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Annomauyus Abstract

Hayuno-obocrosannvie u ycmarosnentvie memnepamypto-  The scientifically substantiated and established temperature and
B/1ANHOCMHBLE YCTLO6UA XPAHEHUS MACHBIX CIMEPUNUI0BAHHBIX  hymidity conditions of storage of sterilized canned meat are a tem-
Korcepsos — om 0 00 nioc 20°C u OMHOCUMENBHOU 61X HO-  perature in a range from 0 to + 20 °C and the air relative humidity

cmu 6030yxa He bonee 75%. Ho 6 cyposvix u IKCMPpemanvHbix
KIUMAMU1ECKUX YC08Usx petioHos Poccuu kpatite cnoxcHo unu
NpAKMuUUecKU HeBO3MONCHO obecneveHue HOPMUPYEMbIX MeM-
nepamypHo-61aNHOCHHLIX YCA08UL NPU MPAHCHOPMUPOSAHUL

not more than 75%. However, in the harsh and extreme climate
conditions of the Russian regions, it is extremely difficult or practi-
cally impossible to ensure the normative temperature and humidity

conditions when transporting canned foods to a consumet, as well
KOHcep8o8 00 nompebumens, a makxe U NPu KPamkospemeH- a .
Hom xpanenuu. Credosamensio, nonydente Hosvix skcnepu- at short-term storage. Therefore, obtaining new experimental
MeHMAbHOIX 0AHHBIX NO BNIUSHUI0 HEHOPMUPOBAHHDIX YCI0BULI data on an effect of the non-normative temperature and humidity

XPAHEHUsT CMepUNU306aHHbIX KOHCEP606 Ha nokasamenu Ges-  conditions of the sterilized canned foods on the indicators of prod-
onacHocmu U Kavecmea npodyKuyuu akmyanvHol u eaxcrol Ons  uct safety and quality are topical and important for understanding
NOHUMAHUS XApaKmepa u 2nyOuHv OecmpykmusHuix npoueccos,  the character and depth of the destructive processes occurring in a
npomexanusUx 6 nPOOYyKMmMax. product.

Ommeuero, 4mo ckauxoo6pasHoe usmeHeHue KIUMAMUYECKUX [t was noted that an abrupt change in the climatic conditions did
YEnosuUil e 0KA3ATI0 CIMUMYTUDYIOUE20 6030UCMBUS HA PAS- ot have a stimulating effect on microflora development in the
surmie MuKpopnopu & uccredyemvix obpasyax. Bee obpasubt —  py g4y samples. All samples were commercially sterile.

NPOMBIUUTIEHHO CIEPUTILHDL. ; oo oo . :

P 4 The histological investigations proved an increase in the degree of

Tucmonozuueckumu Uccned08aHUIMYU NOOMBEPHOEHO YCuTieHuUe . o .
muscle tissue destruction in the unregulated storage conditions:

cmeneHu O0ecmpyKuulu MoludedHbX B0TIOKOH NpPU Hepezynupye- i y o s had tile oh
MbIX YCTOBUAX XPAHEHUS: MUKDOMPEUsUHDL U Y3Kike NOnepeHHbie microfractures and narrow cross fractions had a multiple charac-
ter, an amount of fine-grained proteinous mass increased.

mpeujurHbl HOCAM MHOMHECBEHHDLL xapaxmep, KOnu4ecmaso

MenKo3epHICcmOil 6enK0B0Tl MACCHI B03POCTIO. It was established that freezing and subsequent storage had a
yCmaH()gﬂeHo, Ymo 3aM0pa)fcu3aHue u nocﬂeaymmee xpaHeHue stronger negative eﬁect on the degree ofprotein destruction and
oKasvieano Gonvuiee ompuyamenvHoe éausHue Ha cmenenv de-  aroma of the broth and meat of the canned foods compared to the
cmpyKyuu 6enKos u apomam OYIbOHA U MACA KOHCep6os, uem  unregulated temperature and humidity storage conditions. For ex-
Hepezynupyemvie mMemnepamypHo-6raxHocmmbvie YCaAosus xpa-  ample, the mass fraction of protein nitrogen and essential amino

nenus. Tax, maccoevie 0onu 6enK08020 A30MA U HESAMEHUMDIX  qacids decreased on average by 7.8%. The preservation of the fatty
9 - . . ) o
AMUHOKUCTOM CHUSUUCE 6 CPedHeM HA 7, 68 %. Coxpantocmu Jcu-— copstityent of the canned foods in the stably freezing condition
08011 cOCMAasAsTOUell KOHCEPBOB 8 CIMAOUNLHO 3AMOPOHEHHOM . . . . .
p u P 5 P _ was considerably higher than in case of alternating freezing and
COCMOSTHUY 3HAYUMETIHO Bbllile, HeM NPu ueped08anHuul YCioeuti ) .
pu uep ) defrosting. The degree of a decrease in the sum content of mono-
3amopaxcueanus u ommaueanus. CmeneHv CHUNEHUS cymmap- o )
unsaturated fatty acids in the canned foods in the unregulated con-

HO20 COOePHAHUT MOHOHEHACOIUEHHDIX HUPHBLX KUCTIOM 8 KOH- diti | o th ] J
CepBax Npu HePeZyUPYeMbiX YCAOBUSAX COCMABUNA 6 CPEOHEM itions was on average more than 20%, those of polyunsaturate

6onee 20%, nonurenacviujeHHbLx — 6onee 31%. fatty acids was more than 31%.

Iokasano, umo 3amopajcusanue KoHcepsos npu cmabumro 1t was shown than freezing of canned food at stably low tem-
HU3KUX memnepamypax npueoauﬂo K Haubosee BbIPANEHHOMY peratures led to the most pronounced negative impact on the
HezamueHoMy 8030elicmeuio Ha apomam 0ynvoHa umsca. Bcped-  aroma of broth and meat. On average, the degree of the effect of
Hem cmenetb 6030elicmeus CMabunvHo HUSKUX memnepamyp Ha  the stably low temperatures was higher by 5.4% compared to the
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5,4% eviuie, yem 6 KOHCEPBAX, XPAHUBUUXCS 6 Hepe2yLupyemblx
meMnepamypHo-61axHOCHHbLX YCI0BUILX.

Coleprcanue 8UMAamMuHos U HaxonseHue npooyKrmos 2uoporu-
3a 6enkos no Pasam «nencuH-mpuncuH» 6 MACHbIX KOHCeP6ax
0CMANUCL HeUSMEHHbIMU 8 UCCTIE0YeMblil NePU0O BpemMeHuU.

BBenenue

B MeXpyHapogHOI ¥ HAallIOHA/IBHOM TOTUCTHKE, B JIO-
TUCTUYECKUX CUCTeMaX M MX CTPYKTYPHBIX 3/1eMEHTaX,
LeISIX MOCTABOK U UX 3BEHDbSX, OTPOMHOE KOJIMYECTBO
9KOHOMMYECKIX PeCypCcOB, YCUINIL, CPeACTB 1 BpeMeHU
TPAaTUTCA Ha TPAHCIOPTUPOBKY, IlepeMelleHne MaTepi-
aJIbHBIX LIeHHOCTEI, TOBaPHBIX IIPOAYKTOB 110 BCEM Peru-
OHaM 3eMHOro Inapa. Jacto cyposble U 3KCTpeMasbHble
K/IMMaTU4YeCcKMe yC/IOBUsA, OTCYTCTBME Pa3sBUTONM TpaHC-
HOPTHONM MHPPACTPYKTYPLI U M3HOLIEHHOCTD JOPOKHBIX
Iy Tell IB/IAeTCs MPo6/IeMoii OTJa/IeHHBIX PETMIOHOB CTpa-
HBI, YTO 3aTPyHHsAET WIN Jie/laeT HEeBO3MOXHBIM obec-
IeYeHNe TPAJUILVOHHBIX TeMIIepaTypHO-BIXXHOCTHBIX
YCIIOBUII TIpM TPAHCHOPTMPOBAHMYM KOHCEPBOB [IO IIO-
TpeOuTess, a TaKkKe U MpU KPaTKOBPEMEHHOM XPaHEeHUN
B HEOTAIIMBAEMBIX CK/IA/ICKMX IIOMeleHNAX. B 60sbioin
CTENEeHN 3TO OTHOCUTCA U K Poccun. B cumy cBoer orpoM-
Hoit momagu Poccusa — cTpaHa mpMPORHBIX KOHTpa-
cToB. Tak cpefjHIe TeMIIepaTypbl CAMOTO TEITIOI0 MecAIla
kone6morcs ot 1wioc 1°C Ha Kpaitnem CeBepe o 1tioc
25°C na Ilpukacnniickoit HusMeHHOCTH U 1ttoc 40 °C Ha
foro-3anajie Cubupy; caMoro XoJOfHOTO MecAla — OT
mtoc 6 °C Ha YepHOMOpCcKOM 1obepexbe o MuHyc 50 °C
B ceBepo-BocTouHOI Crbupn [1].

