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Annomauus Abstract
B cmamve noxasano, 4mo npumererue snekmpomazHumnoti 06-  The paper demonstrates that the use of the electromagnetic treat-

pabomxu, O0CHOBAHHOU HA B030eliCMEUU INEKMPOMAZHUMHOZ0  1ont based on an impact of the electromagnetic field (EMF) of
nona camoeeHepupyioueeo paspsaoa (CI-paspsoa), nosviuaem

anmuoxucnumenviyto akmustocmo (AOA) MACHbIX KYCKOBbIX
nony$abpuxamos, U3eomoseneHHvIX U3 20850UHbL U c8UHUHbL. O0-
Ppabomxy MACHbIX NOTYHABPUKAMO8 OCYUeCMBTIANIU HA IKCHEPU-

the self-generating (SG) discharge increases the antioxidant ac-
tivity (AOA) of beef and pork semi-prepared products in pieces.
The semi-prepared products were treated using the experimental

MeHMATLHOIl YCMaHOo8Ke, COCOsIueil U3 naasmenHozo anexkmpo-  equipment that consisted of the plasma electromagnetic generator
Maznummnozo zenepamopa na ocrose CI-paspsada, ons nonyuenus  based on the self-generating (SG) discharge for generating strong
MOUWHDIX 3MIEKMPOMAZHUMHBIX Konebanuil. B onvimuvix 0bpas-  electromagnetic oscillations. It was found that in the experimental
Uax, no0BEPZHYMbLX INEKMPOMAZHUMHOLL 06pabdomie, ycmanos-  samples subjected to the electromagnetic treatment, an amount of

JIEHO NOBblUeHUe NOUMU 6 2 PA3A Be/IUYUHDL B0CCHIAHOBIIEHHO20
2Ty MAMUOHA, ONPeOeTITIOU420 OKUCTUMENLHO-80CCIAHOBUMETL-
Hble XAPAKMEPUCUKY BHYMPUKTIEINOYHOTL CPedbl, U 2Tymamu-
OHNEPOKCUOa, 3AUUUAIOULE20 OP2AHUSM O OKUCTUIMENbHO20
NOBPENOEHUST, UMO CEUIEMENLCBYEM 0 HUBETUPOBAHUY U30bI-
MOuH020 06pa308aHus c8060HbLX paduKanos, 6 uacmmocmu, 3a  Jree radicals was leveled, in particular, due to the regeneration
cuem pezeHepaUUU MHOZUX UUMO30NbHDIX HU3KomMoneKynspuox  of many cytosolic low weight molecular antioxidants. Moreover,
anmuoxcuoanmos. Taxxe ycmaroenero 6onee Huskoe, 6 cpas-  lower level of malon dialdehyde, which characterizes lipid peroxi-
HEHULL C KOHMPONIbHbIM 00PA3ILOM, 3HAUEHUE YPOBHA MATIOHOB020  dation, was detected in the treated semi-prepared products from
Ouanvoezuda, Xapaxmepusyousezo nepexuctoe oKUcieHue nunlzj- beef and pork (by 10% and 2.5%, respectively,) compared to the
006, On 0GpaGomativix nonyGabpuxanmos us 206a0utivi Ha 10 %, control. The results of the study showed that an impact of the SG

u3 céuHuHbl HA 2,5% coomeemcmeenHo. Pesynvmamut uccnedo- , , _ o )
. . discharge contributed to a decrease in the microbial growth rate in
éanuil nokasanu, umo osoeiicmeue CI-paspsoa cnocobcmeyem

CHUNMCEHUIO CKOPOCMU pOCma MUKPOOP2aAHU3MO8 8 OXTLANCOEHHBLX

reduced glutathione, which determines the redox characteristics of
the intracellular environment, and glutathione peroxidase, which
protects an organism against oxidative damage, increased almost
two-fold. These results suggest that the excessive development of

the chilled semi-prepared products during storage. For example,

nonygabpuxamax 6 npovecce xpanenus, max, Ha 6 cymxu xpa-  On the 6™ day, the number of mesophilic aerobic and facultative
Henus noxasamens KMADAHM we npesviuan vopmupyemwiti,  anaerobic microorganisms (QMAFAnM)did not exceed the estab-
4o Koppenupyem c pesynvmamamu opeanonenmuqeckux uccne-  lished indicator, which correlated with the results of the organolep-

dosanuil. Boiieneno, umo snexmpomaznumuas obpabomka He  tic investigations. It was found that the electromagnetic treatment
0KA3bIBACIN CYUAECTNBEHHO20 BIUSTHUS HA NEPEBAPUMOCID i Vitro

nonygabpuxamos, mo ecmv He NPUBOOUM K CHUNEHUIO UX OUO-
n0eudeckoti yeHHocmu. IIposederHvie UcCe008aAHUS NO3BONITIOM
npeononoxumy, umo ucnonvsosanue CI-paspsoa yenecoo6pasHo

did not have a significant effect on the in vitro digestibility of the
semi-prepared products; that is, it did not lead to deterioration of
their biological value. The performed research allows us to suggest

071 y8enuueHUs CPOKA 200HOCHU MACHBIX KYCKOBbIX Noydabpu- that the use of the SG discharge is expedient for increasing shelf life
Kamoe u paspabomxu Hoeoii IKonozutecku uucmoti mextonoeuu  of meat semi-prepared products in pieces and developing a new
XPAHeHUst MACHOL NPOOYKUUU. ecologically pure technology for meat product storage..
Beenenne Introduction
Yeunusa poccuiickux 1 3apyOexxHbIX MCCIefoBaTenei In recent years, the efforts of Russian and foreign re-
B IMINEBON M HepepabarbiBaoleil mpombliiieHHOCT  searchers in the field of food and processing industries have
B IIOC/IEHIIe TOABI HallpaB/IeHbl HA MCIONb30BaHMe HO-  been directed at using new and non-traditional methods of
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BBIX ¥ HETPAJUIMOHHBIX CIOCOOOB 00paboTKM Msica,
YTO I03BOJISIET YBEIMYUTD CPOKYU XPAHEHVSI IIPORYKIINN,
YIY4LIATh CAHUTAPHO-TUTEHYeCKIe YCIOBYS Ha ITHIIe-
BBIX MTPOM3BOJCTBAX M UCKIIOYUTh aHTPOIIOTEHHOE BO3-
JIefiCTBYE Ha OKPY)KAIOLIYIO CPefy.

OnHuMM W3 aKTYyaJbHBIX HAIPaBICHWUIl YBeIMYeHMUs
XPaHUMOCIIOCOOHOCTY MSICHOTO ChIPbSI HA MPOTSDKEHNN
BCell TEXHO/IOTMYECKOI [IeTI0YKI SIB/ISIETCS M3YUeHNe BO3-
MOYXHOCTH TIOBBIIIEHNsI €r0 MUKPOOVMOMIOrNIecKoi 6es-
OIACHOCTY U OKUCIIUTENBHON CTAOUIBHOCTI.

