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PO3POBJIEHHS BIOPO3KJIA THOI MOJIMEPHOI KOMIIO3UIIII
HA OCHOBI KA3EIHY MOJIOKA

HaBeneni cyuacHi BiZOMOCTI HpO CKIagHy CTPYKTYpy MOJIEKYN Ka3eiHy monoka. Ilokaszano, mo Ha
OCHOBI Ka3eiHy MO>KHa OJiep>KaTH MOJTIMEPHI IJTIBKY 32 YMOBH JOJaBaHHS A0 MOJIMEPHOI KOMITO3HUIIi1
MOIU(IKOBaHUX TONicaxapuuiB, 30KpeMa KapOOKCHMETHIILENION03H, a TaKoX psay A00aBoK, IO
BiZIrparoTh poJib MIacTU(iKaTOPiB 1 CTPYKTYPOYTBOPIOBAYiB.

Knouosi cnoea: 6ioposkiadui nonimepHi mamepianu, Kaszein, KOnouimepu, KapOoKCUMemuiyemoai03d, niieku,
MIYHICMb HA PO3PUS.

Binomo, 1o MOJIOKO MICTHTh YCi HEOOXIJHI IS JIFOACKKOTO OpTaHi3My MOKMBHI pedoBHHH (Oi7TKH,
KMPH, BYIJICBOJH, MiHEpallbHI pPEYOBHHH, BITaMiHM) 1 CKIamaeThcs SK 3 OUIKOBUX (KaseiHy,
anp0yMiHy, TJI00YIiHYy), TaK i 3 HEOINKOBHX KOMIOHEHTIB (BOJA, JIAKTO3a, JKUPHI KHUCIOTH, 3014,
MIKpOEJIEMEHTH, BiTaMiHH, ()EPMEHTH, TOPMOHH), 3 IKUX HaWOUIbIIY YacTKy ckiaaae Boaa — 88,18%.
Mono4yHuii yKop, XHUpH, OUTKM Ta OpraHi4Hi KUCIOTH cKiafaroTh jguie 11,2%.OcHoBHa wacTka
O1nkiB (2,79%ycix pedoBHH MOJIOKA) MpecTaBieHa Ka3eiHoM — 11e 01mu3bko 80%.

Kazein BimHOCcHTBCS 10 OinkiB 3 Oi0JMOTIYHOIO IIHHICTIO, TOMYy B YChOMY CBiTi BiH 1 Horo
MIOXi/IHI 3HAXOMAATH BCE OiNbIIEC 3aCTOCYBaHHS B XapyoOBilk MPOMHUCIOBOCTI. 3 Ka3eiHy BUTOTOBIISIOTH
MOJIOYHI TPOJYKTH, BUKOPHCTOBYIOTh JJISi CTBOPEHHS MOJHM(}IKOBAaHUX MPOAYKTIB (iMiTamist cupy B
mimi, ramOyprepax), BXOAWTb [0 CKiIaay HanoiB (crabumizaTtop Ui 30€peXeHHs IiHHUX
BJIACTUBOCTEN), XIi000yIoyHMX BHPOOIB (MiABHILYE 3B’ A3yBajbHY 31aTHICTh, TOOTO 3IaTHICTBH
TpuMatH (HopMy); BiH TaKOXK BBOJTUTHCS B CyMIIlli JUIS AUTSYOTO XapuyyBaHHS. Bijomi mepeTBOpeHHs
Ka3elHy B IITYYHE M'ICO i IITYy4HY iKkpy [3].

