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Ooecvbka HaYIOHAIbHA AKAOEMIsi XapUO8UX MEeXHON02Il

KJIMKAIOTh JOBIPY Ta MiATBEP/KYIOTH i NMEBHOK JTOKYMEHTAII€l0 Ha SIKICTh, BUIYCKAIOTh
MIPOJIYKITIFO BIATIOBIAHO /IO MOIMUTY HA HEl Ta BPaXOBYIOTh CE30HHICTh Ha HEl, TOAI MU MOXe-
MO PEKOMEH/IYBATH BXKUBATH MPOIYKIIIO TAKUX ITiIITPHEMCTB.

HayxkoBwuii kepiBHUK — J1.€.H., mpodecop [Tasios O.1.

FEATURES OF THE USE OF SUBSTANCES WITH
NANOSTRUCTURES IN THE FOOD INDUSTRY

Anastasiia Bilym, 2nd year student
of the Faculty of Biotechnology and Environmental Control
National University of Food Technologies, Kyiv

Since the early 1980s, the development of a new direction of science has begun: the
creation of nanoscale chemical objects that differed not only in size, structure and composi-
tion from standard chemical compounds, but also in chemical activity due to the presence of
unsaturated chemical bonds on the surface of nano-objects. The first compounds of this type
were obtained as fullerens, single-walled carbon nanotubes. At the same time, data on nano-
dimensional objects of simple and complex compounds appeared. These achievements were
instantly realized in the creation of unique technological facilities, security systems, as well as
in the decision of the effectiveness of food products. It was believed that food with nanoparti-
cles was more useful than ordinary due to better assimilation, and this, to a certain extent,
could solve the problem of providing of rapidly growing population of the earth with food.
Such materials are widely used in the food and textile industry, medicine, cosmetology and
contain metallic, carbonic and oxide compounds. In the food industry, supplements are used
on the basis of ferric oxides, titanium, as well as metal: aluminum, argentum and gold. Fer-
rous oxides are used as additives (E172), which provide an attractive look, for example: salm-
on and fish paste. However, studies have shown that nanoparticles of this oxide are toxic to
the bone marrow. A similar situation is chalked with titanium oxide (E171), which is used in
the food industry as an optical bleach and thickener of pastes, sauces, pastry creams and
cheeses, as well as cosmetic creams and pills and capsules in medicine. Titanium oxide nano-
particles in high concentrations accumulate in blood, lymph, skin and catalyze photooxida-
tion, causing oxidative stress. When the TiO, nanoparticles fall into the trachea, there is neu-
rophilia, inflammation and fibrosis of the lungs. Argentium nanoparticles are used in medi-
cine, food (E174) and the textile industry. It is proved that getting into the body, they destroy
macrophages, impair the functions of the liver and kidneys. The ability of the nanoparticles of
Ag to form active forms of oxygen leads to changes in proteins, enzymes, DNA. Gold nano-
particles that are used in some types of drugs and the like have a similar effect. The degree of
cytotoxicity of gold depends on the shape, size, and structure of the surface of nanoparticles
of gold. Nanoparticles of carbon (nanotubes, fullerenes, graphene and its oxide) provoke, as
well as nano-arthritis, the damage of cell membranes and blood and liver nuclei. Nevertheless,
due to the small number of these studies, the results are preliminary. Obviously, the toxicity
of nano-objects is significantly dependent on the structure of nanoparticles, as well as meth-
ods and techniques for the study of toxicity, which are also not entirely unambiguous. The
study of nano-objects is an extremely difficult task, both in the technical (limited possibilities
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of modern devices), and in methodological terms. However, there is unequivocal evidence of
the high toxicity of nano-objects. Extreme caution is needed when using these objects in the
food industry as well as in other areas of their use.

Scientific advisor - PhD in Chemistry, associate professor Veniamin V. Fomenko

IHPABUJIBHOE 3/10POBOE IIMTAHME - OCHOBA 3/10POBbs

Bomxkansany ML.A., crynenTka III kypca paxkyasrera T3u3b
Opnecckasi HAMOHAJILHAS aKajeMus MUIIEBBIX TeXHoJoruii, r. Oxecca

Harmre 310poBbe HanpsMyro 3aBUCUT OT TPEX COCTABIISIFOIIMX: 00pa3a >KHU3HU, MPOJI0JI-
KUTEIBHOCTH CHA U NMUTAHUS.