I[Tpotecchl OKUCIUTENBHOTO CTPECca, MPOUCKXO/ALINE
B MSICHOM CBIPbe, HAIIPSIMYIO CBSI3aHbI C B3aVMOJ[EVICTBH -
€M >KIPOB C KICTTOPOIOM BO3[IyXa, YTO IIPUBOAUT K YXYA-
IIEHNIO [[BETOBBIX XaPAKTEPUCTHUK B IPOL[ECCE XPAHEHISI
3a cyeT 06pa3oBaHUsA KOPUYHEBDBIX MMUTMEHTOB; TIOBBIIIIE-
HIIO IIOTePb «MSICHOTO COKa» (BHYTPUK/IETOYHON KIIKO-
ctn); GopMIPOBAHNIO HETPUATHOTO 3araxa ¥ CHIDKEHNIO
OPTaHO/MENTUYECKNX XAPAKTEPUCTUK IPU TEPMUIECKOIT
obpaborke [1, 2, 3].

OxucreHye TUITNOB HAYNHAETCS, B IEPBYIO OYepefb,
B CYOKJIETOUHBIX MeMOpaHax BO (paKLuy BBICOKOHEHa-
coieHHbIX hocdonunugoB. CTOMKOCTD KUPOB K OKIC-
JIEHUIO OTIPEIeNIeTCsI, IPEXe BCETO, UX KMPHOKMCIOT-
HBIM COCTaBOM [3,4]. VI3BeCcTHO, 4TO YyBCTBUTE/NIBHOCTD
K TIEPEKVMCHOMY OKJC/IEHMIO 3aBUCUT KaK OT CTelleHI He-
HACBILEHHOCTH JIMINAOB B CYOKIETOYHBIX MeMOpaHax
U OPUCYTCTBMEM >Kelie3a B Pa3IUMYHBIX COENUHEHUSX,
TaK U OT MOP(}OMIOrnIecKnx 0CoOEeHHOCTeN CTPOEHNs
MBIIII. YCTAHOB/IEHO, YTO OKUC/IUTEIbHBIE «KPACHBIE»
MBIIIIBI XapaKTepU3yITCsi Gojee BBICOKMM COfepiKa-
HueM ¢oconunumoB 1, COOTBETCTBEHHO, MOTMHEHa-
coieHHbIX SKMpHbIX Kucnot (ITHXKK) B cpaBHeHMn
C T/IMKONIUTUYECKUMU «Oe/IbIMU», TIPU ITOM Pa3BUTHUE
HePEeKICHOTO OKMCIEHNUS TPAJUIIIOHHO PaCIIpefiensieTcs
110 BUJaM Msca B CJIEAYIOL[eM MOpsifKe: pbiba > MHfeil-
Ka > KypMHOe MsICO > CBUHVHA > TOBSIJUHA > MOJIOAas
6apannna [1].

PasBuTue MpOIECCOB OKMC/IEHNS JIUINUOB MSCHOTO
CBIPbsI YCTIOBHO PasfesiloT Ha TPU KpuTudeckue aspl:
nepBast ¢asa 3aKkmodaeTcss B 00pa3oBaHNM XMMUYECKN
AKTUBHBIX COEIMHEHMIT KMCIOPOMIA, PAa3BUTUY TI€PEKIIC-
HOTO OKMC/IEHVSI JIUTIU/OB, CONPSDKEHHOE C aHTMOKMC-
MUTENbHBIMA 3AIMUTHBIMY MEXaHU3MaMM MBILIIEYHOI
TKaHW; BTOpas (asa — OKMCIUTENbHBIX M3MEHEHU
HACTyIaeT HEMOCPEACTBEHHO IOC/Ie Y0Os >KMBOTHOTO;
TpeTbs da3a — B XOfie TPAHCIIOPTUPOBKY, IepepaboT-
KIf, XpaHEHMS M TEXHOIOTMYECKO 00paboTKM MSICHOTO
chIpbs [1, 5].

[IpeanochUIKaMy pasBUTUsL OKUCTUTEBHOM JecTabu-
NM3aLMU MsiCa Ha BTOPOIl CTafMM SIBJISIETCS CTPECCOBOE
BO3JIEICTBIE Ha >KMBOTHBIX Iieper yboeMm. Broxmmmuye-
CKVe M3MeHEeHMs, IPOMUCXOAsIe B XOme MeTabonmsma
nocre y6osi 1 aBTOMUTHYECKe I3MEHEHMSI B MSICE, TIPO-
VCXOJSILIe BCIEACTBME IpeKpalleHyss HOCTYIIEHNs
KIC/IOPOJIA B TKAHM U OKVIC/IEHVSI IJIMKOTeHa 10 MOJIOYHOII
KICTIOTBI, IIOCTETIeHHO CHIDKAIIelt 3HaYeHre pH B MbIri-
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meat processing that make it possible to increase product
shelf life, improve sanitary and hygienic conditions in food
enterprises and exclude the anthropogenic effect on the
environment.

One of the topical directions of increasing storability of
meat raw material throughout the technological chain is
the study of the possibility to improve its microbiological
safety and oxidative stability.

The processes of the oxidative stress occurring in meat
raw material are directly connected with interaction of fats
with air oxygen, which leads todegradation of color charac-
teristics during storage due to the formation of brown pig-
ments and unpleasant odor, an increase in losses of “meat
juice” (intracellular fluid) and deterioration of the organo-
leptic characteristics upon thermal treatment [1, 2, 3].

Lipid oxidation begins, first of all, in the subcellular
membranes in the fraction of highly unsaturated phos-
pholipids. Fat oxidation stability is determined, largely,
by their fatty acid composition [3,4]. It is known that
susceptibility to peroxide oxidation depends on the de-
gree of lipid unsaturation in the subcellular membranes,
the presence of iron in different compounds, and on the
morphological peculiarities of the muscle structure. It
was established that oxidative “red” muscles are charac-
terized by higher content of phospholipids and, respec-
tively, polyunsaturated fatty acids (PUFA) compared to
glycolytic “white” muscles; with that, the development of
peroxidation is traditionally distributed by meat kinds
according to the following order: fish > turkey > chicken
> pork > beef > lamb [1].

The development of the lipid oxidation processes in
meat raw material is conditionally divided into three criti-
cal phases: the first phase consists in the formation of the
reactive oxygen species, development of lipid peroxidation
associated with the antioxidant defense mechanisms of the
muscle tissue; the second phase of the oxidative changes
occurs immediately after animal slaughter; the third phase
takes place during transportation, handling, storage and
technological processing of meat raw material [1, 5].

A precondition for the development of the oxidative
destabilization of meat at the second stage is an effect of
stress on an animal before slaughter. The biochemical
changes during post-mortem metabolism as well as auto-
lytic changes in meat due totermination of oxygen supply
into tissues and glycogen oxidation to lactic acid, which

gradually reduces a pH value in muscles, create the condi-
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I1aX, CO3/IAI0T YC/IOBUS, IPY KOTOPBIX IPOL[eCC IePeKC-
HOTO OKMCJIEHVS TIMINUJI0B BO (paKLMy BbICOKOHEHACHI-
ImeHHbIX (pocommnuioB B CyOKIETOYHBIX MeMOpaHax
He KOHTponupyercs. [Ipu aTom 6anaHc IPOOKCUAHTHO-
AQHTMOKCUJIAHTHBIX (PaKTOPOB CMEIAeTCs, CIOCOOCTBYs
npoueccy okucnerus. OTMe4eHo, YTO CKOPOCTb IePEKIC-
HOTO OKMCJIEHNMSI B MBIIII[AX KOPPEIUPYET CO CKOPOCTHIO
cHmKeHns pH, cKopocThio oxmaXxeHns Tyum u ¢pusmnde-
CKMMU MeTofiaMy 06paboTKM Msca — 3/MEKTPOCTUMYILA-
1yeit, 00pabOTKOIT IO BBICOKMM JJaB/IeHMEM, Y/IbTPa3BY-
KOM 1 T.1. 6, 7].

