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AHnHomauyus

Hccnedosanus, kacaiouquecs OUHAMUKU OKUCTUIMENbHO-60C-
CMAaHOBUMENLHO20 NOMEHUUANA CUCEM U €20 63AUMOCBA3U
¢ npoueccamu decmpyKuyuu 6e1K08 U HUPO8 KOHCEPBOB Npu Ux
XpaHeHUuu QpazmMeHmapHvl U He CUCEMAMUSUPOBAHDL, MO
nooduepkusaem ux akmyanvHocmo. Lleno — nonyuexue skcnepu-
MeHmMAnbHbIX 0aHHbIX no eenuuunam Eh u dpusuxo-xumuueckux
nokasamerneil Ka1ecmea KOHCePE80s Npu XpaneHuu 07 yCmaHos-
JIeHUST 803MOMCHOU KOPPensuuoHHol ux 3asucumocmu. Ilokasa-
Ho, umo Ounamuka Eh, codepuanus c60600HbIX AMUHOKUCIOM
U PPaKUULL HUPHBIX KUCTIOM KOHCEPE08 U3 208T0UHDL U CBUHUHDL
npu xpanenuu pasnuuna. Tax cHuxenue senuuunvt Eh u codep-
HAHUS CB0000HDIX AMUHOKIUCTIOM 8 KOHCEPBAX U3 2080UHbL HO-
cum NnaeHvill Xapakmep, 8 KOHCEP8Ax e U3 CBUHUNbL UMEm
MeCtno HecKOMbKO Nepuodos, Cyuecmeeno Omaudaouuxcs no
xapaxkmepy usmeHeHUs 3Ha4eHuil noxasameneil.

OmmeueH nuHetiHbLil xapaxmep usmeHeHus 00U Ppaxuyuti Hup-
HbIX KUCTIOM NPU XPAHEHUU KOHCEPE06 U3 208T0UHBL U CEUHUHDL.
IIpu smom 6 060X HAUMEHOBAHULX KOHCEPBOS UMET MeCTo HPU-
POCH COOEPHAHUT HACLIUEHHDLX HCUPHDLX KUCTIOM NPU 00HOBPe-
MEHHOM CHUNEHUU CYMM MOHO- U NONUHEHACBIULEHHBIX HUPHDLX
Kucnom. Benuuuna npupocma 001U HACOIU4EHHBIX HUPHBLX KUC-
710M, CBA3AHHASA C NPOUECCOM B60CCIAHOBIEHUS MOHO-U NOJIUHE-
HACLIUEHHBIX KUCTIOM, He 3A6UCUN O 6U0A MACA 6 KOHCePBax
u cocmasuna 6 cpeoHem 6%. Cruicerue 00nu MOHO- U NONUHE-
HACOIUUEHHBIX HUPHBIX KUCTIOM 8 KOHCePBAX U3 CBUHUHbL UHMEH-
cusHee 8 cpeOHeMm 6 4 pasa, uem 6 KOHCEPBAX U3 2085 0UHbL.

BBegenne

Hacrosiiast cTaTbs sSIBIsIeTCS] BTOPOI CTaThell U3 UK
OyOMMKanuii MO M3YYeHMIO OKVC/IUTeIbHO-BOCCTAHOBU-
tenbHOro noteHnana (Eh) MsacHpIx u MscopacTuTeNbHBIX
KOHCepBOB. B mepBoit mybmmkanvm [1] npuBepeHbl 6aHK
3HAYEHMI OKUCTUTETbHO-BOCCTAHOBUTENBHOTO TTOTEHIIN-
ala MSCHBIX M MSICOPACTUTE/IbHBIX KOHCEPBOB, BBIPAOO-
TaHHBIX 13 PA3HBIX BUIOB MsICa B OXJIXKIEHHOM U pa3Mo-
POXEHHOM COCTOSTHMM; Pe3y/IbTaThl M3Y4eHUs BIIVISTHIA
Cr1oco00B IpeBapUTEeTbHON 060pabOTKY MACHOTO U PAaCcTH-
TE/IbHOTO ChIpbs Ha Be/munHy Eh cpipbs 1 KoHcepBOB; 10-
Ka3aHo, YTO XapakTep u3MeHeHns BermunHbl Eh mpogykra
[OC/Ie TPOM3BOJCTBA 3aBUCUT OT CTETEeHU M3MeTbYeHNs
MSICHOTO CBIPbsI ¥ PeKMMOB CTePUIM3ALNM KOHCEPBOB. Tak
JUISE KYCKOBBIX MAICHBIX KOHCEPBOB CTEPVIIM3AIVs CHIDKAIA
BermmuyHy Eh mpopykra — yem xkecTue pe>XuMBbI CTepUIN-
3allMu, TeM CUTIbHee CHIDKeHMe BenmnanHel Eh.