310pOBO€ TUTAaHUE — MHUTAHHE, KOTOPOE 00eCIeunBaeT OpraHu3M BCEeMH HE0OXOu-
MBIMU JIs1 TIOJICPKAHUSI 3I0POBbsS BEIIECTBAMU — OENKaMU, JKUPaMHU, YrIIeBOJaMH, BUTAMU-
HaMH, MaKpO- U MUKPO3JIEMEHTaMU U IPYTUMU OUOJIOIrMYECKU BaXKHLIMU KOMIIOHEHTaMHU.

YenoBeueckuii OpraHU3M MOTy4YaeT MOYTH Bce HEOOXO0IUMBIe BEIIECTBA UMEHHO Yepes
nuity ¥ Boay. CoctaB IpOAYKTOB MUTAHUS U UX CBOMCTBA HENIOCPEJICTBEHHO BIUSIOT Ha 3/10-
poBbe, GU3UYECKOE PA3BUTHUE, TPYAOCIOCOOHOCTH, YMOIIMOHANIBHOE COCTOSIHUE U B 1I€TIOM Ha
Ka4yeCTBO U MPOJAOKUTEIBHOCTD KU3HH.

C nuTaHueM CBSI3aHbI BCE )KM3HEHHO BaYKHBIE (PYHKIMH opranuzmMa. OHO — MCTOYHHK
pa3BUTHS TKaHEH M KIETOK, UX MOCTOSHHOTO OOHOBJIEHHMS, HACHIIICHHS YeJIOBeKa SHEPTHEH.
HempaBmibHoe nuTtaHue — Kak M30BITOYHOE, TaK W HEJOCTaTOYHOE — CIOCOOHO HaHECTH
CYLIECTBEHHBIN BpeJl 3J0POBBIO YEJIOBEKA B JTFOOOM BO3pacTe.

[IpaBunpHOE NMUTaHUE 3aKIFOYACTCS HE B KOHTPOJIE KAJIOPUM U KECTKUX JUETaX, a B
o0ecrieyeHnr OpraHu3Ma IOJHOIEHHBIM PAallMOHOM, B KOTODBIM BXOJSAT BCE HEOOXOIUMBIC
JUISL HETO TPOAYKTHI: MSICO, 3JIaKH, OBOIIH, (PpyKTHI. [ TaBHBIE MPUHIUIIBI 3I0POBOTO MUTAHUS
— cOaNaHCUPOBAHHOCTb M YMEPEHHOCTh B efe. [loMHMTE, YTO HEloecTh BCerja Jiydlie, YeM
nepeecTb!

CucreMa MpaBUIIBHOTO MUTAHUS — 3TO 0a3za, HA OCHOBE KOTOPOI JIETKO CTPOUTCS 00-
niee 3J0pOBOE COCTOSIHUE OpraHn3Ma, OTJIMYHOE HACTPOCHHUE U BHEIIHSS IPUBJIEKATEIbHOCTD,
3aMEHUTH KOTOPYIO HE B COCTOSIHMM HUKaKas KocMeTHKa. TpyaHO HallTH Apyroit ¢akTop, Ko-
TOPBIH ObI OKa3bIBAJl TAKOE CEPHE3HOE BO3/IECHCTBUE HA OPTaHU3M YEJIOBEKA.

[TonGop pammoHa — ofHA W3 TJIABHBIX 33/1a4 B MPaBWJIHBHOM MUTAaHUH, HO HE MEHEe
BAYKHBIM SIBJISICTCA U €KEHEBHOE CIIEIOBaHNE eMy. Eciii NpuaepKUBaThCsl OCHOBHBIX ITPABUI
3I0pPOBOTO MUTAHMUSA HE OT Ciyd4as K CIydyaro, a IMOCTOSHHO, TO He MpUIeTcs 3a00TUTHCS O
JMIIHEM Bece, CHIDKEHUHM MMMYHHTETa, pobiieMax ¢ BOJIOCAMU, KOXKEH U 3/J0pOBbEM B Iie-
JIOM.

YenoBeueckuil OpraHu3M — OYEHb CII0KHAsl CUCTEMA, JUIsl HOPMAJIbHOTO (QYHKIIMOHHU-
poBaHUs eMy TpeOyeTcs MOJHOPALMOHHAS MUIIA. 3A0POBOE MUTAHUE 3HAUYUTEIHHO COKpalla-
€T PUCK BO3HUKHOBEHHUS MHOTUX 3a0ojeBaHuil. Takxke HEIOCTATOK IOJIE3HBIX BEIIECTB, CO-
JEPIKAIIUXCS BO MHOTUX MPOAYKTaX MUTAHUS, MOXKET BbI3BAaTh CepPhe3HbIE MPOOIEMBI CO 3/10-
POBBEM.

Hayunblif pykoBoguTenb — KaH/I. TEXH. HayK, AoLeHT bopTta A.B.
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