TpeTbst cTafysi OKMCIEHNUS NUINTOB, IIPOUCXOAIIAs
B IIpoljecce TPAHCIOPTUPOBKM, 0OpabOTKY, XpaHeHus,
IPUTOTOBJICHN U IOC/IEAYIOIET0 XOJIOAMIBHOIO Xpa-
HEHNUsl MSCHBIX NPOAYKTOB, CBsI3aHA C paspylIeHNeM
LIe/TOCTHOCTY K/IETOYHBIX MeMOpaH B IIpoliecce MeXaHu-
YeCKUX BO3JeiicTBMIT (0OBaIKM, M3Me/TbUeHNS PeCTPyK-
TypU3alUy WIM IIPUTOTOBJIEHN:). [laHHBIE IPOIECCHI
COIPsDKEHBI C BBICBOOOXK/IEHIIEM >Kejle3a 113 BBICOKOMO-
JIEKY/IIPHBIX CyOCTpaToB (reMorno6uHa, MMOIIOoOMHa,
¢depputnHa, reMocuziepuHa) 1 06pa3oBaHMeM XeTaTHBIX
KOMIIIEKCOB C HU3KOMOJIEKY/ISIPHBIMM COEeIVIHEHUAMMU
(aMuHOKMCIOTaMM, HYKIeoTupaamMm u QochaTumamn).
Takum 06pasoM, poCT OKUCUTENBHOI 1€l BO MHOTOM
3aBucut ot KoHueHTpauuu I[THXKK B Msace u npookcu-
JIaHTOB, 006pa3yoIXCA B IIpoLecce yOOos, TeXHOIOTnYe-
CKOJI 00pabOTKM M XpaHEeHUs MACHOTO Chipba [8, 9, 10,
11, 12, 13].

AHTHOKCHaHTHBIE (QepMEHTHI (CYHepOKCUUCMYTa-
3a (COJl), katam3upyrolias IpeBpalieHne CyIepoKCI-
pagukana (OH-) ¢ ob6pasoBaHMeM IEPEKNCH BOJOPOJA;
rnytarnonnepokcupasa (I'TI) u xaramasza (KAT), nmpes-
pamaromiye 06pa3oBaBIIYIOC NIEPeKICh BOTOPOAA U -
[pOIIepeKVCH JIUIINALOB B BOAY ¥ SKMPHBIE CIVPTBI COOT-
BETCTBEHHO, UTPAIOT BOXKHYIO POJIb B 3aIlUTe KJIETOK OT
OKJC/TUTENBbHON IeCTPYKIINN.

OnHuM 13 Crioco60B yBeTUYeHUs] CPOKOB TORXHOCTH
NUIIEBBIX NPOJYKTOB SIB/IAETCS 9NIEKTPOMArHUTHAs 00-
paboTka, ieficTBIEe KOTOPOIT Ha 6110/10TM4ecKyie 06 beKThI
O4YeHb MHOTOOOPA3HO 1 3aBUCUT OT COCTOSIHMS 00bEKTa,
aBTONIUTUYECKUX M3MEHEHNI, HalpaB/IeHHOCTU MeTa-
6onM3Ma B OIPeie/IeHHBII MOMEHT (DM3MOIOTNIECKOro
PasBUTHA M COBOKYIHOCTU JPYIMX IO3UTUBHBIX M He-
raTuBHBIX (paKTOPOB. VI3BECTHO, YTO BO3[EVICTBIE ITIEK-
TPOMAarHUTHOTO IIOJIsI OKa3bIBaeT BJIMSIHME HA CHIDKEHIE
HeXXe/TaTe/IbHOI MUKPOQIIOPHI, @ TAK)XXe MOXKET 3aMef/IATh
MPOLECCH TUIMUIHOTO OKMCTEHUS PAa3INYHBIX HUIEBbIX
IPOAYKTOB PACTUTENIBLHOTO ¥ XXMBOTHOTO IIPOMCXOX/Je-
Hus [13, 14, 15, 16, 17, 18].

B 37011 CBA3K 1eIbI0 PAbOTHI OBIIO M3y4YeHNe BIVIAHUE
anekTpoMarHuTHOro nosus (9MII) nasMeHHOro BBICOKO-
JaCTOTHOTO IeHepaTopa Ha OCHOBE CaMOT€HEePUPYIOIIEro
(CT') paspsija Ha aKTUBHOCTb aHTUOKCHUAAHTHBIX epMeH-
TOB MSICHBIX KYCKOBBIX II0/Ty(abpUKaTOB U Ha MUKPOOMO-
JIOTMYECKYI0 6€30I1acHOCTD OX/TaXKICHHBIX MOMydabpuka-
TOB B IIPOLlecCe XpaHeHN.
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tions, under which the process of lipid peroxidation in the
fraction of highly unsaturated phospholipids in the subcel-
lular membranes is not controlled. With that, the balance
of pro-oxidant-antioxidant factors is shifted favoring the
oxidation process. It was noted that the peroxidation rate
in muscles is correlated with the rate of pH decline and
carcass chilling, as well as with physical methods of meat
processing (electrical stimulation, high pressure process-
ing, ultra sound and so on) [6, 7].

The third stage of lipid oxidation, which takes place
during transportation, processing, storage, cooking and
the following cold storage of meat products, is connected
with disruption of cellular membrane integrity during me-
chanical manipulations (boning, grinding, restructuring or
cooking). These processes are associated with the release of
iron from the high molecular weight substrates (hemoglo-
bin, myoglobin, ferritin, hemosiderin) and formation of
chelate complexes with low molecular weight compounds
(amino acids, nucleotides and phosphatides). Therefore, a
growth of the oxidative chain to a large extend depends on
the PUFA concentration in meat, and pro-oxidants formed
during slaughter, technological processing and storage of
meat raw material [8, 9, 10, 11, 12, 13].

The antioxidant enzymes (superoxide dismutase (SOD),
whichcatalyzes the transformation of the superoxideradi-
calwith formation ofhydrogen peroxide (H,O,); glutathi-
one peroxidase (GPx) and catalase (CAT), which convert
formed hydrogen peroxide and lipid hydroperoxides into
water and fatty alcohols, respectively,) play an important
role in cell defense against oxidative destruction.

One of the ways to increase food shelf life is the elec-
tromagnetic treatment, which impact on biological objects
is multiple and depends on a subject condition, autolytic
changes, metabolism direction at a particular moment
of the physiological development and a complex of other
positive and negative factors. It is known that an exposure
to the electromagnetic field (EMF) has an effect on reduc-
tion of undesirable microflora, and can also delay the lipid
oxidation processes in different food products of plant and
animal origin [13, 14, 15, 16, 17, 18].