OxpiM XapuyoBoi, Ka3eiH MIMPOKO 3aCTOCOBYIOTH B JepeBOOOPOOHIN MPOMHCIOBOCTI, 30KpeMa
3aBHA BIIOMHH Ka3eiHOBUH KiIel A [epeB’sSTHUX IOBEPXOHb 1 Ka3eTHOBI IPYHTOBKH, KaseiH
nonaroTh y (apOu, ne BiH BUKOHYe (YHKLIi 3arymyBaya © crabimizaropa, ado IO TEKCTHIBHOI
NPOAYKIil — Yy HPUCYTHOCTI Ka3eiHy BOJIOKHAa HE Aal0Th ycaiaky mpu mpanHi. Hapasi omnum 3
HAMOIBII aKTyaJdbHUX HANpPSMKIB HOTO0 BUKOPUCTAHHS € BUTOTOBJICHHsS O10TUIACTHKY, 3JaTHOTO IO
6ioposknananss [2]. HeoOXigHicTh y po3poOIli HOBOTO HAMJIETKOTO 1 010pO3KIaIal0uoro Marepiany
nocTana y 3B'S3Ky i3 3pOCTaHHSM CTypOOBaHOCTI JIOACTBA 3 MPHUBOAY HAKOMWYEHHS IJIACTUKOBHX
BiZIXOJIiB 1 3aJIe)KHOCTI BUPOOHUIITBA IJIaCTMAC BiJ BUIOOYTKY HATH.

Moaudikariss cTpyKTypu Ka3eiHy € MiIIPYHTSM Uil po3pOOJCHHS HOBHX Ta yIOCKOHAJICHHS
BIIPOBADKCHUX TEXHOJOTIH oaep:kaHHs Olopo3kinagHux MatepianiB. OIHUM 3 TEPCIEKTUBHHX
HaNpsIMKiB [UX JOCIIIPKEHb € CTBOPEHHS IUIIBOK MEIWYHOro Mpu3HadeHHs. [IpoTe po3B’s3aHHS
TAKOTO 3aBJaHHS HE € MPOCTHM, OCKUIBKH IUTIBKH 3 YHCTOT'O Ka3eiHy MaloTh HH3bKI TEXHOJOTIUHi
XapaKTepUCTUKH, a caMe YK€ HU3bKY MIIHICTb i €1acTHYHICTb; BOHHU JIETKOPO3YHHHI Y BOI.
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[lokpamanHs BIacCTUBOCTEH IUTIBOK MOXKHA JIOCATHYTH OJEp)KaHHSIM KOMITO3UIIIMHUX
MarepiajliB Ha OCHOBI Ka3eiHy Ta IHIIMX MaTrepiaiiB. 3apa3 yke BiIOMi JOCHiIKEHHS, MPUCBSYCHI
po3poOui Takux MaTepianiB, 30KpeMa MOXKIMBICTH (POpMyBaHHS KOIOJiMepy KaseiHy Ta
METHIILCITIONIO3H 1 O/IepKaHHsI TUTiBOK [4].

BinnoBigHo 10 3a3HaUY€HOT0, METOIO HaIIoi poOOTH cTasa po3podka 6i0po3KIaAHOT MOTiMEPHOT
KOMITO3HIIi] Ha OCHOBI Ka3€iHy, sika O yTBOpIOBaJia MillHi Ta €JIACTHYHI TLTiBKH.

MarepiaJ i MeTOIH T0CTiTKEHD

OO0’ ekTOM IOCTiIKEeHb OYB CBIKOBUAIIICHUH KUCIOTHHN Ka3€iH, SKUH 0CaJKyBalH 3 MOJIOKa TOPrOBO1
Mapku «CensHcbke» 3 kupHicTio 0,5%. Ilpornec BkIOYaB Taki CTajii: HarpiBaHHA MOJIOKA,
JO0aBJISIHHSL PO3YHMHY alleTaTHOI KHCIOTH (3 MacoBOIO YacTKO KHciaoTH 15%) i dinprpyBaHHs mixg
BakyyMoM. [licnst ¢inbTpyBanHs maca kazeiny mictwia 30% Bomu. [ns omepskaHHS HETOKCHYHOI
BOJIOPO3YMHHOI TOMIMEPHOT KOMITO3HLIT JPyruM ToniMepoM Oyia BUOpaHa KapOOKHCMETHIILIETIOI03a
KMI] npomMucnoBoro BUpoOHHULTBA, XiMiuHa (hopMyIta sSIKOoi Moke OyTH 3amucaHa Tak:

[CeH702(OH)3 (OCH,COONa)] ..