[Tnomanb apKTUYECKUX TEPPUTOPUIL CTPAHbI IIPEBbI-
maeT 2 M/IH. KM? ¢ Hace/leHeM OKoyo 1 MutH. e [2].

Hay4uHo-060CHOBaHHbBIE U YCTAQHOBJICHHbBIE TeMIIe-
PaTypHO-B/IKHOCTHBIE YC/IOBUA XPAaHEHMsS MACHBIX
CTepUIN30BAHHBIX KOHCepBOB — 0T 0 mo mmoc 20°C
M OTHOCHTETBHON BIaXXKHOCTM BO3AyXa He 6omee 75%.
Ilog TemmepaTypoil XpaHeHUs IOAPA3yMeBaeTCsA TeM-
neparypa Bo3[lyXa B XpaHM/IUIIE, HAa CKJIaJie WIN IPy-
30BOM TPaHCIIOPTE BO BpeMs NepeBO30K. Temmeparypa
ABJAETCA BaXKHENINMM IIOKasaTeleM, IIOCKOIbKY C IIO-
BBIIIEHNEM TeMIlepaTypbl Bblle HOpMbl Ha 10°C cko-
POCTb XMMMYECKUX ¥ OMOMOrMYecKNX INPOLIeCCOB yBe-
nmanBaeTcs B 2-3 pasa. [Ipu Temmeparype HinDKe HyIA
BOJIa, BXOZIAIIAsl B COCTaB NIPOAYKTOB, 3aMeP3aeT U pas-
pylLIaeT MUKPOCTPYKTYPY U YIAaKOBKY. OTHOCKTe/NIbHAS
BJI)KHOCTDb BO3/JyXa CBA3aHA C TeMIIepaTypoit 06paTHOI
3aBUCUMOCTBIO. IIpy M36bITKe BOASAHBIX IAPOB Ha IIO-
TpeONUTEeIbCKOII YIIAKOBKE, 4 TAK)Ke HEIIOCPeCTBEHHO Ha
CTEHaX M IIOTOJIKAaX XPaHMWINIIA 06pasyeTcss KOHJEHCAT.
VsBecTHO, 4TO Ha/nMume KOHJIEHCATa Ha IOBEPXHOCTHU
MeTajjla HPUBOAUT K KOPPO3UM €r0 MOBEPXHOCTH. Bo3-
MO>KHO, 4TO pe3Kle CKa4YKoOoOpasHble Meperajbl TeMIIe-
PaTypbl U BIQXKHOCTM MOTYT OKa3bIBaTh 00Jee CUIbHOE
OTpUILIATe/IbHOE BJINMAHME Ha COXPAaHHOCTb IIPOAYKLIN,
4yeM CTabu/IbHbIe OTPULIATe/IbHbIE TeMIIePATYPBbI.
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canned food stored in the unregulated temperature and humid-
ity conditions.

The content of vitamins and accumulation of products of protein
hydrolysis by the phases «pepsin-trypsin» in canned meat did not
change in the studied time period.

Introduction

In the international and national logistics, in the logis-
tics systems and their structural elements, supply chains
and their stages, a huge amount of economic resources,
efforts, money and time is spent on transportation, trans-
fer of valuables and goods throughout all regions of the
world. Often, the harsh and extreme climate conditions,
an absence of the developed transport infrastructure and
the poor state of roads present a problem for the remote
regions of the country, which make it difficult or impos-
sible to ensure the conventional temperature and humidity
conditions at transportation of canned foods to a consum-
er, and well as at short-term storage in the unheated stor-
age buildings. To a large extent, this is also true for Russia.
Due to its huge territory, Russia is a country of nature con-
trasts. For instance, the mean temperatures in the warmest
month vary from +1°C in the Far North to +25°C in the
Peri-Caspian Lowland and +40 °C in the South-West of Si-
beria. For the coldest month the temperature range is from
+6 °C on the Black Sea coast to -50 °C in the north-eastern
Siberia [1]. The area of the Arctic territory of the country is
more than 2 million km? with the population of 1 million
people [2]. The scientifically substantiated and established
temperature and humidity conditions of canned food stor-
age are the temperature in a range from 0 to + 20°C and
the air relative humidity not more than 75%. By the stor-
age temperature is meant the air temperature in a storage
building, warehouse or goods transport during transporta-
tion. A temperature is an important indicator as with a tem-
perature increase above the norm by 10°C, the rate of the
chemical and biological processes increases by 2-3 times.
At a temperature below zero, water, which is a constituent
of a product, freezes and destroys the microstructure and
a package. The relative air humidity negatively correlates
with a temperature. At excess of water vapor, a condensate
is formed on a consumer package and directly on the walls
and ceilings of a storage facility. It is known that the pres-
ence of a condensate on a metal surface leads to corrosion
of its surface. It is possible that abrupt changes in a tem-
perature and humidity can have a stronger negative effect
on product storability than stable negative temperatures.
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B ucTtopum «KoHCEpBHOTO [ie/la» M3BECTHO HEMaso
ClIy4aeB OYeHb INPOMO/DKUTEIBHOTO XPaHEHUA KOHCEp-
BOB B HEHOPMIUPOBAHHBIX TeMIlepaTypHO-BIaXKHOCTHBIX
ycnoBusx. Hambornee M3BeCTHBIMM MOXKHO CUUTATh M-
leBble KOHCepBBI A BoNcK «Ily ¢ MsAcoM m Kamero»
B JKeCTSAHOI IasfHOI BHax/leCT OaHKe, IPOM3BeJeHHbIE
B 1900 roxy Ha ¢abprke nuieBbix KoHCepBOB D. A3nbepa
B C. [lerep6ypre, B3sTble B 1974 rofly 13 OCTaBILIErOCs N~
1IEBOT0 CKJIaja, 3a710)KeHHoro B 1900 ropy y4yacTHUKaMu
ITepBoit MOAPHOI SKCIEANIIMY HA TTyOUHY 1,3 M B ycmo-
BMAX BEYHOJ Mep3noThl. KOHCepBBI OCTANNCh IPOMBIII-
JIEHHO CTEPU/IbHBIMM ¥ IIPUEM/IEMBIMU 110 OPTaHOJEINTH-
YeCKMUM CBOJCTBaM [3].