/I3BeCTHO, YTO MsACHBIE KYCKOBBIE KOHCEPBBI OTHO-
CATCA K NMILEBOV NPOAYKLMM, MMEIOLIE CaMblil [JIN-
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Abstract

The studies on the dynamics of the redox potential of systems and
its relationship with the processes of protein and fat destruction in
canned foods during their storage are fragmented and not system-
ized, which highlight their topicality. The aim of the research was to
obtain the experimental data on the Eh values and physico-chem-
ical indicators of canned food quality during storage in order to
establish their possible correlation. It was shown that the dynamics
of Eh, the content of free amino acids and fatty acid fractions in
the canned products from beef and pork was different during stor-
age. For example, a decrease in the Eh value and free amino acid
content in the canned products from beef had a smooth character,
while in the canned products from pork several periods were ob-
served, which differed in the character of the change in the quality
indicators.

A linear character of the changes in the proportion of fatty acid
fractions during storage of the canned products from beef and
pork was noticed. With that, both canned food items had an
increase in the saturated fatty acid content at the concomitant
decrease in the sum of mono- and polyunsaturated fatty acids.
The value of an increase in the proportion of saturated fatty ac-
ids associated with the process of reduction of mono- and poly-
unsaturated fatty acids did not depend on the kind of meat in
the canned foods and was on average 6%. A decrease in the pro-
portion of mono- and polyunsaturated fatty acids in the canned
products from pork was about 4 times more intensive compared
to the canned products from beef.

Introduction

The present paper is the second in the series of publi-
cations on the investigation of the redox potential (Eh) of
meat and meat-and-plant canned foods. The first publica-
tion [1] presented the bank of values of the redox potential
of the meat and meat-and-plant canned foods, produced
from different kinds of meat in the chilled and thawed
conditions, and the results of the study on the effect of the
methods of the preliminary processing of meat and plant
raw material on the Eh value in raw material and canned
foods. It was shown that the character of the changes in
the Eh value of a product after production depended on
the degree of meat raw material comminution and the re-
gimes of canned food sterilization. For example, steriliza-
tion of canned meat in pieces decreased the Eh value of
a product — the stricter sterilization regimes, the greater
decrease in the Eh value.

It is known that canned meat in pieces falls in the cat-
egory of food products with the longest shelf life (up to
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Te/IbHbIN CPOK TOJHOCTY — JI0 5 JIeT, B 3aBMCHMOCTI OT
BUJIa TIOTPEOUTETbCKON YIIAKOBKIL. DTO 0OYCIIOBIEHO rep-
METMYHOCTBIO TTOTPEOUTETbCKON YIAKOBKM M OTCYTCT-
BUEM KOHTaKTa C KMCTIOPOJOM BO3[yXa, YHUYTOXEHIEM
aKTVMBHOV MMKPOQIOpBl U MHAKTMBaLell (epMeHTHBIX
CHUCTeM Msca IpU CTepumsanyy npopykuym. CroxHbIe
¥ B3aVIMOCBs13aHHbIEe OMOXVMMYECKIIe M XUMUYeCKIe IIPo-
LIeCChl AeCTPYKIMM O€/IKOB, XUPOB ¥ BUTAMMHOB, B TOM
4ycae TUAPOIN3 BBICOKOMONEKY/LAPHBIX COENVMHEHMIL,
OKJCTIEHMEe JKUPOB U O€NKOBBIX BEIeCTB, AECTPYKIVA
HEeNTHUIOB U AMUHOKICIIOT, 0Opa3oBaHye MeTaHOM/VHOB,
HU3KOMOJIEKY/IAPHBIX OPIaHMYEeCKUX ¥ HEOPraHMYeCKUX
COEIVMHEHNIT Y [IP. BELIeCTB IIPY PA3HBIX PeXXIMMaX TeIIO-
BOil 0OpabOTKM Pa3IMYHBIX TPYIII MACHON IMPOIYKIVIN,
B TOM YJIC/Ie Y KOHCEPBOB, JOCTATOYHO ITTy0OKO M3y4eHbI
U CHCTEMATU3VMPOBaHBI B PabOTax OTeYEeCTBEHHBIX U 3a-
pyOeXHBIX yueHbIX. UTO >Ke KacaeTcsA AMHAMUKM BbIIIE
HepevyCIeHHbIX IPOLeCcCOoB, MPOTEKAINX IpU XpaHe-
HUM MACHBIX KYCKOBBIX KOHCEPBOB, TO B JAHHOI 00/1acTH
K HAaCTOsAIIEeMy BpeMeHU HabpaH HEKOTOPBINl 3KCIepu-
MEHTa/IbHBIII MaTepyas, 4TO IO03BOJAET OOCYAUTH STOT
BOIIPOC HeCKOJIbKO 6oree mogpobHo. Tak Gunther H. [2]
u Hottenroth B. [3] mpu nsy4yenun abuornyeckux mporec-
COB, NPOVICXOAAILINX IIPY XpaHEHUM MACHBIX KOHCEPBOB,
obpaTuwin BHUMaHME Ha CYILIeCTBOBaHUE KOPpPeIALUN
MEXJy OpraHOJIeNTUYECKMMY XapaKTepUCTMKaMM KOH-
CEePBOB VI AMIHOKJIC/IOTHBIM COCTaBOM MBIIIEYHOI TKaHI.
Bornee rmybokoe nsydeHne cocTaBa HI3KOMOJIEKY/IAPHBIX
COEIMHEHNII C VICIO/Ib30BAHNeM METOJO0B Te/lb-(IIbTpa-
L[V ¥ TOHKOCIOVHOI XpoMaTorpaduy oKasajo, 4To 110-
JIMIENTUAHBIA YT COfeP>KMMOTO KOHCEPBOB HAXOUTCS
B IVMHAMUYECKOM COCTOSIHMU, T.e. MCYE3HOBEHME OINHUX
HOUIIENTUHBIX (QPAKIUIT COMPOBOX/ACTCS MOSABICHMU-
eM Jpyrux. OTO CBUJETENbCTBYeT O HEIPEPhIBHOM IIPO-
TeKaHMM IPOLIECCOB TUPO/N3a OeKa 10 MOMNIENTUIOB
U TIOJIMIIENITUOB O CBOOOHBIX aMMHOKICIOT B MACHBIX
KOHCepBax IpY UX XPaHEHUU, YTO MOATBEPXKAEHO pado-
TaMI OTeYeCTBEHHBIX YUeHbIX [4, 5, 6]. IIporeccs! ruapo-
nmm3a 6elKa HeCyT 3HAYMTEbHYI OTBETCTBEHHOCTDb 3a
CHIDKEHMe Ka4eCTBa KOHCEePBOB, XPaHAIIVXCS MPOJO/DKI-
Te/lIbHOe BpeMs. B uacTHOCTH, B pesy/braTe IpOTEONTUTHI-
YeCKMX IPOLECCOB MACO KOHCEPBOB MOXKET PUOOpPETaTh
TOPbKOBATbI MU CTTAJKOBATBIN IIPUBKYC.