VY mpomucnoBux 3pazkax KMI] (Bona Takox Bimoma sik xapdoBa jnobaBka E466) cryminb
3aMilleHHs] KonuBaeThcsi B Mexax Bigx 0,5 mo 1,2 xapOOKCHMETHIBHHX TpyHo Ha OIHY
AHTiAPOTIIIOKO3HY OIMHUIO, TOMY BiH 3MiHIOETbCs Bifg 60 mo 90%. CepenHsi MojeKymnsapHa maca
nexuth B Mexkax 50000-5000005k mnactudikatop y mojiMepHY CyMIIl ToJaBajid TILEpUH Ta
mudeninamin. g crabinmizamii KOMITO3UIlT y BOJHOMY CEPEIOBHII JIOJAABATU KaJbIliil XJIOPHI, 110
NOTIEpeKAE arperariio mMinei Ka3einy.

OnepkaHi 3pa3KH IUTIBOK TECTYBaJM 3a MapamMeTpOM MIIJHOCTI Ha po3puB (Oy) 3a (OpMYII0I0
[3, 5]
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ne F.— posraryBaiibHe HaBaHTaXEHHS B MOMEHT pa3puBy, H, A9 — MOYaTKOBHIA TOTIEpEIHUI
nepepis 3paska, MM>.

Uy

Pe3ynabTaTH goCHiIKeHb TAa iX 00rOBOpeHHS

JlocnmipkeHHAMU OCTaHHIX POKIB IOBEICHO ICHYBaHHS YOTUPHOX (pakiiiid kazeiny — Osi-Cn, 0sxCn,
B-Cnii kK-Cn [1, 6, 7].IIpu ix acomialiii yTBOPIOIOTECS CTabiIbHI HAHOYACTHHKH — CYOMILIENH Ka3einy
3 po3mipom mpubu3Ho 10 HM, sKi Jami 3’ €IHYHOTHCS MIXK COO0I0 i YTBOPIOIOTH OLIBIII CTPYKTYpU —
Mitienu ro0yssipHoi ¢dopmu. [lominentuaHi NaHIOrK (Qpakiii Ka3eiHy 3ropTalThCs B CyOMilei
TaK, MO0 OUIBINCTD TrigpoOOHUX pagUKaTiB CKIAJal0Th OCHOBHE SAPO, a TiApOoQiIbHI TPYIH
PO3TAILIOBYIOTHCSA Ha IMOBEpxHI cyOminen. [igpodinbHa YacTHHA MICTUTh HETATHBHO 3apsKEHI
KHCJIOTHI TPyIH TJIyTaMiHOBOI, acmapariHoBoi i oprodocdartHoi kuciaoT K-kaseiny. [iapodinbhi
TUISHKY K-Ka3eiHy — TJIIKOMAaKPOIICTITUINA BUCTYIIAIOTh 32 MEXI MIIlel, 10 Hagae iM «BOPCHUCTOTO»
BHTJISTY 1 TIOTIEpEHKAE arperaiiro OKPEeMHUX MIIlell.

OkpiM OpraHiuHUX CKJIaJOBHX, Ka3eiH MICTUTh HEOpPraHiuyHU# Kanbliid (ocdar y BHIIISIL
HaHo4yacTHHOK Cag(PO,)s, SKUIT BUKOHYE POJIb 3B’ I3yFOUOr0 KOMIIOHEHTA, YTBOPIOIOYH 3 MOJICKYJIaMH
pisHUX (paxiliii Ka3einy eauHui KazeiHaTkanbuiidpocharamii kommieke (KKOK):

R—NH
HC—CH, OH OH

R—ﬁ: o—ﬁ—o—Ca—o—ﬁ—o...
O] O] (]