In this connection, the aim of this work was to study
an effect of the electromagnetic field of the plasma high-
frequency generator based on the self-generating (SG) dis-
charge on the activity of the antioxidant enzymes of meat
semi-prepared products in pieces and microbiological

safety of chilled semi-prepared products during storage.
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Marepuanibl 1 METOSbI

O6paboTKy MACHBIX HOMY(pabpUKATOB OCYILIECTBIIA-
M Ha 9KCHEPVMEHTAIbHOM YCTAHOBKe, COCTOSIIeNl U3
IJIAa3MEHHOTO 9/IeKTPOMAarHUTHOTO IeHepaTopa Ha OCHO-
Be camoreHepupymomero (CI) paspama mna momydeHus
MOII[HBIX 9/IEKTPOMAarHUTHBIX KomebGauuit [18, 19, 20].
YcraHOBKa COCTOMT M3 O/0Ka IUTaHMA OT CeTU Iepe-
MEHHOTO TOKa HampsibkeHueM 220 B, 610Ka KOMMYTaIluu,
B KOTOPOM YCTaHaB/IMBAIOTCSA IIapaMeTphbl TeHeparopa,
3aJIalOIIero JVMITYIbCHOE IMTaHUe BBICOKOBOILTHOTO
6noka. Konebanus gopMmupyrorcs B reHepatope, UCION-
HUTEIbHBIM YCTPOICTBOM KOTOPOTO SBJ/IACTCS pa3psiHas
namma. B kagecTBe 00BEKTOB MCCIETOBAHNMIT MCIIONB30Ba-
mm 06pasipl MOMypabpUKaTOB U3 TOBAVHDI Y CBYHUHBI
B OXJIX/IeHHOM Bujie. [OBAVIHY, CBUHMHY Hapesaan Ha
Kycky maccon 30-40 1, yKnaibIBaay B JIOTKY VIV ITAKETHI
U3 IVIEHOYHBIX MaTepHaIoB ¥ OMEIa/IN B LIeHTPAIbHYIO
0071acTb KaMepbl MeX/y OOK/IafKaMy CIeIVaIbHO U3TO-
TOBJIEHHOTO KOHJIEHCATOPa C PETyIMPYeMbIM 3a30POM,
KoTopbIli nogkmouaeTca K CI-reneparopy. CreneHb ameK-
TPOMArHUTHOTO BO3/IeJICTBIA PEryMpOBaach IyTeM 13-
MEHEHVSI BPEMEHY SKCIO3UINM, JUINTEeTbHOCTb KOTOPBIX
cocraysina ot 5 go 300 c. Hanpsokenue (U) Ha BbIxOfEe
resepaTopa Bapbuposaaoch ot 1200 1o 1800 BOBT.

ITocne 06pabOTKM ONBITHBIE ¥ KOHTPOJIbHBIE 00PA3IIbI
(He moziBeprHyThle 00paboTKe) 3aKIafbIBaIM HAa XpaHe-
Hue npu Temneparype 0-4°C 1 OTHOCUTENTbHOI BIaXKHO-
ctu Bo3nyxa — 70 %. ExxegHEBHO OCYLIeCTBIIANIN KOHTP-
OJIb 32 I3MEHEHJeM BHEIITHeTO BJJa 00pa3LoB.

B npomecce paboThI TPOBOAWMINCH MCCTIEOBAHNA CTIe-
IYIOLIMX Ka4eCTBEHHBIX ITOKa3aTeseit:
— AHTHMOKUCIUTE/IbHASA aKTUBHOCTb Y MaJIOHOBBIV M-
a/IbJieTny] Ha II0yaBTOMaTU4eCKOM OMOXMMMUYIECKOM
a"ammsarope Biochem SA npu 600 HMm.
cofiep>kaHye BOCCTAHOBJIEHHOTO ITTyTaTMOHA C IIOMO-
IIBI0 CIIEKTPO(POTOMETPUYECKOTO METOJA C PeaKTH-
BOM OJI/IMaHa;
aKTMBHOCTDb KaTajlasbl — CIEKTPO(POTOMETPUYECKIM
METOfIOM, OCHOBaHHBIM Ha OIpEe/NeHNN CKOPOCTH
PasIoXKeHNs IepeKICY BOOPOZia KaTama3ol NCCIeny-
emoro obpasua ¢ oO6pasoBaHMeM BOJBI U KUCTOPOJa;
aKTMBHOCTb CYIEPOKCUIAVICMYTa3bl METOJIOM,
OCHOBAHHBIM Ha OIPEe/IeHNN CTEIeHN TOPMOXKeHMUsA
CYNEPOKCUAAMCMYTa30/1 BOCCTAHOB/IEHMs OecIjBeT-
HBIX TeTPA30/IMEeBbIX COTIEN CYINepOKCUIHBIMI AHVOH-
pajMKanaMm, IpyM KOTOPOM HPOMCXOAUT MX IpeBpa-
LIeHNe B OKpallleHHble coenuHenns (hopmasaHsl);
aKTUBHOCTb IJIyTaTMOHIIEPOKCHA3bI MEeTOJIOM,
OCHOBAHHBIM Ha OIpeJieJIeHNY BeTNYIMHBI yOBIIN BOC-
CTAQHOBJIEHHOTO IVIyTaTHOHA B Cpefie MHKyOauuu mnpu
BOCCTAQHOBJICHUN TUJPOINEpPeKICeil ITyTaTUOHIIEPOK-
CUa30IL;
YKMPHOKMCIIOTHBI COCTAB MNINA0B 1o MeToxy Pomya.
Omnpepenenne cocTaBa XXUPHBIX KIC/IOT MIPOBOANMIOCH
Ha razoBoM xpomarorpade HP 6890 ¢pupmbr «Hewlett
Packard»;

42

Materials and methods

Meat was processed using the experimental equipment
that consisted of the plasma electromagnetic generator
based on the self-generating (SG) discharge for generating
strong electromagnetic oscillations [18, 19, 20].

The equipment includes the power supply unit con-
nected to an alternating current network with a voltage of
220 V, a commutation unit, which is used to set the pa-
rameters of a generator that provides pulsed supply to the
high voltage unit. The oscillations are formed in the unit,
to which a discharge lamp is attached as an executive de-
vice. The samples of chilled pork and beef semi-prepared
products were the subjects of the research. Beef and pork
were cut into pieces (30-40 g) and placed into trays or
bags from film materials and put into the central area of a
chamber between pads of a specially designed condenser
with the regulated clearance, which was connected to a SG
generator.A degree of an electromagnetic impact was regu-
lated by changes in exposure time with duration of 5 to
300 s. Generator output voltage (U) was varied from 1200
to 1800 Volt.

After processing, the experimental and control (un-
treated) samples were stored at a temperature of 0-4°C and
relative air humidity of 70 %. Changes in appearance of the
samples were monitored daily.