HecmoTpss Ha BaXHOCTb PACKpPBITMA NPUYMH WJIN
IBVDKYIIEN CUJIBI IIPOLIecCOB TpaHchopManum 6emKoBoil
COCTaBJIAIOLIEN MACHBIX KYCKOBBIX KOHCEPBOB IIPM X
XpaHeHuy MHGOPMaLYA 10 JaHHOMY BOIIPOCY Ha CETOfi-
HA NpOTMBOpeuYrBa. VIMEHHO NPOTUBOPEUYNMBOI MOXKHO
CUNTATb IPEJIIONIOKeHNEe 3aPyOeXKHBIX U OT€4eCTBEHHBIX
Y4eHbIX 0 (pepMEHTATMBHOI IPUPOJe MPOLeCCOB IUAPO-
32 BBICOKOMOJIEKY/IAPHBIX O€/IKOB [0 TIeNTH/IOB ¥ aMM-
HOKUCIoT [7, 8].

MexaHU3M TUAPOIUTUYECKOTO PACILIEIVIEHNS XXIPOB
Msica TIPY TEIIOBOJ 00paboTKe XOpolIo M3ydeH. Bemu-
YJMHA KVUC/IOTHOTO YMCIA, B psAfe paboT, Ipenaranach
B KayecTBe KpUTepUsA, KOPPEIMPYIOLIEr0 ¢ OpraHOJel-
TUYECKVMI IOKa3aTe/IMM IIPY XPAHEHUM KOHCEPBOB.
OnHako, BBUAY OTCYTCTBYSA Y BBICIIMX XXVPHBIX KUCIOT
BBIPOXEHHOT'O BKYCa MJIU 3allaxa, UX HEelOCPeCTBEHHOe
B/IVsIHVE Ha OPraHO/MENTHYEeCKe XapaKTepUCTUKM IIPO-
IYKTa IPU3HAHO MAJIOBEPOSATHBIM [5, 6]. UTo >ke KacaeTcst
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5 years) depending on the type of consumer packaging.
This is conditioned by the hermiticity of consumer pack-
aging and absence of the contact with air oxygen, destruc-
tion of the active microflora and inactivation of the meat
enzyme systems upon product sterilization.

The complex and interconnected biochemical and
chemical processes of destruction of proteins, fats and vi-
tamins, including hydrolysis of the high molecular weight
compounds, oxidation of fat and protein substances, de-
struction of peptides and amino acids, formation of mel-
anoidins, low molecular weight organic and inorganic
compounds and other substances at different regimes of
thermal treatment of various meat products including
canned foods are studied quite thoroughly and systemized
in the works of the national and foreign scientists. As for
the dynamics of the above mentioned processes, which oc-
cur during storage of canned food products in pieces, some
experimental material has been accumulated in this field
to date, which allows discussing this issue in more detail.
For instance, Gunther H. [2] and Hottenroth B. [3], when
studying the abiotic processes occurred during storage of
canned meat, paid attention to the correlation between the
organoleptic characteristics of canned foods and the ami-
no acid composition of muscle tissue. The more profound
study of the composition of the low molecular weight com-
pounds using the methods of gel filtration and thin layer
chromatography showed that the polypeptide pool in the
contents of canned foods was in the dynamic condition;
that is, disappearance of some polypeptide fractions was
accompanied with the appearance of others. This suggests
the continuous occurrence of the processes of protein hy-
drolysis to polypeptides and polypeptides to free amino
acids in canned meat during storage, which is confirmed
by the works of the national scientists [4, 5, 6]. The pro-
cesses of protein hydrolysis are significantly responsible for
deterioration in quality of canned foods stored for a long
time. In particular, meat can acquire bitterish or sweatish
off-taste as a result of the proteolytic processes.