KaseinatkanpuiipochatHuii kommuieke Ta rigpodoOHI B3aeMOIl MiX CyOOIUHHUIISIMU
3a0e3MeuyoTh y LJIOMY CTaOUIbHICTE TI0OYyNn KaszeiHy. KinbkicTh Kanblid ¢ocdary B MoOI
3YMOBJIIOETHCS BMICTOM Ka3eiHy, SIKHi, y CBOIO €Ty, MiABHIIYE pO3UMHHICTE KOmoimHoro Cag(POy)e.
CrabinmizyBaTd Milend Ka3eiHy MOXYTh TaKOX 1 PO3YMHH MEAKUX COJICH, HANpUKIal, KalbIliit
XJIOPUAY. 3araJbHONPUHHATA CXeMa, IO BigoOpajkae CTPYKTYpy MiIlesn Ka3einy, moka3aHa Ha puc. 1.
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Puc. 1. CtpykTypa rno0ynu kaseiny: a — cyOoMinenu ka3zeiHy po3MipoM MprOIU3HO
10 uam; 6 —minenu kazeiny (20—300um) roOyspaoi hopmu

[Ipu onepkaHHI MOJTIMEPHOI KOMITO3MMLIi CHiBBIAHOIIEHHS MiX BMicTOM KaseiHy Tta KML] y
BigcoTkax crtaHoBwio BiamoBimHo 30 mo 70 Ha cyxy macy momimepiB. [lomimepHi KomMmosumii
BWIMBAJIM Ha CKJSIHY MOBEPXHIO B yamku lleTpi mapom TOBIIMHOIO 3-4 MM 1 3aiMIIai 0 MOBHOTO
3acTUraHHs i BucymyBanHs. @oTtorpadii ogep kaHuX IUTIBOK MPEICTaBICHI Ha puUC. 2.

a 6

Puc. 2.TlniBku Ha ocHoBi KMII Ta ka3einy 3 nogaBanusm CaCl, i nudeninaminy (a) Ta
6e3 m06aBok (0)

3rigHO 3 puc. 2,32 30BHIIIHIM BUTIISJIOM OJICp KaHi IUTIBKH MOKHA OI[IHUTH TaK: BBEJCHHS COJIi
CaCl, ta qudeninaminy 10 ckiaay MojJiMepHOT KOMIO3HINT T0O3BOJISE OJepPKATH MPO30PILIi TUTIBKH 3
O1JBII PIBHOMIPHOIO CTPYKTYPOIO.

BukopucTanHs 1MX AOAATKOBHX KOMIIOHEHTIB TpPH CTBOPEHHI KOMIIO3HMLIHHOTO Martepiainy
MO3UTHUBHO BIUIMBAE TAKOX HA MILHICTh 1 €MaCTHYHICTH IUTIBOK, 30KpeMa MIlHICTh Ha po3puB (Oy).
Leit moka3HUK 301IbIIY€ETHCA Maii>ke BABIYI.

BucHoBku

Bukopucrtanns kazeiHy [UIsi CTBOpeHHS OiOpO3KNIAIHMX IUTIBOK, SIKI MOYKHa 3aCTOCOBYBAaTH SIK
MaKyBaJIbHUH Matepial B XapuoBUX TEXHOJOTIAX, Y MEIWIMHI, € TepCIHCKTHBHUM HANpsIMOM
Cy4JacHUX JAOCIiIKeHb. [I03UTHBHOTO pe3yabpTaTy MOKHA JOCSTTH, SIKIIO CTBOPIOBATH KOMITO3HLIHHI
MaTepiaii Ha OCHOBI Ka3eiHy Ta MOIM(IKOBaHUX MONicaxapHliB, 30KpeMa KapOOKCHMETHIILENIOI031
i3 JoJaBaHHSM B SAKOCTI IUlacTUdikaTopa TIilNepuHy Ta cTabimizaropa BOAHOI eMyJbCii —
BOJIOPO3YMHHHX COJIEH KaJbIIiIo.
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DEVELOPMENT OF A BIODEGRADABLE POLYMER COMPOSITIOBASED
ON CASEIN MILK