OpnHako JaHHBIE ITO Ka4eCTBY M 0e30IaCHOCTM KOH-
CepBOB, XPaHUBIINXCA B YCIOBMAX, BBIXOAAILINX 32 IIpe-
fie/Ibl HOPMUPYEMBIX, HOCAT (parMeHTapHBIN XapaKTep
I HE MO3BOJIAIOT B IIOJIHOJM Mepe OL€HUTh XapaKTep fie-
CTPYKTMBHBIX M3M€HEHUIT ToToBOM npopykuun. Cremo-
BaTeNbHO, CUCTEMATU3VPOBAHHbBIE SKCIIEPMMEHTAIbHbIE
JaHHble 110 BIMAHUIO HEPerylMpyeMbIX TeMIepaTyp-
HO-BJIa)KHOCTHBIX YC/IOBMII XpaHEHUsA CTEpUIN30BaH-
HBIX KOHCEpBOB Ha ITOKa3aTenyu 0e30IIacHOCTM M Kadye-
CTBa HPOAYKUMU OYAYT CIOCOOCTBOBATH NMPABUIBHOMY
U CBOEBPEMEHHOMY NPUHATHUIO PELIEHMUII 10 MCK/IIYe-
HUI0O BO3MOXXHOCTM IIONAaflaHMe B NNIY HOTpeOuTesnd
HEKa4yeCTBEHHO PO yKIIMIA.

Lenp muccnenoBanmii — u3y4eHne BIUAHNAA HEHOPMU-
POBaHHBIX TeMIIEpAaTyPHO-B/Ia)KHOCTHBIX YCTIOBMII XpaHe-
HIIA Ha 6€30I1aCHOCTD M Ka4eCTBO MACHBIX KYCKOBBIX KOH-
cepBoB «[0BAMHA TyllIeHas BBICHINIL COPT».

OO0'BEKTHI I METOMbI MCCIETOBAHII

B kadectBe 00BEKTA MCC/IENOBAHNUI B3ATHI OIBITHBIE
06pasibl KOHCepBOB «l0OBAANMHA TYIIeHas BBICIIUIT COPT»
(TOCT 32125), B cocTaB KOTOPBIX BXOZM/IN: TOBSIAVIHA KU -
JIOBaHHas C MAaCCOBOII IOJIEV )KMPOBOI ¥ COEAVIHUTEIbHO
TKaHell He 6ormee 6% B KomudectBe 87%, >KUP TOBSKUIL,
JIyK, COTb ITIOBapeHHas, Mepel], YePHbII 1 ICT IaBPOBBbII],
M3TOTOBJIEHHbIE VI3 OJHOI MaPTUM CBIPbS, B LIeTbHOTAHY-
TOM XKeCTsiHOM 6aHke Ne 8 B konmmyecTBe 600 6aHOK 1 Xpa-
HUBIIMECH:

— IpM TPAJULVOHHBIX TeMIIepaTypPHO-BIAXXHOCTHBIX

YC/IOBUAX — KOHTPOJIBHBII oOpaser; Ne 1;

— B YC/IOBUAX MOPO3UIBHOI KaMepbl IIpM TeMIlepaType

munyc 12 °C — obpasers Ne 2;

HEpEeryIMpyeMblX TeMIlepaTypHO-BIaXKHOCTHBIX

yCImoBusAX — obpaser Ne 3.

Bbitm mpuHATH ABa BapMaHTa HapyIIe€HWUA YCIOBMUI
TPaHCIIOPTUPOBAHNUA ¥ XpaHEHNA: NEPBbII — KOHCEp-
Bbl XpaHWIM B TedeHMe IecTy Hepmenb (deBpanb-mapT
TEKYIEro Trofja) IIPY HeperyIupyeMbIX TeMIIepaTyp-
HO-BJIA)KHOCTHBIX YC/IOBMAX OKPY>KaloOIllell Cpefibl; BTO-
poit — KoHcepsbl XpaHuan 30 CyTOK IIpu TeMIlepaType
munyc 12°C.

B pabore 1cronbp3oBaHbI CIeyoIIe METOAbI OIIpefie-
TIEHNA:

— B
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The history of conservation knows many cases of very
durable storage of canned foods in the unregulated tem-
perature and humidity conditions. One of the most famous
is the canned foods for the military «Shchi with meat and
kasha» in a tin soldered in overlap, which was produced
in 1900 in the cannery of E. Aziber in Saint Petersburg and
taken out in 1974 from the remained food storage facility
built in 1900 by the participants of the first polar exhibi-
tion at a depth of 1.3 m in the permafrost conditions. The
canned food remained to be commercially sterile and ac-
ceptable by the organoleptic properties [3].

However, the data on the quality and safety of canned
foods stored in the conditions that fell outside of the norms
have the fragmented character and do not allow a full as-
sessment of the destructive changes of finished products.
Therefore, the systemized experimental data on the effect
of the unregulated temperature and humidity conditions
of storage of sterilized canned foods on the indicators of
safety and quality of products will facilitate the correct and
timely decision making with respect to exclusion of the
possibility of entering poor-quality products on a table of
a consumer.

The aim of the investigation was to study the unregu-
lated temperature and humidity conditions of storage on
safety and quality of canned meat in pieces «Stewed beef
of the top grade».

Subjects and methods of research

The experimental samples of canned meat in pieces
«Stewed beef of the top grade» (GOST 32125) were used
in the study as a subject of research. The composition of
canned meat included trimmed beef with mass fraction of
fatty and connective tissues not more than 6% in an amount
of 87%, beef fat, onion, table salt, black pepper and laurel
leaf. The canned foods were made from a single batch of
raw material in the tins No 8 in a quantity of 600 cans and
were stored in:

— the traditional temperature and humidity conditions —

control sample No. 1;

— the conditions of a freezing chamber at a temperature

of -12 °C — sample No. 2;

— the unregulated temperature and humidity condi-

tions — sample No. 3.

Two variants of violation of storage and transportation
conditions were considered: the first, when canned meat
was stored for six weeks (February-March of the current
year) in the unregulated temperature and humidity condi-
tions of the environment; the second, when canned meat
was stored for 30 days at a temperature of -12°C.

In the work, the following methods of detection were
used:
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— BenmnuuHbI nepekucHoro (ITY) umcrna xxmpa o peakiun
B3aMMOJIEVICTBUA IIPOJYKTOB OKMCIEHUSA >XVBOTHBIX
JKUPOB (TIepeKuceil U TUApONepeKmceii) ¢ OAUCThIM
KaJ/lueM B pPacTBOPe YKCYCHOI KUCTIOTHI 11 X1opodopma
C MOC/IEAYIONIIM KONNYECTBEHHBIM OIpefie/IeHNEeM BbI-
IeNIMBIIETOCS 110fja PacTBOPOM THOCY/IbdaTa HaTpus
TUTPUMETPUIECKUM METOROM [4];

BermmuyHbl KucnorHoro (KY) umcma — turpomerpu-
YeCKMM METOJOM, OCHOBAaHHBIM Ha TUTPOBAaHUM CBO-
OOHBIX XMPHBIX KMCIOT PACTBOPOM THIPOOKUCHU Ka-
nus [5];

3HaueHMit tmobapburyposoro umcna (TBY) — mo
peakiuy To6apOUTYpPOBOIL KUCIOTH ¢ MaJOHOBBIM
aJIbJIeTU/IOM, OOpas3yIOIMMCS TIPY OKMC/IEHUM HeHa-
CBILIIEHHBIX XXMPHBIX KUCTIOT, COAEPXKALINXCS B MCe,
U Ha HOC/efyolleM n3MepeHun abcopbuun obpaso-
BaBIIIeVICs OKPAcKM Ha crieKTpodoromerpe [6];
copepxxaHus Qpaxumit a30Ta — MeTOfjaMM, OCHOBAH-
HBIMM Ha CIIOCOOHOCTY OE/IKOBBIX BEILECTB OCAXKATh-
Cs1 TIOF; [IeVICTBUEM Pas3/IMYHbIX PeareHTOB. BenKoBblit
a30T OCAXK[JA/IN TPUXIOPYKCYCHOM KUCIOTOM C IOCIIe-
flylollell MMUHepanM3alyeil ocajka M OIlpefielieHNeM
asora B HeM 10 MeTofly Kbenppansa. [lentugHeiii asoT
OIIpeie/IA/IM IO PasHOCTU MKy a30TOM, OCaxjae-
MBIM (ocpOpHOBONIBGPAMOBOI KUCTIOTON U a30TOM,
OCXJIaeMbIM TPUXIOPYKCYCHOI Kucnoroil. Kommue-
CTBO OCTaTOYHOTO a30Ta IPEICTAB/IANO COO0IT Pa3HN-
Iy MKy KOJIMYeCTBOM OOII[ero a30Ta 1 KOMIeCTBOM
6€JIKOBOrO 1 MEeNTURHOIO [7];