Despite an importance of elucidation of the reasons
and driving forces of the transformation processes in the
protein constituent of canned meat in pieces during stor-
age, the information on this issue is contradictory to date.
In particular, the hypothesis of the foreign and national
scientists about the enzyme nature of the process of hydro-
lysis of the high molecular weight proteins to peptides and
amino acids [7, 8] can be considered contradictory.

The mechanism of the hydrolytic degradation of meat
fats at thermal treatment is thoroughly studied. In several
works, the acid value was proposed as a criterion correlat-
ing with the organoleptic indicators during canned food
storage. However, due to the absence of the pronounced
taste and odor in higher fatty acids, their direct influence
on the organoleptic characteristics of a product is recog-
nized as unlikely [5, 6]. As for the changes in the fatty acid
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M3MEHEHNs XMPHOKUCIOTHOTO COCTaBa JUIUIOB B IIPO-
1[ecce XpaHeHMsI MSCHBIX KOHCEPBOB, TO MHMOPMALINK TIO
ITAaHHOMY BOIIPOCY He[JOCTaTOYHO.

Ha ceromHsAmIHuiT TeHb UCCIETOBaHUs, KacaoU[/ecs
OVHAMUKN OKUCIUTETbHO-BOCCTAHOBUTEIBHOTO TIOTEH-
1LMasIa CICTeM M eT0 B3ayIMOCBSI3M C IIPOLjeccaMi JeCTPYK-
1y 6€KOB U XMPOB KOHCEPBOB P X XpaHeHuu dpar-
MEHTAapPHBI U He CYCTEeMAaTH3MPOBAHBI, YTO MOJYEePKMBAET
aKTya/IbHOCTb UCCTIEIOBAHNII B JAaHHOM HaIlpaB/ICHNUN.

Marepuanbl U METOAbI

B xauecTBe 00'beKTa MCCIENOBAHNIT OBV B3ATHI MC-
Hble KYCKOBble KOHCepBbl «lOBA/IMHA TyIIeHas BbICIINIA
copt» 1 «CBMHMHA TylLIeHasA BBICIINI COPT», U3TOTOBJIEH-
Hble 110 TPaAMIVIOHHBIM peXMMaM CTepMIM3aluU U 3a-
JIOKeHHbIe Ha XpaHeHue pu Temneparype 37 °C 1 oTHO-
CUTEbHON BIQXXKHOCTM BO3AyXa He 6omee 75%. Boibop
TAKOJi TeMIIEPATYyPhl CBA3aH C IPMMEHEHEM YCKOPEHHOI
METOJIMKM MCCTIefl0BaHMA KOHCEPBOB IIPY XpaHEHUI.

Vsmepenns sennuus Eh nposogun va npu6ope FE20
mBetapckont pupmer METTLER TOLEDO.

B paboTe 1cronb30BaHbl CIEAYIOIVe METOABI OIIpefie-
TIeHU:

— BemmuyH nepekucHoro (ITY) uncna >xupa — no FOCT

P 54346, xkucnoraoro (K4) yncina — no TOCT P 50457;
— 3HavyeHWiT TmMobapburyposoro umcna (TBY) — mo

T'OCT P 558105
— JKMPHOKMCTIOTHBIN COCTaB TUINIOB — METOMIOM Ta30-

JKUJIKOCTHOI XpoMaTorpagun Ha nprubope Kpucramn

5000 (CKbB «Xpomatak», Poccus);

— cofiep)KaHMe CBOOOIHBIX aMMHOKMCIOT — MeTOJOM

BBICOKO9(GEKTUBHOM >KUKOCTHON XpomaTorpadumn

C JCHO/Ib30BaHMEM aBTOMATMYECKOTO aMUHOKMCIOT-

Horo a"ajm3atopa PMA GmbH, Aracus.

— copmep)xaHue aMMHO-aMMuadHoro azora — mo 'OCT

P 55479.

PesynbTarhl 1 MX 06CyXKAeHME

ITepen Hamu cTosi1a 3afiadya IIOTyYeHMS SKCIEPUMEH-
TaJIbHBIX JAHHBIX 10 BenmnuuHaM Eh u ¢pusmko-xnmunde-
CKMX ITOKa3aTelell KauecTBa KOHCEPBOB IIPU XPaHEHUU
VISl YCTAHOBJIEHVSI BO3SMOXKHO KOPPE/IALMOHHON MX 3a-
Bucumocty. Ha mepBom ararme paboTsl 6bI1a M3ydeHa -
Hamuka BenmnurH Eh u pH Byx HauMeHOBaHUII KOHCep-
BOB ITpy XpaHeHuu. [lorydeHHbIe pe3ynbTaTbl IPUBEREeHb
Ha pucyHKe 1.