Duringthe experiment, the following quality indicators
were detected:

antioxidant activity and malondialdehydeon a semi-
automatic biochemistry analyzer Biochem SA at 600 nm;
— content of reduced glutathione using the spectrophoto-
metric method with Ellman’s reagent;
catalase activity by the spectrophotometric method
based on the detection of the rate of hydrogen peroxide
breakdown with catalase of a test-sample with forma-
tion of water and oxygen;
superoxide dismutase (SOD) activity by the method
based on the detection of the degree of inhibition by
superoxide dismutase of colorless tetrazolium salt re-
duction by superoxide anion radicals, wherein they
transform into colored substances (formazans).
activity of glutathione peroxidase (GPx) by the method
based on the detection of the level of a decrease in re-
duced glutathione in the incubation medium upon the
reduction of hydroperoxides by glutathione peroxidase;
fatty acid composition of lipids by the Folch method.
The fatty acid composition was detected on the gas
chromatograph HP 6890 (Hewlett Packard);
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— nepexucnoe uucno (IT4Y) mo mertopnke, OCHOBaHHON
Ha peaKy B3aMMOJEMCTBUA U HEMTPAIN3ALN IIPO-
AYKTOB OKMCIEeHUA (TMApoIepeKuceil u mepeKuceii),
HaXOJAMIMXCA B XXMBOTHBIX JKMPAX M PAacTUTETbHBIX
Mac/aX, CO CMeCbI0 JOJVCTOrO Kanus B pacTBOpe
YKCYCHOJ KUCTIOTBI M XI0podopMa MM M300KTaHA
C HaTbHENIINM OIpefie/ieH/eM KOMMYeCTBa BbIfleNIeH-
HOTO 710fja paCTBOPOM THOCY/Ibdara HaTpUsA METOOM
TUTpoMeTpuy; KnucnorHoe uncno (KY) mo merony, xo-
TOPBIl OCHOBAH Ha TUTPOBAHUY CBOOOIHBIX XKVMPHBIX
KICTIOT B 3(QUPHO-CIMPTOBOM PacTBOpe >KMpa BOJ-
HBIM PacTBOPOM IL€I0YN;

MuKpobuonorndeckue mokasaremn (KMADAuM-
KOIMYeCTBO Me30(QWIbHBIX a9pOOHBIX 1 (aKyIbTa-
TUBHO-aHAa9POOHBIX MUKPOOPIaHM3MOB) METOLOM,
OCHOBAaHHBIM Ha BbICEBE OIIPEIE/TeHHOIO KOMMYeCcTBa
IpOAyKTa B arapM3oBaHHYI0 Ky/IbTYPalbHYIO CpPefy,
a9pOOHOM KY/IbTVBMPOBAHNN IIOCEBOB IIPM TeMIIe-
parype (30£1) °C B Teuennue (72+3) 4, mogcyeTe BCex
BBIPOCIINX BUIVIMBIX KOJIOHMII 11 OTIpefe/leHNN KO-
4ecTBa Me30(VIbHBIX a9pOOHBIX 1 (aKyIbTaTUBHO-
aHa3POOHDBIX MMKPOOPTaHM3MOB B 1 T TPOAYKTa;
OpraHOJeNTNYeCKIe MTOKa3aTea MeTONOM, OCHOBAH-
HBIM Ha OIpeJie/IeHNN BHEITHEro BMJA, 1IBeTa, BKyca,
3amaxa (apomara) ¥ KOHCUCTEHI[UN IOCPefiICTBOM Op-
TaHOB YYBCTB;

HepeBapuMocCTb 0enKOB «in Vitro» ¢ MCIONTb30BaHN-
eM IIeTICMHA I ITaHKpeaTnHa 1o MeToxy IlokpoBckoro
n EpranoBa. IIpopgyKTbl rupponmsa onpefesany Io
Jloypu u BbIpakanu B MI' THpO3MHaA Ha T Genka. Cre-
IeHb IepeBapyBaeMOCTY BbIPAXKAIM KaK OTHOIIEHMe
KOJIMYeCTBA IPOAYKTOB TUIPO/IN3a B pacTBOpPe MOC/Ie
melicTBUA (PePMEHTOB, BBIPAXEHHOE B MI TUPO3JHA
K 00lleMy KO/INMYeCTBY THMPO3MHA, COflep>Kallerocs
B HaBeckKe obpasia.

Matemaruyeckyro 06pabOTKy pesy/nbTaTOB MCCIETO-
BaHUIA, BHITTOJIHEHHDIX C 3-X KPaTHOM IIOBTOPHOCTDIO, OCY-
I[eCTBIIAMN OOLIETTPUHATHIM ITapaMeTPUYECKUM METOOM
(t-xkpurepmit CTblofieHTa) C IpPUMEHEHMEM IPOTPaMMBI
Statistica 10.0.

Pe3ynbrarsl nccremoBaHuii 1 NX 06CyKIeHme

AHanus pesynbTaToOB UCCIe0OBaHNI, TPENCTaBIEHHBIX
B Tab1. 1, moKa3bIBaeT, YTO 97EKTPOMArHUTHAS 06paboT-
Ka 1onydabpuKaToB 13 TOBSAAVHBI (IIPOXO/DKUTEIBHOCTD
BO3feiicTBUA 126 ¢, HanpsDKeHMe Ha KOHJIEHCAaTope —
1700 B, Hanps>KeHHOCTD 371eKTPOMArHUTHOTO 1ossa 34000
B/M) 1 n3 cBMHMHBI — (IIPOfIO/DKUTETBHOCTD BO3JENCT-
BuA 120 ¢, HanpsbKeHMe Ha KoHfieHcaTope — 1600 B, Ha-
HPsDKEHHOCTD 97IeKTPOMaruuTHoro mnojst 32000 B/m) cro-
co6ctByer noBbimeHN0 AOA MACHBIX HOMy(aOpuKaToB
(mo 16 %). IIpu sTOM aHanu3 epMEHTHOTO 3BE€HA AHTU-
okcupgantHom cucreMbl (AOC) mmokasan CHU>KeHMeE KaTa-
na3Hoi eMKocTH (1o 20 %) COPSIKEHHOI € TOBBILIEHNEM
aktuBHOCTU COJJ (710 18 %), 4TO MOXKET yKa3bIBaTh Ha TO,
4TO JIMIVJHBIE TIEPOKCUABI 00Pa3yITCA JOCTATOYHO MH-
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— peroxide value (PV) by the method based on the re-
action of interaction and neutralization of oxidation
products (hydroperoxides and peroxides) present in
animal fats and plant oils with the mixture of potassi-
um iodide in the solution of acetic acid and chloroform
or isooctane with the following determination of the
amount of liberated iodine with the sodium thiosulfate
solution by the titration method;

acid value (AV) by the method based on titration of free
fatty acids in ether/ethanol solution of fat with aqueous
solution of alkali;

microbiological indicators (the quantity of mesophil-
ic aerobic and facultative anaerobic microorganisms
(QMAFAnM)) bythe method based on plating of a
specific quantity of a product into an agar culture me-
dium, aerobic incubation of plates at a temperature of
(3041) °C for (72+3) hours, counting of all grown vis-
ible colonies and detection of the quantity of mesophil-
ic aerobic and facultative anaerobic microorganisms
(QMAFAnM) in 1g of a product;

organoleptic indicators by the method based on assess-
ment of appearance, color, taste, odor (aroma) and con-
sistency by sensory organs;

in vitro protein digestibility using pepsin and pancre-
atin by the method of Pokrovsky and Ertanov. The hy-
drolysis products were detected by the Lowry method
and expressedas mg of tyrosine / g of protein. A degree
of digestibility was expressed as a ratio of the hydrolysis
product quantity in a solution after the enzyme action
expressed as mg of tyrosine to total tyrosine in a speci-
men.