aAMIHOKVIC/TIOTHOTO COCTaBa 6e/lka — 110 METOJVIKe BbI-
TIOJTHEHMSI M3MEPEHMUIT MAacCOBOJI KOHLEHTpaLMy Ha-
uboree pacHpoCTpaHEHHBIX AMUHOKIC/IOT B BOJHOM
pactBope B auamazoHe 5-70 /M’ MeTOZOM BBICOKO-
3¢ deKTUBHOI )XMAKOCTHON XpoMartorpaduu [8];
JKVPHOKVICIOTHOTO COCTaBa JIMINMAOB — BbIJE/ICHN-
eM MINUJI0B U3 00paslioB 9KCTpaKIyeil Xmopopopm/
MeTaHONIOM 110 MeTofy Pomda. YncTOTy BbIfENEHHBIX
JIUINUIOB IIPOBEPANN METOLOM TOHKOC/IOMHON XPO-
marorpadpun. OnpeneneHne cocTaBa XUPHBIX KUCTOT
IIPOBOAVIY Ha ra3doBoM xpomartorpade HP 6890 dup-
mbl «Hewlett Packard» [9];

BuTaMMHHBI COCTAaB OIpeReNnsiu MeTOfOM obOpa-
eHHO-}a30B0oi1  BBICOKO3(h(EKTUBHON KUAKOCTHOI
xpomarorpadun (BOXKX) nHa cucreme BOXKX Ultimate
3000 (Dionex) B yabrpadmoneroBoit (YP) obmactu
CIIeKTpa C 3aJaHHOII JIMHON BOJHBI AJIA KaXK/[OTO BU-
taMrHa. [loAroroBka mpo6 [y BOZOPACTBOPUMBIX
BUTAaMIHOB 3aK/II0Yajach B IepeBofe nx ¢ocdarHbix
dbopM myTeM MOCIENOBATE/NbHOIO KUCTOTHOTO U dep-
MEHTaTMBHOTO TUAPOINM3a KOMIUIEKCOM (epMEHTOB
a-ammas from Aspergillus oryzae (Sigma 86250-100G),
a TaKXKe OCaX/JeHN! 0e/IKOB paCTBOPOM TPUXIOPYKCYC-
HOJ KMCNMOTBL. [l )KMPOPAcTBOPUMBIX BUTAMIHOB —
B IIEJIOYHOM TUJPOIM3e VX CIOXHOI(UPHBIX (opMm,
HOC/IeAyIoLeil 9KCTPAKUMM  AVSTUIOBBIM  3(QUpPOM
Y KOHIIEHTPUPOBAHNA.
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— peroxide value (PV) of fat by the reaction of interaction
of animal fat oxidation products (peroxides and hy-
droperoxides) with potassium iodide in the solution of
acetic acid and chloroform with the following quantita-
tive titration of released iodine with the sodium thio-
sulphate solution by the titration method [4];

acid value (AV) by the titration method based on titra-
tion of free fatty acids with potassium hydroxide [5];
thiobarbituric acid value (TBAV) by the reaction of
the thiobarbituric acid with malondialdehyde formed
in the oxidation of unsaturated fatty acids contained in
meat and the following detection of absorption of the
formed color on a spectrophotometer;

content of nitrogen fractions — by the methods based
on the ability of the protein substances to precipitate
under the action of different reagents. Protein nitrogen
was precipitated with trichloroacetic acid with the fol-
lowing mineralization of precipitate and detection of
nitrogen by the Kjeldahl method. Peptide nitrogen was
determined by the difference between nitrogen precipi-
tated with phospho-wolframic acid and nitrogen pre-
cipitated with trichloroacetic acid. An amount of resid-
ual nitrogen is the difference between an amount of the
total nitrogen and an amount of protein and peptide
nitrogen [7];

amino acid composition of protein — by the method
for measurement of mass concentration of the most
abundant amino acids in the aqueous solution in a
range of 5-70 g/l by the method of high performance
liquid chromatography [8];

fatty acid composition of lipids — by isolation of lipids
from the samples by extraction using the Folch chlo-
roform/methanol method. The purity of the extracted
lipids was verified by the method of thin layer chro-
matography. The composition of fatty acids was de-
tected on a gas chromatograph HP 6890 from Hewlett
Packard [9];

The vitamin composition was detected by reversed-
phase high performance liquid chromatography (HPLC)
using the system HPLC Ultimate 3000 (Dionex) in the
ultraviolet (UV) spectral region with the specified wave-
lengths for each vitamin. Sample preparation for water-
soluble vitamins consisted in transformation of their phos-
phate forms by sequential acid and enzymatic hydrolysis
with a complex of enzymes a-Amylase from Aspergillus
oryzae (Sigma 86250-100G) and precipitation of proteins
with a solution of trichloroacetic acid. Sample preparation
for fat-soluble vitamins consisted in alkaline hydrolysis of
their ester forms and subsequent extraction with diethyl
ester and concentration.
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XpomaTorpadudeckoe  pasjiefieHne  BOJOPACTBO-
PUMBIX BUTaMMUHOB IIPOBOAMIM Ha KoOJOHKe Acclaim
PolarAdvantage II C 18 5 mkm 4,6 x150 MM (Dionex), nc-
HOJ/Ib3Ys B KauecTBe MOfBIDKHO (a3bl pocdaTHblit Oydep
(pH 3,4), 6upucTMIIMPOBaHHYIO BOLYy ¥ AIleTOHUTPUIL,
B IPaJIUEHTHOM peXMMe SMoMpoBaHud. [I1a xpomaro-
rpauyuecKkoro pasfie/neHns >KUPOPACTBOPUMBIX BUTa-
MuHOB ucnonb3oBamu KonoHky SUPELCOSIL LC-PAH
5 MM 4.6x150 MM (Supelco) Ha ocHOBe MOPUCTBIX CH-
JIMKaTeNbHBIX YaCTUL XMMWYECKNM MOAUPUIMPOBAHHBIX
(eHWIbHBIMM IPYIIIAMY, YTO ITO3BOJIAET C BBICOKOI Ce-
JIEKTUBHOCTDBIO Pasfie/INTh >KUPOPACTBOPYIMbIE BUTAMMI-
HBL. B KauecTBe MOABIDKHOI (ha3bl IpUMeHsIN 92 %-HyIo
CMeCh METaHOJI-BOJIA, PEXXVIM 3JTIOMPOBAHNA — U30KPATH-
yeckuii [10, 11].

— mepeBapuMOCTI 6enKoB «in vitro» — QepmeHTHBIM
rufpomsoM Oenka MeromoM A.A. IlokpoBckoro
u V.JI. EpranoBa B moguduxarnuu BHUVIMIT;
IPOMBIIIIEHHO CTEPUIBHOCTU KOHCEPBOB — MeTO-
JIOM, OCHOBAHHBIM Ha OIIpefie/ieHN) BHEIIHeTO BUJA
U TePMETUYHOCTY KOHCEPBOB, BbIAB/ICHNN B IPOJYKTe
YKM3HECIIOCOOHBIX MUKPOOPraHu3MoB [12];

apoMaTa — MHCTPYMEHTA/IbHBIM MeTO/IOM Ha Iprbope
VOCmeter (AppliedSensor, Germany), 0CHOBaHHBIM
Ha aHajM3e JTeTy4MX OpraHmdecKknx BemecTs (volatile
organic compounds) py HOMOIIM YeTIPEX METaJIO-
OKCHUIHBIX ceHcopos (MOS) 1 BocbMM KBapIieBbIX MU -
KpobanaHcHbIX ceHcopos (QMB).