The article sums up the results of the study okrodsein as a biopolymer, which is widely used in
food industry, construction, pharmacy, etc. andhenbasis of which polymer films for biodegradable
materials can be obtained. The analysis draws tmatathe structure of milk casein molecules as a
complex globular micellar system, which is constedcby nanoscale sub-micelles, interconnected by
calcium phosphate sites, with the formation of aeg&calcium phosphate complex. Sub-micelles
differ in structure and function, according to whitheir four fractions are distinguished. The
hydrophilic carboxyl groups of the glutamic, asmarnd orthophosphate acids of tkecasein
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fraction provide the stabilization of casein miesllin the aqueous medium. Such structure of casein
does not allow to receive film materials, they hdee technological characteristics, very low
durability and elasticity, high fragility. Moreovehey are easily soluble in water.

Studies have shown that on the basis of casempbssible to obtain polymer films, provided
the use of a polymer composition, in which besidasein there is a modified polysaccharide. To
obtain such a composition, carboxymethylcellulosaswused, which also has biodegradable
properties, however, unlike casein, it is capalfléoaming sufficiently strong polymer films. The
polymer composition was synthesized in two stepst,fan aqueous solution of carboxymethyl
cellulose was prepared, to which freshly precipdatasein with a moisture content of 20%,
precipitated from skim milk, was added. The compasiof the polymer composition was enriched
with a number of additives serving as plasticizemd structure-forming. The triatomic alcohol
glycerol and diphenylamine were added as plasti€if®o. In order to regulate the structure of the
aqueous dispersion medium and prevent the procedsaggregation of casein micelles, calcium
chloride solution was injected in the compositiolhe given polymer composition after
polymerization in the air-drying process makes asgible to obtain sufficiently strong composite
polymer films, the transparency of which dependshentype of plasticizer selected and the presence
of CaCl.

Key words: biodegradable polymeric materials, casein, copolymers, carboxymethylcellulose, films, tensile
strength.
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GREEN SYNTHESIS OF ZINC OXIDE NANOPARTICLES FROM
THE AYURVEDIC HERBSAND THEIR ANTIRADICAL POTENTIALS

Green synthesis of nanoparticles using environnhémeadly reducing agents is in the focus. We
applied green technology for the synthesis of zmanoparticles (nZnO) using leaves extract of
Catharanthus roseus and fruits extract oMomordica charantia (Karela). The development and
advance of nZnO biosynthesis from leaves and fextsacts otarget medicinal plants was observed
by UV/VIS spectroscopy. The peaks were determirte2b& and 365 nm for nZnO synthesized from
the leaf extracts oM. charantia and C. roseus correspondingly. Synthetized nanoparticles have
demonstrated antiradical capacity against 2,2-aiphe-picrylhydrazyl and towards 2,2'-azino-bis(3-
ethylbenzothiazoline-6-sulphonic acid) in physiotadly relevant concentratiorbynthesized nZnO
using Catharanthus roseus and Momordica charantia extracts reflected the same optical,
antioxidant and antihyperglycemic (Horyn et al.19P characteristics and could be applied in the
fields of medical and pharmaceuticals for formwaatof new drugs.

Key words: Green synthesis, nano zinc oxide, Catharanthus roseus, Momordica charantia, antiradical capacity.

Nowadays, metal-containing nanoparticles, and @adrly nanozinc oxide (nZnO), is going shares
deeply in broad range of industrial fields namelgctonics, photonic devices, biomedical and
pharmaceutical sector [9]. However, the potentéitease effects of metal oxide nanoparticles in
biomedical and pharmaceutical fields needs to bepeyty evaluated. Numerous studies have
demonstrated that nZnO should provoke adversetsftecboth animals and human [8, 28, 30]. We
have shown in particular that nZnO provoked up-&tipn of stress-related, metal-binding proteins,
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