Obpamjaer Ha cebs BHUMaHMe OO/IbIIAs pasHUIA
B 3HaueHUsAX Eh KOHCepBOB M3 rOBAAVIHBI U CBUHMHBI,
YTO CBSI3aHO C OOBEKTUBHBIMU PAa3TNIMAMU B 3HAYEHUSX
OKJC/INTETbHO-BOCCTAHOBUTE/IPHOIO IMOTEHIIMA/IA STUX
BUJIOB MsICa, BbI3BAHHBIMI B ECSATKM Pa3 OOMBIINM CO-
liep)kaHyeM TreMOBOTO IIMTMEHTa — MMOITIOOMHA U ero
okcu- 1 MeTa)opM B rOBsIiMHE, OCOOEHHO IMOTTYYeHHOI
OT CTapbIX XUBOTHBIX [, 9]. Ananus puuamuku Eh xoH-
CEpPBOB 13 TOBAAMHbBI II0OKa3aj YCTOMYMBBIN U IIJIABHbI
XapaKTep CHIDKEHUs 3HAYEHMIT IOKasaress. DTO CBUJe-
TE/IbCTBYET, YTO CO BpeMeHeM XPaHeHMS OKUCIUTEeTbHO-
BOCCTaHOBUTE/bHbIE TIPOIECCHl B KOHCEPBaxX U3 TOBSIIMN-
HBI CMEIAIOTCA B CTOPOHY OKVCTIUTE/IbHBIX.

Yro e KacaeTcsl KOHCEPBOB M3 CBMHVHBI, TO JUHAMI-
Ka BemunHbl Eh MeeT [iBa 4eTKO BbIpa>KeHHBIX ITEPUOJA.
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composition of lipids during canned meat storage, the in-
formation on this issue is insufficient.

To date, the investigations regarding the dynamics of
the redox potential of the systems and its relationship with
the processes of protein and fat destruction in canned
foods during storage are fragmented and not systemized,
which highlights the topicality of the investigations in this
direction.

Materials and methods

The canned meat products in pieces «Stewed beef of
the top grade» and «Stewed pork of the top grade» pro-
duced by the traditional sterilization regimes and stored
at a temperature of 37 °C and relative humidity of air not
more than 75 % were used as the subjects of research. The
choice of this temperature is associated with the use of
the accelerated method of canned food analysis during
storage.

The changes in the Eh values were measured using the
FE20 instrument from the Swiss company METTLER
TOLEDO.

The following methods of measurement were used in
the work:

— peroxide values of fat under GOST R 54346, acid values
under GOST R 50457;

— thiobarbituric acid (TBA) values under GOST R 55810;

— fatty acid composition of lipids by the method of gas-
liquid chromatography on the apparatus Cristal 5000
(SKB Chromatec, Russia);

— free amino acid content by the method of high perfor-
mance liquid chromatography (HPLC) using the auto-
matic amino acid analyzer PMA GmbH, Aracus;

— amino-ammonia nitrogen content under GOST R 55479.

Results and discussion

We set the task of obtaining the experimental data on
the Eh values and physico-chemical indicators of canned
food quality during storage to establish their possible
correlation. At the first stage of the work, we studied
the dynamics of Eh and pH values of two canned food
items during storage. The obtained results are given in
Figure 1.

Attention is drawn to the big difference in the Eh values
in canned food products from beef and pork, which is as-
sociated with the objective differences in the values of the
redox potential of these types of meat caused by the sig-
nificantly higher content of the heme pigment, myoglobin,
and its oxi- and meta- forms in beef, especially, from old
animals [1, 9]. The analysis of the Eh dynamics in canned
beef showed a stable and smooth character of a decrease
in this value. This suggests that the reduction-oxidative
processes in canned beef are shifted towards the oxidative
ones during storage.

As for canned pork, the dynamics of Eh value has two
clearly manifested periods. The first period (up to 6 months
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Figure 1. Dynamics of the values of the redox potential in the canned foods during storage
Puc. 1 ,HI/IHaMI/IKa BEMNYMH OKUCIUTE/IPHO-BOCCTAHOBUTEIbHOTO IMTOTEHI[MIa/Ia KOHCEPBOB IIPpY XpaHEHUN

IlepBbIit — 10 6 MecsALEeB XpaHEeHN A, KOTOPbI XapaKTepy-
3yeTcsl POCTOM 3HaueHMII I0Ka3aTesIs ¥ CBUETe/IbCTBYET
0 TpeobnajaHNy BOCCTAHOBUTEIBHBIX IPOLEcCOoB. Tak
4yepe3 6 MecsleB XpaHeHus BemmuuHa Eh Beipocna B 2,3
II0 CPAaBHEHMIO C COOTBETCTBYIOIIMM IIOKa3aTe/leM KOH-
CepBOB I10C/Ie IIPOM3BOJICTBA.