VccnepoBanne MUKPOCTPYKTYpPbI 00paslioB KOHCep-
BOB IIPOBOJVIIV METOZIOM, OCHOBAHHBIM Ha U/IeHTU(UKA-
VM Ha TMCTOJIOTMYECKVX Iperaparax KMBOTHBIX 1 pa-
CTUTETIbHBIX KOMIIOHEHTOB B Pas/IMYHbIX BUJAX MSACHBIX
KOHCEPBOB U MACOIIPOAYKTOB B COOTBETCTBUM C VX MIU-
KPOCTPYKTYPHBIMI 0COOEHHOCTAMI, a TaK)Xe YCTaHOBJIe-
HUV COOTHOIIEHVs MBIIIEYHON ¥ COeAMHUTENTbHON TKa-
Heil B MSICHOM cbIpbe [13].

O6paboTKy 3KCIIepUMEHTAIbHbIX JAHHBIX IPOBOAVIIN
MeTOfJaM/l MaTeMaTHYeCKON CTaTUCTUKU. ITOBTOPHOCTB
OIBITOB TpeX M NATMKpaTHaA. [UIOTe3bl IpOBepsIN
C YPOBHEM JJOBEepUTENbHOM BeposaTHOCTH 0,95.

B MS Excel anmpoxkcumanmio sKCIepyMeHTaTbHbBIX
[QHHBIX OCYIECTB/ISUIM IIyTeM IOCTPOEHMS X rpaduka
C TIOC/IeAYIOIUM II0A00POM HOAXOAAIIEH alIpOKCUMMU-
pyromieit QyHKIVN.

PesynpTaTsl 1 nX 06cyKaeHne

1151 OLieHKM BO3JIelICTBYIOLIero pakTopa — Heperyiu-
pyeMBbIX TeMIlepaTypHO-B/IaXKHOCTHBIX YC/IOBUIT OKpy»Ka-
fotteit cpenbl (o6pasers Ne 3) B mepumoy; MCCIeOBaHNUI Ben
JKYPHa/l 3HaUeHMil TeMIepaTypbl U BIXKHOCTU BO3[yXa
B TeYeHMe KaKJbIX CYTOK, AMHAMMKA M3MEHEHNS KOTO-
PBIX NpeACTaBAeHa Ha pUCYHKax 11 2.

AHamm3 KIMMaTM4ecKuX AaHHbIX (puc. 1-2) moka-
3aj1 60/IbLIOI pa3bpOC HHEBHBIX ¥ HOYHBIX TEMIIEPATYp:
oT MuHYyc 11 °C "HOoubl0 mo mmoc 10°C gHeM 1 cpefHecy-
TOYHONM BIQXHOCTU: MakKCHMajabHOU B deBpane (96%)
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Chromatographic separation of water-soluble vitamins
was carried out on the Acclaim PolarAdvantage II C 18
column (5 pm 4.6x150 mm) (Dionex) using phosphate
buffer as a mobile phase (pH 3.4), bi-distilled water and
acetonitrile in the gradient mode of elution. For the chro-
matographic separation of fat-soluble vitamins, we used
the SUPELCOSIL LC-PAH column (5 um 4.6 x150 mm)
(Supelco) based on the porous silica particles chemically
modified with phenyl groups, which allow highly selective
separation of fat-soluble vitamins. As a mobile phase, 92%
methanol-water mixture was used with the isocratic mode
of elution [10, 11].

Protein digestibility in vitro was determined by
enzymatic hydrolysis of protein using the method by
A.A. Pokrovsky and I.D. Ertanova in the modification of
VNIIMP;

Commercial sterility of canned meat was verified
by the method based on an assessment of appearance
and hermeticity of the canned foods, detection of viable
microorganisms in a product [12];

Aroma was assessed by the instrumental method on
the VOCmeter (AppliedSensor, Germany) based on the
analysis of the volatile organic compounds using four
metal oxide sensors (MOS) and 8 quartz microbalance
(QMB) sensors.

Study of the microstructure of the canned meat
samples was carried out by the method based on the
histological identification of the animal and plant
components in different kinds of canned meat and meat
products according to their microstructure peculiarities,
and establishing the ratio of muscle and connective
tissues in meat raw material [13].

Processing of the experimental data was carried out by
the methods of mathematical statistics. The experiments
were replicated three and five times. The hypotheses were
verified with the confidence level of 0.95.

Approximation of the experimental data was carried
out in MS Excel by building a graph with the subsequent
selection of a suitable approximating function.

Results and discussions

To assess the influential factor (the unregulated
temperature and humidity conditions of an environment;
sample No 3), in the period of the study, the journal of the
values of the air temperature and humidity during each
day was kept. The dynamics of their changes is presented
in Fig. 1and 2.

The analysis of the climatic data (Fig. 1-2) demonstrated
a high dispersion of the day and night temperatures (from
-11°C at night to +10 °C during the daytime) and average
daily humidity with maximum in February (96%) and
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Figure 1. A graph of the air temperature during the studied period
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Figure 2. A graph of the average daily air humidity during the studied period
Puc. 2. Tpadux cpefHecyTO4YHOI BIaXKHOCTY BO3[IyXa B MCCIIE/IyeMblil IIepIOf,

U MUHUMaIbHOI B MapTe (30%). Tax, mepBble iBe Hefenn
Be4epoM, HOYBIO U yTPOM IIpeobIaiany HU3Kye TeMIepa-
Typbl — B cpefiHeM MIHYC 4 °C, THeM TeMIlepaTypa He IOfi-
HMMasach Bbie mwitoc 4 °C. I[Ipu TakoMm TeMreparypHOM
peXumMe BO3MOXKHO HMOJAMOpaKMBaHVE ITOBEPXHOCTHOTO
C/10s1 KOHCEPBOB. B mocenyomne nse Hefleny XpaHeHus
npeo6ajiany TeMIepaTypsl O/IM3KMe K HY/II0 — B OCHOB-
HoM MuHYC 1°C n Munyc 2 °C HOYBIO U1 yTPOM, BbIIIE HY/IA
(B cpegnem mmoc 3,8°C) — mHeM u mmoc 1,5°C B cpep-
HeM BeuyepoM. TpeTnit mepnop, NCCIefoBaHuil OT/INYancs
npeo61afaHieM HU3KMX TeMIepaTyp, 4YTO MOIJIO IIpMBe-
cTi K 6osee TIyOOKOMY 3aMOPaKVBaHMIO KOHCEPBOB —
B HOYHOE I yTpeHHee Bpems o MuHyc 9°C n 1o MuHycC
4°C — pgHeM. B nmocnenHme Tpyu SHA UCC/IefOBaHNUI TeMIIe-
PaTYpPHBILI AMaIa30H JiepyKa/ICs BbIIIE HY/IA TPayCcoOB, 9TO
CIIOCOOCTBOBAJIO OTEIIEHNIO KOHCEPBOB.
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minimum in March (30%). For example, during the first
two weeks, low temperatures prevailed in the evenings, at
nights and in the mornings (-4 °C on average), while dur-
ing the daytime the temperature did not rise higher than
+4°C. Under such temperature regime, the slight freezing
of the surface layer of canned foods is possible. During the
following two weeks, the temperatures around zero pre-
vailed, mainly, -1°C and -2°C at nights and in the morn-
ings, above zero (+3.8°C on average) during the daytime
and +1.5°C on average in the evenings. The third period of
the investigations was characterized by prevalence of low
temperatures, which could lead to more deep freezing of
the canned foods: up to —9°C at night and in the mornings
and up to -4°C during the daytime. Over the last three
days of the investigations, the temperature range was above
zero, which facilitated thawing of the canned foods.
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AHanm3 TeXHMYECKOJ TUTePaTypbl, CBA3AHHON C U3-
ydeHeM aClIeKTOB 3aMOPaKMBaHUA TePMOOOPaOOTaHHBIX
MUILEBBIX IPOAYKTOB, II0Ka3aJI, YTO OCHOBHOE BHUMaHUe
UCCreffoBaTey obpalaay Ha CTabMIbHOCTD MUKPOOUO-
JIOTMYeCKMX ¥ OPTaHOTIENTUIECKMX ITI0Ka3aTeNlell C Le/blo
000CHOBaHNsA CpPOKa FOFHOCTY TaKoI popykuny [14-17].