The mathematical processing of the results of the ex-
periments carried out in three replications was performed
by the conventional parametric method (Student t-test)
using the Statistica 10.0 software.

The results of the research and their discussion

An analysis of the research results presented in Table
1 shows that the electromagnetic treatment of the semi-
prepared products from beef (exposure duration126 s, con-
denser voltagel700 Volt, intensity of the electromagnetic
field 34000 V/m) and from pork (exposure duration120
s, condenser voltage 1600 Volt, intensity of the electro-
magnetic field 32000 V/m)contributed to an increase in
the antioxidant activity (AOA) of the meat semi-prepared
products (up to 16 %). With that, an analysis of the enzyme
element of the antioxidant system (AOS) showed a de-
crease in the catalase capacity(up to 20 %) associated with
an increase in SOD activity (up to 18 %), which can point to



THEORY AND PRACTICE OF MEAT PROCESSING N°3 | 2017

Table 1. The effect of the electromagnetic treatment on the activity of the antioxidant defense enzymes and the products of lipid

peroxidation

Taéimua 1. Biusaune SHCKTPOMaFHI/ITHOﬁ[ 06pa60TKI/I Ha aKTUBHOCTH q)epMeHTOB aHTI/IOKCI/[I[aHTHOiI 3a1IMThI M NPOXYKTHI IEPEKNCHOTO

OKMCIICHIA MTUIINI0B

Control

Treated beef semi- Control Treated pork semi-

(beef semi-prepared prepared product| (pork semi-prepared prepared product |

Indicator | Iokasarenn product) | Koutpons Ilonypabpuxar product) | Kourpons Ilomydaépukar
(mony¢adpukar u3 U3 TOBAVHBI (momydadpukar U3 CBMHVIHbI
TOBSIMHBI) 00pa6oTaHHbII 13 CBIHIHDI) 00pa6oTaHHbII
Fatty acids,% | JKupnble Kucnorsi,%
YSFA | YHIKK 3.65+0.03 3.63+£0.03 10.2+1.0 9.840.9
YMUFA | YMHXK 3.8£0.03 3.74+0.03 12.8+£1.0 13.0£1.0
YPUFA | YITHKK 0.3+0.003 0.3+£0.003 3.1+0.003 3.0+£0.003
,: 0, PUFA ratio | Coornomrenme ITHKK o : o, 3:1 3:1 15:1 15:1
Antioxidant activity, AOA, Ki*1/(1000*mI*min) |
AHTHOKMCTIMTENbHAA aKTUBHOCTh, AOA, Kir*m/ 0.473+0.02 0.563+0.02 0.428+0.02 0.512+0.02
(1000*mr*MuH)
Malondialdehyde, MDA, umol/l | Manonossui 0.692:+0.03 0.622+0.003 0.831:0.03 0.811:£0.003
muanbaerna, MIIA MKMonb/n
Catalase activity (CAT) U(molH,0,)/gmeat | 0.232+0.01 0.182:£0.009 0.241+0.01 0.194:£0.009
AxTuBHOCTH Katanaspl, KAT E (Mom)HzOZ)/r Msca
SOD, U/mg | CO/I, Eg/mr 25.9+1.29 30.6+1.53 24.3+1.29 29.8+1.53
Ciztinead e, GRL wmiral| 0.048+0.002 0.089+0.004 0.04820.002 0.089+0.004
BoccraHoBIeHHbII ITyTaTHOH, BI, MMonb/n
Glutathione peroxidase, GPxU/g meat | 1.482+0.07 2.352+0.11 1.564+0.07 2.863+0.11

Inyrarnonnepokcupmasa, I'Tl E/r maca

TEHCUBHO B (OCHOMMIUAHBIX CTPYKTypax OuoMeMOpaH,
py 9TOM (PepMEHTHOI CUCTEMBI Ie3aKTUBALUY CYHEePOK-
cupa — nepokcupa Bogopopa (COJ] — KAT) negocrarou-
HO Ul yTUIM3ALUM PEaKTUBHBIX MOJIEKY/ II€PeKUCHOI
IPUPOJBL.

YBennueHme aHTMOKCHJAHTHOTO IOTEHI[MANa IOy-
($habpruKaToB MOXXHO CBsI3aTh C BBICOKOI aKTUBHOCTHIO
[Ty TaTMOHOBOY aHTMOKCU/JAHTHOJ CUCTeMBI (ITTyTaTHOH,
rryTatnonnepokcnpgasa (I'TI)). Ilopbrmenne BI' n I'TI cBu-
IETe/IbCTBYET O CHVDKEHMM KaK YPOBHA TOKCMYHBIX IIPO-
JYKTOB TEePOKCUJHOTO OKMC/IEHVsI MUIN/OB, TaK U O Ha-
KOIUICH!Y OKVC/IUTENbHBIX NMOBpex/eHuil. IlopblieHne
BeJIMYMHBl BOCCTAHOB/IEHHOTO ITIyTaTMOHA M I/IyTaTH-
OHIlepoKcyyia (TIIOYTH B 2 pasa) CBUAETENbCTBYET O HIU-
BE/IMPOBAaHMM M30BITOYHOTO 00Opa3oBaHNUA CBOOOHBIX
PaaMKaIoB, B YaCTHOCTH, 3a CYET pereHepanymy MHOTUX
IIVITO30/IbHBIX HU3KOMOJIEKY/IAPHBIX aHTYOKCU/IAaHTOB.

Taxke ycTaHOBIEHO Ooree HU3KOe, B CpPaBHEHUM
C KOHTPOJIbHBIM 00pasIioM, 3HaueHMe YPOBHS MaJjo-
HOBOTO JIMa/IbJIETH/]A, XapaKTePU3YIOIIero IepeKICHoe
OKIIC/IeHNe TNINJIOB, /It 06paboTaHHBIX Monydabpuka-
TOB U3 roBAAMHBI Ha 10 %, 13 CBMHMHBI Ha 2,5 % COOTBET-
CTBEHHO.

TakuMm 06pa3oM, BBIABIEHO, YTO 3TE€KTPOMAarHUTHOE
BO3JIeIICTBIE Ha MACHBIE TTOTy()abpMKaThl MO3BOACT CO-
XPaHUTb OalaHC MEX/Y MPO- U aHTMOKCUJAHTBHIMU CHC-
TeMaMIL.

Tlaree oljeHMBaMN BIMsHNE STeKTPOMarHUTHO 06pa-
OO0TKM Ha COCTOSIHME >KUPOBOI HpaKiyy, MUKpoOMoIo-
rMYecKyie ¥ OpraHoIeNTIYecKye IToKasaTeny nomnydabpu-
KaTOB II0C/Ie 00paboTKM 1 B IpoLjecce XpaHeHNU .
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the fact that lipid peroxides are formed quite intensively in
the phospholipid structures of biological membranes; with
that, the enzyme system of deactivation of superoxide —
hydrogen peroxide (SOD-CAT) is not enough to utilize the
reactive molecules of peroxide nature.