Bropoit nepuop — no 10,5 MecALieB — CONpOBOXK/A-
eTcsi CHIDKeHueM 3HadyeHmit Eh, uto cBuperenbcrByer
0 CBUTE IIPOLIECCOB B CTOPOHY OKMCleHus. Tem He Me-
Hee, noce 10,5 MecAneB XpaHeHs BeINYMHA Eh Ha14,3%
BbIIlle COOTBETCTBYIOLIEr0 3HAYeHM I TI0Ka3aTe/Isl KOHCep-
BOB IIOCJIe ITPOU3BOACTBA. [loyyeHHbIe ypaBHeHNA per-
peccun (cM. puc. 1) afileKBaTHO ONNCBHIBAIOT JUHAMUKY
BermmuyH Eh KOHCepBOB 13 TOBAAMHBI M CBUHUHBI B IIPO-
1jecce XpaHeHMs1.

OTMedeH pasHbIl XapaKTep M3MeHeHuA 1 BendnH pH
KOHCEPBOB IIpM XpaHeHuu. Tak B KOHCepBax U3 TOBSAN-
HBI Be/lMunHa pH pocia naaBHO U MOCTeIeHHO, IPUPOCT
coctaBui He 6oree 0,4 KoH1y 10,5 MecsAlleB XpaHEeHN;
B KOHCepBax 13 cBMHUHBI pH cHMsmica Ha 0,1. 9To MOXHO
OOBACHUTD TeM, YTO Be/M4MHy pH KOHCepBOB 13 TOBARN-
HBI OYIYT OIpeeNnATh CIabOleNOYHbIe VIN HelTpab-
Hble TIPOAIYKTHI NeCTPyKIMu 6e/ka, B KOHCepBax U3 CBMU-
HVHBI — CBOOOJIHBIE )KMPHBIE KUCIOTBL.

CrefyiommM 3TalloM UCCIEfOBaHMIT OBUIO M3ydeHUe
IVHAMMKM CyMMBbI CBOOOAHBIX aMMHOKMCIOT (XCBAK)
KOHCepBOB Ipu XpaHeHun. llomyueHHble pe3y/IbTaThl
NIPVBELECHBI HA PUCYHKE 2.

Anamus puHamuku copepxanusa XCBAK koncepsoB
13 TOBSAJVHDBI CBUIETENIbCTBYET O TOM, YTO 10 3 MecC. Xpa-
HEHMSI MMeEJI0 MeCTO PaBHOMEPHOE CHIDKEHME CYMMBbI
CBOOOJHBIX aMUHOKWC/IOT MCXOJHOTO ChIpbsi M 00paso-
BABIIMXCA NP CTepUIM3aLMM KOHcCepBOB. llanee mpo-
LjeCC pa3pyllieHNs AMUHOKIICIOT 10 HU3KOMOJIEKY/LAPHBIX
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of storage) is characterized by the growth in the values of
the indicator and suggests a prevalence of the reduction
processes. For example, after 6 months of storage, the Eh
value grew 2.3 times compared to the corresponding indi-
cator of canned foods after production.

The second period (up to 10.5 months) is accompanied
by a decrease in the Eh values, which suggests the shift
of the processes towards oxidation. Nevertheless, after
10.5 months of storage, the Eh value was 14.3 % higher than
the corresponding value of the indicator in canned foods
after production. The obtained regression equations (see
Figure 1) adequately describe the dynamics of the Eh val-
ues of canned beef and pork during storage.

Different characters of the changes in the pH values of
the canned foods during storage were also noticed. For in-
stance, in canned beef, pH value grew smoothly and grad-
ually; an increment was not more than 0.4 by the end of
the 10.5 months of storage. In canned pork, pH decreased
by 0.1. This can be explained by the fact that pH of canned
beef is determined by the weakly alkaline or neutral prod-
ucts of protein destruction, pH of canned pork by free fatty
acids.

At the next stage of the investigation, the dynamics of
the sum of the free amino acids (XFAA) in the canned foods
was studied. The obtained results are given in Figure 2.

The analysis of the dynamics of XFAA in the canned
products from beef suggests that a uniform decrease in the
sum of free amino acids of the initial raw materials and
those formed at sterilization of canned foods occurred up
to 3 months of storage. Then, the process of amino acid
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Figure 2. Dynamics of the sum of free amino acids in the canned foods during storage
Puc. 2. JunaMyka cyMM CBOOOZHBIX aMIHOKICTIOT KOHCEPBOB IIPY XPaHEHNI

COeVIHEeHMIT TMO0 3aTOPMaXXMBAETCs, MO0 IMEIOT MeCTO
[apajUle/IbHO IIPOTEKAlollVie MPOLeCcChl: IMEePBBIT — [e-
CTPYKUMA aMMHOKNC/IOT, BTOPOIl — HaKOIUIEHMEe CBO-
OOHBIX aMMHOKNC/IOT 3a CYeT JeCTPYKLUM HENTHUIOB
u 6enkoB. Takast KapTuHa HabMIOAETCs 0 7 MeCsIeB Xpa-
HeHys. Haumnas ¢ 7,5 MecsAleB XpaHeHUs, UMEET MeCTO
He3HaunTenbHbI pocT ZCBAK, 4To cBMaeTenbCcTByeT 06
yIIy6IeHNH 1eCTPYKTUBHBIX IIPOLIECCOB B Oe/Kax 1 Iel-
THUJIaX KOHCEPBOB.