Tax, ccrenys BapeHyIo CBUHYIO KOPEVIKY, YIIaKOBaHHYIO
I07] BAKYYMOM B ITO/IMaMIJ-TIO/TUIIPONIM/IEHOBbIE TTaKeThI
u TepMoobpaboTanHyio npu Temueparype 70°C B TedeHMe
12 4, xpanuBuIytocs npu 2 °C B Tredenne 10 Hefienb, yCTaHOB-
JIEHO, YTO CEHCOpHas MOpdYa IpeAIIecTBOBaIa MUKPOOMU-
OJIOTVYECKON TIOpYe. BbIAB/IEHDI NEPErpeThlil BKYC U MIPO-
TOPKJIOCTD, TIPY 9TOM OIIpefie/IeHbl yMepeHHbIe KOMNYecTBa
(2-3 log KOE/r) mneceneit u gpoxokeit. CBUHas Kopeiika
6bI1a HeTpuemsteMoit mocre 10 Hefenb xpanenus [14].

PaspyuieHne 1 MHrMOMpOBaHNME MUKPOOPraHU3MOB,
0COOEHHO NATOTEHHBIX, HOCTUTAIOCh MOCPEJCTBOM JC-
XOJHOTO 3Tala TepMOOOPAOOTKM M MOC/IEAYIOLIEero Xpa-
HeHus1 mpu 6Oormee Hu3Kux Temmeparypax (Hill, 1994).
OO6bIYHBI ITpolLecc TepMO0OOpabOTKI-OXIXAeHNA B [la-
Huy, @pannun, lepmanuy, HIBennn n Be}II/IKO6pI/ITaHI/H/I
TpeboBano TepmoobpaboTky B aranasone 65-80°C c mo-
CTIEAYIOIUM IIPOLIECCOM OXTXKAEHMS [0 HOCTVDKEHUA
temnepatypsl 10-3°C B mpegenax 1,5-4 4, a 3areM xpaHe-
HUA IIpU TeMIeparype B npegenax 0-3 °C (Hill, 1994). bo-
Jlee HM3KYE TeMIIepaTypbl XpaHEHUA VCIIONb30BA/IN IS
YIUIMHEHV TPOJO/DKUTENIPHOCTY XPAaHEHUA 3THUX IIpO-
IYKTOB, IOIJepKMBas UX TeMueparypy npu 1-2°C Hike
TeMIlepaTypbl 3aMep3aHus. [IuijeBble IPORYKTHI, IIOCTIE
TepMOOOPAOOTKY, TOABEPray CYHEePOXTKACHUIO IIpK
1-2°C HmKe TeMIlepaTypbl 3aMep3aHusA IPOLYKTa MU
3aMOpaXMBaHMIO Npu Temneparype munyc 30 °C, a 3atem
pasmopaxkusamu o 5°C mpu Heobxopumoctu (O'Leary
et al., 2000; Redmond et al., 2004) [16].

VccnenoBamyu ceHCOpHbIe XapaKTePUCTUKU KYPUHBIX
TPYIOK IIOC/Te TEPMOOOPAOOTKY, XOIOAMIBHOIO XpaHe-
HUA U IIOBTOPHOTO HarpeBaHusA. TepmooOpaboOTKy Bemn
npu Temuneparype 70-80°C, xpaHWIn Ipu TeMIIepary-
pe 5°C B Teuenne 7 gHeil. IlokasaHo, 4To Ipu Temmepa-
Type TepMoobpaborky 80°C 3HAYMTENBHO YIyYIIAINCh
CEHCOpHbIe XapaKTepUCTUKM HPOAYKTa, B OTINYUE OT
3TOTO K IPOAYKTA, HO M3TOTOBJIEHHOTO OOBIYHBIM KY-
JIMHApPHBIM CrlocoboM. [eoHMYecKye pesynbTaThl Mpu-
BJIEKaTe/IbHOCTM IIOKa3aly, YTO B IIPOTUBOIIOJIOKHOCTD
OOLIEIPUHATOMY, 9TU M3MEHEHNS He BCEIrfia JKelaTe/IbHbI
B OTHOLICHNY IIPUEM/IEMOCT IPoRykToB. [TokasaHo, 4To
TepMOOOPabOTKA, HEOOXOmMMast il 0OecrevYeHrs] Mu-
KpOOMOIOrnyeckoil 6e30IacHOCTH, BbI3bIBaJlA OIIYTH-
MYIO IIOTEPI0 CeHCOPHOTO KadecTna [18].

Pe3ynbraToB mcciefoBaHUI 110 XpaHEHUIO IIPOAYKTA,
noyBeprierocs repMoo6bpaborke soime 100 °C 1 xpaHuB-
IIErOCsl B HepeTryIMpyeMbIX TeMIIePaTypHO-BIaXKHOCTHBIX
YCIOBMAX MIN TPV OTPULIATEIbHBIX TeMIlepaTypax Ipa-
KTU4ecKu HeT. KpoMe pe3ynbTaToB MCCIEOBaHUIT TIPO-
JIyKTOB C/Ty4aliHO OKa3aBIINXCA B TAKUX TeMIIEPATypPHO-
BJIQKHOCTHBIX YC/IOBUAX.
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The analysis of the technical literature linked to the
studies on the aspects of freezing of thermally treated
foods showed that the researchers largely focused on the
stability of the microbiological and organoleptic indicators
with the aim of substantiation of the shelf life of such prod-
ucts [14-17]. For example, when studying cooked pork loin
packed under vacuum in the polyamide-polypropylene
bags and thermally treated at a temperature of 70°C for
12 hours and stored at 2°C for 10 weeks, the researchers
established that the sensory spoilage preceded the micro-
biological spoilage. The warm-over flavor and rancidity
were revealed, while the numbers of molds and yeasts were
moderate (2-3 log CFU/g). Pork loin was unacceptable af-
ter 10 weeks of storage [14].

Destruction and inhibition of microorganisms, es-
pecially pathogenic, are achieved by the initial stage of
thermal treatment and subsequent storage at lower tem-
peratures (Hill, 1994). It was stated the usual process of the
cook-chill process in Denmark, France, Germany, Sweden
and the UK requires thermal treatment in a temperature
range of 65-80 °C with subsequent chilling for 1.5-4 hours
until a temperature of 10-3°C and following storage at a
temperature in a range of 0-3°C (Hill, 1994). Lower stor-
age temperatures are used to prolong storage duration of
these products maintaining their temperature at 1-2°C
below the freezing temperature. Food products after treat-
ment were subjected to supercooling at a temperature of
1-2°C below the freezing temperature and then to thawing
to 5°C when necessary (O’Leary et al., 2000; Redmond et
al., 2004) [16].

The sensory characteristics of chicken breasts after ther-
mal treatment, refrigeration storage and reheating were
studied. The thermal treatment was carried out at a tem-
perature of 70-80°C, storage at a temperature of 5°C for
7 days. It was shown that at the thermal treatment temper-
ature of 80°C the product sensory characteristics signifi-
cantly improved compared to the same product produced
using the traditional method of culinary processing. The
results of an assessment of hedonic appeal showed «that,
contrary to what has been widely assumed, these changes
may not always be desirable in terms of the product ac-
ceptability». It was also shown that thermal treatment that
is necessary for assurance of the microbiological safety
causes «an appreciable loss of sensory quality» [18].