An increase in the antioxidant potential of the semi-
prepared products can be associated with the high activity
of the glutathione antioxidant system (glutathione(GSH),
glutathione peroxidase (GPx)). An increase in GSH and
GPx suggests both a decrease in a level of toxic products
of lipid peroxidation and the accumulation of oxidative
damage. An increase in the level of reduced glutathione
and glutathione peroxidase (almost twice) is indicative
of leveling an excessive development of free radicals, in
particular, due to the regeneration of many cytosolic low
molecular weight antioxidants. Moreover, lower level of
malon dialdehyde, which characterizes lipid peroxida-
tion, was detected in the treated semi-prepared prod-
ucts from beef and pork (by 10 % and 2.5 %, respectively,)
compared to the control.

Therefore, it was found that the electromagnetic impact
on the meat semi-prepared products allowedmaintaining a
balance between pro- and antioxidant systems.

Then, we assessed an effect of the electromagnetic treat-
ment on the condition of the fat fraction, microbiological
and organoleptic indicators of the semi-prepared products
after treatment and during storage.
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Fig. 1. Changes in the peroxide value and acid value in the semi-prepared products during storage
Puc. 1. VI3MeHeHMe TEPEKICHOTO 1 KICTTOTHOTO Yicen HOTy(pabpuKaToB B IPOIiecce XpaHeHNs

CocrosHue >xnpoBoii ppakiyuy nonypadbprukaToB olie-
HVBAJIM II0 Be/IMYMHAM KMC/IOTHBIX ¥ IEPEKMCHBIX YVICeTL.
JlanHble Puc. 1 cBUMZETENBCTBYIOT O HEKOTOPOM pOCTe
KUCTIOTHOTO YMCTIa >KMpa y BCeX 00OpasI[oB IIpU XpaHe-
Hyn. CreyeT OTMETUTbD, YTO 3HAUeHNUe KUCTOTHOTO 4M-
CJIa ONBITHOTO 00Opasija TOBAAMHBL HA 6 CYTKV XpaHEHMs
COOTBETCTBYET CTEIEHV CBEXECTV HOOPOKa4eCTBEHHOTO
xupa (mo 3,0 mr KOH). Haunnas ¢ 4 cyrok xpaHeHus,
HAOTIOfaeTCsA POCT 3HAYECHUIT MEPEeKUCHBIX 4VCeN, MpHU-
4eM B OIBITHBIX 00pasliax 3HAUeHUA MepPeKVMCHBIX YCeT
HIDKe, 4YeM B KOHTPOJIbHBIX.

[Ipu oneHke 6e30ImACHOCTU IPOAYKTA, OCOOEHHO IO
IOpU3HAKaM [OpPYM >KUPOB, PACCMATPUBAIOTCS TaKKe
MMKpPOOVOIOTMYeCKe II0Ka3aTelnn, XapaKTepuayloline
OKJICTIeHM€ JINIINIOB, OCYIIeCTBIsAeMOe C ITOMOIIbI0 dep-
MEHTOB JIMTIONIUTUYECKOI MUKpOdIopsl. VI3BeCTHO, 4TO
CWIBHO OKMCJIEHHbIE SKMPbI CTEPU/IbHBI, TaK Kak cBOOOJ-
Hble pajVKajbl TYOUTEIbHbI /IS KUBBIX K/IETOK, B TOM
YJICTIe SKU3HECTIOCOOHBIX MIKPOOPraHU3MOB. Pe3ybrarsl
MMKPOOVOIOrMYeCKIX UCCIeNOBaHNUIT 00pa31ioB monyda-
OpMKaTOB B ITpoIlecce XpaHeHN IIpeicTaB/IeHbl Ha Puc. 2.

The fat fraction condition of the semi-prepared prod-
ucts was assessed by the acid value and peroxide value. The
data on Fig. 1 point to the slight growth in the fat acid value
in all samples during storage. It is necessary to note that
the acid value in the beef experimental sample on the 6™
day of storage corresponded to the degree of freshness of
the high quality fat (up to 3.0 mg KOH). Beginning from
the 4™ day of storage, an increase in the peroxide value was
observed with lower peroxide values in the experimental
samples compared to the control.

When assessing product safety, especially by the signs
of fat spoilage, we also considered microbiological indi-
cators that characterize lipid oxidation by the enzymes of
lipolytic microflora. It is known that highly oxidized fats
are sterile as free radicals are fatal for living cells including
viable microorganisms. The results of the microbiological
investigations of the semi-prepared product samples dur-
ing storage are presented in Fig. 2.
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Fig. 2. Changes in QMAFAnMin the semi-prepared products from pork (a) and beef (6) treated with the electromagnetic field of the SG-generator
Puc. 2. Usmenenrie KMAGAHM nonydadpukaTos 13 CBMHUHBI (a) ¥ roBARUHBI (6), 06padoTannbix IMII CT-reneparopa
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Table 2. In vitro digestibility of the semi-prepared products | Ta6muua 2. Ilepeapumocts in vitro nonydabpuxaros

Products | IlepeBapuMoCTb in vitro Mr TUPO3MHA/T Genka
HaumeHnoBanue b o ot
TPONYKTOB Y pepsin Y rypsi total | 06myas
TIENICMHOM TPUIICUHOM

In vitro digestibility mg of tyrosine /g of protein |

Mass fraction of tyrosine in

protein, g/100 g of protein |

MaccoBas g0/ THPO31MHA
B 6enke, r/100 r 6emka

In vitro digestibility, % |
IlepeBapumocTh
in vitro, %

pork semi-prepared products | nonygaGpukars 13 CBMHUHBI

control | (konTpoNB) 14.8+0.2 12.8+0.2 27.6+0.25 2.97+0.05 81.9+0.4

experiment | oubIT 14.6+0.2 11.9+0.2 27.4+0.25 2.98+0.05 81.6+0.4
beef semi-prepared products | momyda6pukarsi us roBARUHBI

control | (kouTpoNB) 12.8+0.2 10.8+0.2 23.6+0.23 3.2+0.05 75.5+0.4

experiment | ombiT 12.6+0.2 10.7+0.2 23.3+0.23 3.25+0.05 75.7+0.4

Kak BupHO 13 npuBefeHHbIX AaHHbIX (Puc. 2), mocne
obpaborkn IMII nonydpabpuKaTtoB U3 TOBSAUHBI U CBU-
HVHBI HaO/TI0JaeTCsl 3HAYNTEIbHOE 3aMejlIeHle B HUX Po-
CTa MUKPOQIOPBL.

OpraHoenTu4eckne NCCIefOBAHNA [TOKa3a/I, 4TO Ha
KOHel| CPOKa XpaHeHMsA obpaboTaHHBIe 0OpasIbl MONTy-
($abpuKaTOB OTINYAINCH OT KOHTPOTIBHBIX 00Pa3I[oB 110
BHEIIHEMY BUJY, 3allaxy, L[BeTy U KoHcucteHuun. Obpa-
6oTaHHbIe 00pa3Lbl TOBSAMHBI Y CBYHIHbI MIME/I KOPOU-
Ky IOJICBIXaHMs 67IeTHO-PO30BOTrO I[BETa, Ha pa3pese MACO
IJIOTHOE; 00pasyomasicss Mpy HaJaBAMBaHUM TaiblieM
sMKa OBICTPO BBIPAaBHMBAJIACh, 3aIlaX CIeLN(UUECKUL,
CBOJICTBEHHBIII CBeXXeMy MACY. B KOHTpo/mbHBIX 06pas-
I1aX TOBSJVHBI Y CBUHMHBI IOBEPXHOCTh MsICA MeCTaMU
YBJIQ)KHEHa, C/lerka JIMIIKas, IoTeMHeBlIasd. Ha paspese
MSICO MeHee IVIOTHOE 1 MeHee YIIpyToe.

