHY Ta T1IPOJIi3aTiB Ka3eiHy OTPUMYBAIH Y BO-
JIHOMY CepEIOBHII, ¢ MAacOBa 4acTKa 060X KOMIIOHEHTIB cTaHoBmma 20 Mr/cm°, a ixHe Macose
criBBigHOMIEHHS ckianano 1:1. PeakmiitHy cymim BuTpuMyBaiu 3a temrepatypu 60 °C ynpomoBx
6 roz. /lani 61IKOBY KOMIIOHEHTY, sIKa HE IPOB3a€MOJIisIa 3 MAHAHOM, OCAKyBaJIU B 130€JIEKTpU Y-
Hil Toull Ka3zeiny npu pH 4,6. HanocanoBy piauHy 3 LIIOBUM MPOJYKTOM BIJIOKPEMITIOBAIIN BIJ
ocany HeHTpudyryBaHHsM, Aaji 3A1MCHIOBAIM HEHTpai3aliio po3unHy, KOHIICHTpYBalu Ta Jiodi-
JTBHO BUCYITyBaJU. [Iporiec KOMIICKCOYTBOPEHHSI KOHTPOJIOBAIU 32 3MIHOKO BMICTY BUTBHUX aMi-
HOTPYyN OUIKOBOT KOMITOHEHTH JI0 1 MICIIs MPOIECy B3aEMOJIii 000X CKJIaIOBUX KOMILUIEKCYy. BeraHo-
BJICHO, III0 MacoBa YacTKa aMiHHOTO HITPOreHy OiTKOBOi KOMIIOHEHTH B PE3yJIbTaTi HarpiBaHHS
JIOCITIDKYBAHUX PEAKLIMHUX CyMIIel 3MEHITYeThCs OlyibIie HixK Y 2 pa3u. [Ipodini renpxpomaror-
padiuHUX KPUBHUX OTPHUMAHUX MPOJYKTIB CBIAYATh MPO CYTTEBE 3MEHIIEHHS B IXHBOMY CKJIa/Ii HH-
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3bKOMOJICKYJIIPHUX (paKilii MaHaHy, IOBHE CITIBIAJAaHHS BUCOKOMOJICKYJIAPHUX (paKIliid mosrica-
XapuaHoi 1 O1TKOBOI KOMIIOHEHT, 110 CBIYUTH MPO YTBOPEHHS MPOTETH-MaHAHOBOTO BOJOPO3YHH-
HOT'O KOMILIEKCY.

OTxe, po3po0IieHO OI0TEXHOIOTIYHHMA CIIOCIO BIITyYeHHS BOJOPO3YMHHOTO MaHAHY 3 KaBO-
BOT'O IIJTAMY 13 3aCTOCYBaHHSM ITONIEPEIHBOTO YIbTPAa3BYKOBOTO 00po0ieHHs cupoBuHH. [1imiopaHo
YMOBHU OTPUMaHHSI MOJIEKYJISIPHOTO KOMILIEKCY Ha OCHOBI BHJIy4€HOTO MaHaHY Ta Ka3eTHOBUX Tif-
pouizatiB. OTpUMaHi KOMIUIEKCH MOYKHA PO3IVISIATH SIK MEPCIEKTHUBHI (i310J0TIYHO aKTUBHI 1HT-
pelieHTH IpU CTBOPEHHI (YHKIIOHATBHUX MPOIYKTIB XapuyBaHHS 0370POBUOTO CIIPSIMYBAHHS.
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ORGANIC BIOMETAL COMPLEXES: AN INNOVATIVE APPROACH
TO SOLVING THE IDENTIFICATION PROBLEM

A.Kapustian, PhD., Associate Professor,
N. Cherno, Doctor of Technical Sciences, Professor, A. Pukas, MSc
Odessa National Academy of Food Technologies

Introduction. Increasing bioavailability of bioelements is one of the urgent tasks for research-
ers in the fields of biophysics, biotechnology, pharmacology, and food technology. Currently, there
is a particular interest in the prevention and treatment of many hypomicroelements using biocoordi-
nation compounds, in which the essential trace elements are contained as a chelate complex with
bioligands — natural carriers of bioelements.

As bioligands for chelation of metals, amino acids, carboxylic acids, proteins and peptides are
usually used. In addition, most of the processes occurring in biological systems involve the interac-
tion of metal ions with multiple ligands, so it is of particular interest to obtain and study the proper-
ties of mixed-ligand chelate complexes of biometals with biologically active ligands. The study of
mixed ligand complexes of biometals has become widespread, the literature describes the methods
of obtaining and characteristics of some of them.

As arule, the synthesis of chelate complexes of biometals is carried out with a known composi-
tion of ligands of known denticity. This allows for the introduction of the complexation reaction
required amount of metal, which provides the effect of complete chelation. As a result of reactions
of this type, determining the complexing ability of mixed ligand organic systems with respect to
metal ions is not appropriate.

There is a problem of determining the complexing capacity of mixed ligand organic systems
relative to the metal ions, which do not have a definite composition of organic ligands, therefore,
their denticity cannot be predicted. Such systems include products of metabolism and processing of
lactic acid bacteria, protein, serum hydrolysates, heparin and others.

Classical methods for determining the form of metals in mixed ligand organic systems are un-
justified because the reagents used are sufficiently aggressive. This can lead to the destruction of the
ionic, coordination bonds of the complexes, which will not provide reliable results and will not al-
low determine in what form the metal in the system — organic or inorganic.

In this regard, it is urgent to develop an innovative method that will allow accurate
identification of this indicator for mixed ligand organic systems of undetermined denticity and to
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