The results of the studies on storage of products sub-
jected to thermal treatment at a temperature higher than
100°C and stored under the unregulated temperature and
humidity conditions or at the negative temperatures are
practically unavailable, except for products that were ac-
cidentally put under these temperature and humidity con-
ditions.



THEORY AND PRACTICE OF MEAT PROCESSING N°3 | 2016

/I3BeCTHO, 4YTO YCTONYMBOCTb MMKPOOPTaHM3MOB
K BO3/IeJICTBIIO HU3KMX TeMIIepaTyp 3HAYNTE/IbHO BBIIIIE,
4eM K BO3JIe/ICTBUIO BBICOKMX TeMIlepaTyp. Mukpobuorno-
TUYeCKIe UCCIeOBAHNSA OKA3aly, YTO CKaYKooOpasHoe
U3MeHeHMe KIMMAaTHYeCKUX YCIOBUII B OOO3HAYEHHBIN
Iepuof, BpeMeH! He 0Ka3alo CTUMY/IMPYIOIIETO BO3Jeil-
CTBVI Ha Pa3BUTME MUKPOQIIOPHI B UCCIEyeMBIX 00pas-
1ax. Bece 06pasippl nccneyeMbIx KOHCEPBOB COOTBETCTBO-
Ba/IM TPeOOBAHNUAM IPOMBIIIIEHHO CTEPUIBHOCTH, YTO
CBUJIETETbCTBOBAJIO TAK)KE O COXPAHHOCTY TepMETUYHO-
CTM 3aKAaTOYHBIX IIBOB OaHOK.

[ucronornyeckne uccnegoBanmsa o6pasoB KOHCEPBOB
nepes XpaHeHVeM II0Kas3all, YTO AeCTPYKTUBHBIE M3Me-
HEHIA MBIIIEYHBIX BOJIOKOH B BHJje MUKPOTPEUIVH UK
OT/Ie/IbHBIX Y3KUX ITOIE€PEYHbIX TPEIINH XapaKTepHBbI I
IpOAyKLUMM mpomefmei crepwmsanuio. CapkonreMma
BOJIOKOH HaOyxias, orcrousiuasca. Ilog capkoneMmolt,
a TaK)Ke MEeXJIY BOJOKHAMU BBbIAB/ICHA METKO3epHUCTAs
6enmkoBas Macca.

[IBe Hepeny XpaHeHMsI B HEPETY/IUPYeMbIX YCIOBUAX He
OKa3asy CyLIeCTBEHHOTO BVAHNA HA CTEIeHb JeCTPyK-
L[V MBIIIEYHON U COeMHNUTETbHON TKaHell MPOgyKLNN.
[Tocne 4 Hemenb XpaHEeHUA KOHCEPBOB MUKPOCTPYKTY-
pa MBIIIEYHO} TKAHM XapaKTepy30Baaach yBeMMYeHUeM
DIyOVHBI ¥ BBIPQXKEHHOCTM AEeCTPYKTUBHBIX M3MEHEHMI
B CTPYKType MBbIIIEYHOM M COENMHUTEIbHOM TKaHeN.
BupHbBI TPOCTIONKY COEAMHUTENbHON TKAaHU B COCTOSHUA
3epHICTOrO pacnazga. Yepes 6 Hefellb XpaHEHUA OTMede-
HO yCHUJIeHNe CTeNeHN AeCTPYKIUY MbIIIeYHBIX BOTOKOH:
MUKpPOTPEIIVNHBL ¥ y3KUe IIOIepeYHble TPEIIMHbI HOCAT
MHO>KECTBEHHBIII XapaKTep, KOIMYeCTBO MeNKO3epHIU-
CTOIT 6ETKOBOIT MacChl BO3POCTIO.

OmmcanHble BbIlle MUKPOCTPYKTYpHBIE M3MEHEHN,
HECOMHEHHO, COITPOBOXXMIAMNCH U JIeCTPYKTUBHBIMMU IIPO-
I[ecCaMll B OCHOBHBIX INIIEBBIX BELIeCTBAX MPOAYKLINN.
Il OLieHKM BIMAHUA YCIOBMII XpaHEHNS Ha O€/IOK KOH-
CepBOB OBUI M3y4YeH XapaKTep M3MeHeHMs PpaKLnit a30Ta
npopgykuyn. CrregyeT OTMETUTD, YTO AMHAMMKA COfeprKa-
HIIT 06111eT0, 6€/TKOBOTO U HEOENKOBOTO a30Ta KOHTPOJIb-
HBIX 00pa31[0B KOHCepBOB (Ne 1) mpy XpaHeHUN B HOPMH-
POBaHHBIX YCTIOBUSAX B TedeHNe 6 Hefle/lb TPAKTUIEeCKN He
OblIa OTMeYeHa, TaK KaK OTKJIOHEHVS 3HAUeHMII IToKa3a-
TeJlell HAXO[VIIVCh B IIpefie/laX OLIMOKM OIbITA.

Xapakrep usMeHeHns PpaKIyii a30Ta KOHCEPBOB TPy
XpaHeHNM IPOAYKLINN B HepeTyIMPYeMBIX TeMIIePAaTypPHO-
B/I)KHOCTHBIX YC/IOBMAX ITPE/ICTAB/IeH Ha pIC. 3.

Kak mokasanmm pesynbTaTbl MCCIEfOBaHUI, COfepKa-
He 0611ero 1 6eIKOBOTro a30Ta B KOHCEPBAaX JMIMEJIO TeH-
[eHIIMIO K CHIVDKEHNIO, IPUYeM CHIDKEeHUe 00Iero a3ora
ObIIO paBHOMepHBIM. UTO >Xe KacaeTcs Fomu OenKoBO-
ro a30Ta, TO NepBble 2 HefleNl XpaHeHMs 9TO CHIDKeHNe
ObUIO He3HAYNTETbHBIM. BepoATHO, YTO eCTPYKTUBHbBIE
IPOIeCChl MOITIM IPOTEKAaTh TOMBKO B TOHKOM IIOBEpX-
HOCTHOM CJI0€ TIPOAYKTA, KOTOPBIIl MOT OBITH ITOAMOPO-
JKEH U 3aTeM OTTasI IpM KO/eOaHUAX TEMIIEPATYp OT MHU-
Hyc 4°C no mmoc 4°C (cm. puc. 1). YBennmueHne pasHUIbI
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It is known that the resistance of microorganisms to
low temperatures is significantly higher than to high tem-
peratures. Microbiological investigations showed that the
abrupt changes in the climate conditions in the specified
time period did not have a stimulating effect on microflora
development in the tested samples. All samples of the ana-
lyzed canned foods corresponded to the requirements of
the commercial sterility, which also suggested the integrity
of the hermeticity of the tin seams.

The histological investigations of the canned food
samples before storage demonstrated that the destructive
changes in muscle fibers in the form of microfractures or
individual narrow cross fractures were typical for the prod-
ucts underwent sterilization. The sarcolemma of fibers was
swollen and detached. The fine-grained proteinous mass
was revealed under the sarcolemma and between the fi-
bers.

Two weeks of storage did not have a significant effect on
the degree of muscle and connective tissue destruction in
the product. After 4 weeks of storage, the microstructure
of the muscle tissue was characterized by an increase in the
depth and manifestation of the destructive changes in the
structure of the muscle and connective tissues. The layers
of the connective tissue in the condition of the granular
destruction were seen. After 6 weeks of storage, an increase
in a degree of muscle fiber destruction was observed: mi-
crofractures and narrow cross fractures had a multiple
character, an amount of the fine-grained proteinous mass
increased.