C uenpio onpesieNieHNs BAVAHNA MIeKTPOMAarHUTHO
06paboTKM Ha OMONTOrMYECKYI0 LeHHOCTD monydabpuka-
TOB IIPOBEJIEHbI MICCTIENOBAHMA TIEPEBAPUMOCTU «in Vitro»
(Ta6n. 2). Tlo pesynpraTaM IPOBEJEHHOTO SKCIEPYMEHTa
CJIe[IyeT, 9TO 9/IeKTPOMAarHuTHas 006paboTKa He BIuseT Ha
JIOCTYIIHOCTDb 0€/IKOB K BO3JIE/ICTBUIO (DEPMEHTOB Key-
JIOYHO-KMIIEYHOTO TPAKTA.

Takum 06pa3oM, B pe3y/nbTaTe U3ydeHMsI STeKTPOMAr-
HuTtHOro mond (OMII) mIasMEeHHOro BBICOKOYACTOTHOIO
reHepaTopa Ha ocHOBe camoreHepupytouero (CI') pasps-
Jla Ha aKTMBHOCTb aHTMOKCUJAHTHBIX (PepMEHTOB MACHBIX
KYCKOBBIX MONMTy(haOpMKaToB 1 Ha MMUKPOOMOMOTMYECKYIO
6€30IaCHOCTDb OX/IAK/IEHHBIX 10Ty(abpUKaTOB B IIPOLleC-
Ce XpaHeHV MOTyYeHbl Pe3y/IbTaTbl, KOTOPbIE COITIACYIOT-
cs ¢ jaHHbIMU aBTOpoB beccamasa VL., Pemernaxk AV,
Honuenko JI.B. [13, 14], ycTaHOBUBLIMMUY, YTO STT€KTPOMAT-
HNUTHasA 06paboTKa ciocob6cTByeT cHIDKeHN0 KMAD®AEM
B MSCHOM CbIpbe, U pe3y/IbTaTaMi, NMonydeHHbIMU Kachb-
sHoBbIM V. [15, 16] o cHuKeHMM MMKPOOMANBHON 00-
CEeMEHEHHOCTV MSICHOTO 1 PacTUTENBHOTO CBIPbs, 00pa-
6OTAaHHOTO 3/IEKTPOMArHUTHBIM Io7eM. VccmenoBaHuA
Emuceesoit JLI. o BO3AeiicTBUIO 3/1€KTPOMarHUTHBIX II0-
neit CT-paspspa, IpOBOAMMbIE HAa PACTUTENIbHBIX 00BEKTaX
[17], Tak>ke OKa3am, YTO 3aMeM/IAIOTCA TIPOLIECChI TUPO-
JIM3a ¥ OKVIC/IEHsI OCHOBHBIX XMMMUYECKIUX COEVHEHNIL.

BriBogbr

HOHY‘ICHHbIe IIpeaBapuUTe/IbHbIE SKCIIEPVMIMEHTAJIb-
HbI€ JaHHbI€ ITIOKAa3bIBAIOT, YTO IJIEKTPOMATrHUTHOE I10/I€
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As can be seen from the presented data (Fig. 2), after
treatment of the pork and beef semi-prepared products
with the electromagnetic field, a significant delay in the
microbial growth was observed.

The organoleptic analyses showed that by the end of
shelf life, the treated samples of the semi-prepared prod-
ucts differed from the control samples in terms of appear-
ance, odor, color and consistency. The treated beef and
pork samples had palepink'crust, meat was firm on a cut
surface; a pit formed under pressing with a finger leveled
out rapidly; the odor was specific and typical of fresh meat.
In the control beef and pork samples, the meat surface was
moisturedin places, slightly sticky and darkened. Meat was
less firm and elastic on the cut surface.

To detect an effect of the electromagnetic treatment on
the biological value of the semi-prepared products, the in
vitro digestibility was analyzed (Table 2). It follows from
the results of the experiment that the electromagnetic
treatment does not influence protein availability for the di-
gestive enzyme activity.

Therefore, as a result of the study on an impact of the
electromagnetic field (EMF) of the self-generating (SG)
discharge on the enzyme antioxidant activity (AOA) in the
beef and pork semi-prepared products in pieces and mi-
crobiological safety of the chilled semi-prepared products
during storage, we obtained the results that correspond to
the data of Bessalay LI, Reshetnyak A.I, Donchenko L.V.
[13,14], who established that the electromagnetic treat-
ment contributed to the reduction of QMAFAnM in meat
raw material, as well as to the data obtained by Kasyanov
G.1.[15, 16] about a decrease in microbial contamination of
meat and plant raw material treated with the electromag-
netic field. The study of Eliseeva L.G. on an effect of the
electromagnetic field (EMF) of the self-generating (SG)
discharge performed on plant objects [17] also demon-
strated the retardation of the processes of hydrolysis and
oxidation of the main chemical compounds.

Conclusions

The obtained preliminary experimental data show that
the electromagnetic field (EMF) of the self-generating
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CI-reHepaTOpoB OKa3bIBae€T OMOJOTMYECKN AKTUBHOE
IelICTBIIE Ha MACHOE CbIpbe, BbI3bIBas 3HAYUTENbHOE 3a-
MeJlIeHVIe Pa3BUTHA BPeJHBIX MUKPOOPTaHN3MOB B MsAC-
HBIX TOMy(dabpukarax ¥ MO3BOMAS COXPAaHUTb OanaHC
MeX/y IPO- I aHTUOKCUJAaHTbIMU cucTeMamu. [Tpn sTom
YCTaHOBJIEHO, 4TO Bo3zeiicTBre OMII He OKa3bIBaeT B/IM-
SAHMA Ha 6MI0/IOTMYeCKYIO IIeHHOCTbD, YTO IO/ TBeP>KAaeTCA
pesy/IbTaTaMy MCCIeOBAHUII IepeBapuUMOCTH Tomyda-
6pukaros in vitro.

ITpoBeneHHbIe MCCIENOBAHNS TIO3BOMAIOT IIPEATIONO-
KUTh, 4TO ucnonb3oBanne Cl-paspsga uemecoobpasHo
I/1A yBEeMMYEHMsI CPOKA TOJHOCTY MACHBIX KYCKOBBIX IO-
nydabpuxaros. VMccnenoBannsa He0OXOAMO IPOJOKIUTD
C Le/IbI0 CO3[aHMS HOBOM, 9KOJIOTMYECKN YUCTON TeXHO-
JIOTVMV XpPaHEHUA MACHOI IIPORYKIUIL.
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(SG) discharge has a biologically active impact on meat
raw material causing a significant delay in the development
of harmful microorganisms in the meat semi-prepared
productsmaking it possible to maintaina balance between
pro- and antioxidant systems. With that, it was established
that an exposure to EMF did not influence the biological
value, which was confirmed by the results of the in vitro
digestibility analysis of the semi-prepared products.

The performed research allows us to suggest that the
use of the SG discharge is expedient for increasing shelf life
of meat semi-prepared products in pieces. It is necessary
to carry on the research to develop a new ecologically pure
technology for meat product storage.
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