XapakTep M3MeHEHUs COfiepKaHUsl CBOOOJHBIX aMM-
HOKMC/IOT B KOHCEpPBaX 13 CBMHUHBI 00Jiee CIO>KHBIN
U TIO3BOJISIET BBIJIE/IUTD TPY NMPYHIVUIINAIBHO PasHBIX Ile-
puopa. B nmepsom nepuone — 1o 4,5 MecAleB XpaHeHU:A
mnHamuka XCBAK orcyrcTBOBana, K 6 MecsAlaM MMes
MeCTO HEKOTOPBIII pOCT BeIMYMHBI IT0Ka3artessa. HaunHas
¢ 6 MecsLEeB U 10 9 MecsiLieB XpaHeHN s BKIIOYNTE/IbHO, Ha-
O/MI0/1a/ICsI MHTEHCUBHBINL POCT COIEPXKaHMsI CBOOOTHBIX
aMIHOKMCIIOT, YTO CBUJETETIbCTBYET O BBICOKOJ MHTEH-
CUBHOCTM IIPOLIECCOB JIeCTPYKLMY O€/IKOB M IIEITHUJIOB,
COIPOBOXK/JAIOIIMXCST  BBICBOOOXKIEHNEM aAMIHOKMUCTIOT.

JuHamMyKa copep)KaHusi aMUHO-aMMMAaYHOTO a30Ta
(AAA) B KOHCepBaXx, IIpeICTaB/IeHHAs HA PUCYHKe 3, co-
I7IaCyeTCsl ¢ 0OCOOEHHOCTAMU XOZa IPOLIECCOB [eCTPYK-
1y 6efKa ;O HUSKOMOJIEKY/LIPHBIX COeVHEHNIA.

CBu/ieTeIbCTBOM MPOTEKAHNUS IPOLIECCOB TpaHCPOp-
MalVu >KMpa CTY>KNUT AVHAMYKA NU3MEHEHM COflep>KaHNs
HACBIIEHHBIX, MOHOHEHACHIIIIEHHbIX U IIO/ITHEHACHIIIEH-
HBIX XVPHBIX KIC/IOT IpU XpaHeHMu KOoHcepBoB. Ilomy-
YeHHBIe Pe3y/IbTaThl NIPENCTAaB/IeHbl HA PUCYHKaX 4 u 5.

AHanu3s JaHHBIX CBUJETENbCTBYET O TMHETHOM XapakK-
Tepe M3MeHEHVsI Coflep>KaHmsi PPaKImil >KUPHBIX KUCTOT
IIpM XpaHEeHUY KOHCEPBOB U3 IOBSAAMHBI M CBUHUHBL [Ipn
3TOM B 000X HaMMEHOBAHWIX KOHCEPBOB OTMeYeH IIPU-
POCT JO/IM HACBILIEHHBIX >KMPHBIX KUCIOT IIPYU OJHOBpE-
MEHHOM CHIDKEHII CYMM MOHO- VM IIO/IVMHEHACBIIIeHHbIX
SKUPHBIX KMCIOT. VIHTepecHO, YTO BenM4YyMHa NPUPOCTa
COfiepyKaHMsI HACBIIIEHHBIX JXVPHBIX KIC/IOT, CBSI3aHHAs
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destruction to the low molecular weight substances was
retarded or other processes occurred in parallel: the first
one was the destruction of amino acids; the second was
the accumulation of free amino acids due to the destruc-
tion of peptides and proteins. This picture was observed up
to 7 months of storage. After 7.5 months of storage, XFAA
slightly increased, which suggests deepening of the de-
structive processes in proteins and peptides in the canned
foods.

The character of the changes in the amino acid content
in canned pork is more complex and allows distinguishing
three principally different periods. During the first period
(up to 4.5 months of storage), the dynamics of ZFAA was
absent; by the 6™ month, the slight growth in the indicator
value was observed. Beginning from the 6™ month and up
to the 9™ month of storage, inclusive, the intensive growth
in the amino acid content was observed suggesting the
high intensity of the protein and peptide destruction pro-
cesses, which were accompanied by the release of amino
acids.

The dynamics of the amino-ammonia nitrogen (AAN)
content in the canned foods presented in Figure 3 is con-
sistent with the peculiarities of the process of protein de-
struction to the low molecular weight compounds.

The dynamics of the changes in the content of saturated,
monounsaturated and polyunsaturated fatty acids during
canned food storage is indicative of the processes of fat
transformation. The obtained results are presented in
Figure 4 and 5.

The analysis of the data suggests the linear character
of the changes in the content of the fatty acid fractions
during storage of the canned foods from beef and pork.
With that, an increase in the proportion of saturated fatty
acids and a concomitant decrease in the sum of mono- and
polyunsaturated fatty acids were observed in both canned
food items. It is interesting to note that the value of an
increase in the saturated fatty acid content associated with
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Figure 3. Dynamics of the total amount of amino-ammonia nitrogen (AAN) in the canned foods
Puc. 3. lunaMuka CyMMapHOTO KOMIYECTBA aMIHO-aMMIAYHOTO a30Ta KOHCEPBOB
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Figure. 4. Dynamics of the fractions of fatty acids in canned beef during storage
Puc. 4. Tlunamuka Gppakiuii >KUPHBIX KIUCTOT KOHCEPBOB U3 TOBAMMHBL IPY XPAHEHIH

C MPOLECCOM BOCCTAHOBJIEHNA MOHO-U IIOJIMHEHACHIIIEeH-
HBIX KUCIOT, OfIMHAKOBA /i1 KOHCEPBOB U3 TOBANVHBI
U CBMHMHBI U COCTaBWIA B cpegHeM 6%. CHIDKeHMe Jonn
MOHO- ¥ IIO/IVHEHACBIIEHHbIX >KUPHBIX KHUCIOT B KOH-
cepBax U3 CBVHMHbBI VHTEHCUBHEE, YeM B KOHCEpBaX U3
TOBSIVHDI I, B CpeIHEM, cocTaBysAeT 4,5-5,6% cooTBeTCT-
BEHHO. J[/I1 KOHCEPBOB 13 TOBSAVHBI YObIIb MOHO- 1 IIO-
JIMHEHACBIIEHHBIX XXVPHBIX KUCIOT cocTaBuia 1,1-1,6%.
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the process of reduction of mono- and polyunsaturated
fatty acids was the same for canned beef and canned
pork and was equal to 6% on average. A decrease in the
proportion of mono- and polyunsaturated fatty acids in
canned pork was more intensive than in canned beef and
was on average 4.5-5.6%, respectively. For canned beef,
a decrease in mono- and polyunsaturated fatty acids was
1.1-1.6%.
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Figure 5. Dynamics of the fractions of fatty acids in canned pork during storage
Puc. 5. lunamuka Qpakimii >KUPHBIX KUCIOT KOHCEPBOB U3 CBUHUHBI [PV XPaHEHNH
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BriBog b1

HaxomyeHa 6a3a HOBBIX 3HAaHMII IO JVHAMMKE BeN-
unH Eh MACHBIX KycKoBBIX KOHCepBOB «loBAAMHA TY-
HIeHas BBICIINIT COpT» U «CBMHMHA TylLIeHas BbICIINIA
COpT», 3a/I0KEHHBIX Ha XpaHeHMe IIpU TeMIlepaType
37°C.

. Ilomy4eHbl aHamUMTUYECKUE 3aBUCUMOCTH, a[JeKBaTHO
omnucebiBaoiye auHamuky BenmryauH Eh, pH, copeprka-
HYA CBOOOJHBIX aMUHOKVC/IOT U aMMHO-aMMMA4YHOTO
asora B 0Oe/IKaX, HACBIIEHHBIX, MOHO- U IIOJITHEHACHI-
LIeHHBIX )XMPHBIX KMC/IOT B )KMPaX KOHCEPBOB 13 T'OBs-
IVHBI M CBUHMHBI B Ipoliecce XpaHeHus. [Tonyuennnle
9KCIIepMMEHTa/IbHble MaTepyasbl Ha CerONHAIIHMI
IleHb ABJIAI0TCSA HOBBIMIUL.

. Ilo xapaxTepy mameHenus sHaueHuit Eh MsCHBIX Ky-
CKOBbBIX KOHCEPBOB U3 TOBSIMHbBI ¥ CBUHMHBI MOYKHO
CYAUTD ¥ O XapaKTepe IPOTEKAHUA IIPOLECCOB OKIC-
JIEHMs WM BOCCTAHOBJIEHMS OCHOBHBIX COCTAaBJIAIO-
IIMX IPOAYKTA.
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Conclusions

A database of new knowledge on the dynamics of
the Eh values in the canned meat products in pieces
«Stewed beef of the top grade» and «Stewed pork of the
top grade» stored at a temperature of 37°C was accu-
mulated.

. 'The analytical dependences were obtained, which ade-

quately describe the dynamics of the Eh and pH values,
the content of free amino acids and amino-ammonia
nitrogen in proteins, saturated, mono- and polyunsatu-
rated fatty acids in fats of canned beef and canned pork
during storage. To date, the obtained experimental ma-
terial is new.

. 'The character of occurrence of the oxidation and reduc-

tion processes in the product main constituents can be
judged from the character of the changes in the Eh val-
ues in canned beef and pork in pieces.
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