The above-mentioned microstructural changes, un-
doubtedly, were accompanied with the destructive pro-
cesses in the main nutrients of products. To assess the
influence of the storage conditions on protein in canned
meat, the character of changes in the nitrogen fractions
of products was investigated. It should be noted that the
dynamics of the content of total, protein and non-protein
nitrogen in the control samples of the canned foods (No. 1)
at storage in the normative conditions during 6 weeks
practically was not noticed because the deviations of the
indicator values were in the range of the experimental er-
ror. The character of the changes in the nitrogen fractions
of the canned foods during storage of the products in the
unregulated temperature and humidity conditions is pre-
sented in Fig. 3.

As the results of the investigations showed, the content
of total and protein nitrogen in the canned foods had a
tendency towards a decrease; with that, a decrease in total
nitrogen was uniform. As for the fraction of protein nitro-
gen, a decrease was insignificant during the first two weeks
of storage. It is possible that the destructive processes could
have occurred only in the thin surface layer of a product,
which could be slightly frozen and then thawed under the
temperature fluctuations from -4°C to +4 °C (see Fig. 1).
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MEeX/Ty HOYHBIMU U JHEBHBIMM TeMIlepaTypaMu IIpy Xpa-
HEeHVM YCWIMBAJIO IeCTPYKTUBHOE BO3/EIICTBYIE Ha Oe/IKM
KOHCEPBOB.

JHTepecHa AMHaMMKa HebGenKoBON (pakumm asoTa
IOl BO3/IEVICTBYEM HeperyMpyeMbIX YCTIOBUI XpaHEeHN.
Kak crenyer U3 faHHBIX PUCYHKA 1, B IEPUOX [0 2-X He-
Jie/ib BO3/IEVICTBYIS HAa KOHCEPBbI TEMIIEPATYP B AMAIIa30He
ot 0 1o MyHYyc 4 °C, BO3MOXXHO He3HAYNTENbHOE TOIMOpa-
JKMBaHIe TIOBEPXHOCTHBIX C/I0€B KOHCEPBOB, B OCHOBHOM
6y/1boHa, a B BepXHell 4acTy O6aHKM — >xupa. VI3BecTHO,
YTO MeJJIEHHOEe 3aMOpakKMBaHMe MPUBOAUT K 00pa3oBa-
HUIO KPUCTA/IMKOB OOJIBIINX Pa3MepOB, OKa3bIBAOLINX
BIIOCTIEICTBUY CYIeCTBEHHOE MeXaHN4YeCKoe BO3Jeil-
CTBME Ha MBIIIEYHYIO M COENVHMUTETbHYI0 TKaHU. o
He0OeNKOBOJ (pakuyy a3ora B 9TOT IEPUOJ IIPaKTH4e-
cku He MeHsnach (puc. 3). ITocnenymomee npeobnamaHme
HOYHBIX TeMIepaTyp O/MM3KMX K HY/IIO Y ITOTIOKUTETbHBIX
IHeBHBIX (B cpegHeM Itioc 3,8 °C) mpuBeno K HEKOTOPO-
MY OTEIUICHUIO IOBEPXHOCTHBIX CI0€B IIPOAYKTA 1 IOCTIe-
AyIOLIeMy 3aMOP>KMBAHMIO, YTO YCUIMBAJIO AECTPYKIINIO
MBIIIIEYHON U COeTMMHUTE/TbHON TKaHel, U, KaK C/Ie[CTBUE,
POCTY B iBa pasa cofiep>kaHus Hebe/IKoBOI ppakLmm a3o-
ta. [JanpHeitiree, 6omee rmy6okoe MOAMOpakMBaHNe IPo-
IyKTa (mepuop 4-6 Hemenb XpaHeHMs), IPUBENIO K [Jajib-
HejlllleMy pocTy HebenkoBol ¢pakuum asora (puc. 3).

VIHTepecHbIM ¥ HAIJISIIHBIM MIPEACTAB/ISETCS COOTHO-
HmeHye MeXy ppakiyusaMy HENTUJHOTO ¥ OCTaTOYHOTO
a30Ta KOHCEPBOB IpM XpaHeHNN. [laHHbIe TPMBEIEHbI HA
puCyHKe 4.

Brtots 10 4 Hefmenb XpaHeHWs [eCTPYKLMMU C HAKO-
wieHreM (Qpaknuy OCTATOYHOTO a30Ta IOABEPranuch
HenTU/bl, 00Pa30BABIIMECS TIPU CTEPUIN3ALNN KOHCEP-
BOB; POCT cofiep>KaHus Gpakunm MenTUmoB 1mocie 4 He-
Jie/lb XpaHEeHUs CBUJETEIbCTBYET O JeCTPYKINMM MOIEKYIT

An increase in the night and day temperatures at storage
enhanced the destructive effect on proteins in the canned
foods.

The dynamics of the non-protein fraction of nitrogen
under the influence of the unregulated conditions of stor-
age is of great interest. As follows from the data in Fig. 1,
during the period of up to 2 weeks of the exposure of the
canned foods to the temperatures in a range from 0 to
-4°C, an insignificant slight freezing of the surface layers
of the canned foods (mainly, of broth, but also of fat in the
top part of a tin) is possible. It is known that slow freez-
ing leads to formation of large crystals, which subsequently
have a significant effect on muscle and connective tissues.
The proportion of the non-protein fraction of nitrogen dur-
ing this period practically did not change (Fig. 3). The fol-
lowing prevalence of night temperatures that were around
zero and positive day temperatures (+3.8°C on average)
led to some defrostation of the surface layers of a product
and subsequent freezing, which enhanced destruction of
the muscle and connective tissues and, as a consequence,
to two-fold increase in the content of the non-protein frac-
tion of nitrogen. The following deeper slight freezing of a
product (the storage period of 4-6 weeks) led to the ad-
ditional growth in the non-protein fraction of nitrogen
(Fig. 3).

The ratio between the fractions of peptide and residual
nitrogen in the canned foods during storage seems to be
interesting and demonstrative. The data are given in Fig. 4.

Up to 4 weeks of storage, peptides formed at steriliza-
tion of the canned foods were subjected to destruction with
accumulation of the residual nitrogen fraction; a growth in
the peptide fraction after 4 weeks of storage suggests the
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Figure 3. Dynamics of nitrogen fractions during canned food storage in the unregulated temperature and humidity conditions (sample No. 3)
Tn — total nitrogen, Pn — protein nitrogen, nPn — non-protein nitrogen
Puc. 3. lunamuka Gpaxiiuit a30Ta Ipy XpaHEHNI KOHCEPBOB B HEPETY/IMPYEMbIX TeMIIePaTyPHO-BIKHOCTHBIX YCIOBISIX (00paser Ne 3)

06A — 06muit asot, BA — 6enkoBbiii a30T, HOA — HeOeIKOBbBIIT a30T



THEORY AND PRACTICE OF MEAT PROCESSING N°3 | 2016

920

y =4,5% - 19,45x% + 5,85x + 81,5

80
R*=1
70

//

60

50

== Peptide nitrogen | MenTugHbIA asoT

40

= Residual nitrogen | OcTaTouHbIil a3oT

AN

Polynomial (Peptide nitrogen) |

30

20

y =-4,4x3 + 18,65%* - 3,95x + 17,3\
\

MonuHomunanbHas (MenTuaHbIA a30T)

R*=1

10

Polynomial (Peptide nitrogen) |
MNonnHomumnanbHana (OCTaToUHbIN a30T)

% to non-protein nitrogen | % k He6enkoBOMy a3oTy

6

Storage duration, week | Cpok xpaHeHus, Hefiens

Figure 4. The ratio between the residual and peptide fractions of non-protein nitrogen during the canned foods storage in the unregulated tem-

perature and humidity conditions (sample No. 3)

Puc. 4. CooTHOIIEHITE MEXIY OCTAaTOYHOI U HeHTI/[I[HOIU/I q)paKLU/IHMI/I HebeIKOBOro a30Ta Ipy XpaHEHNV KOHCEPBOB B HEPETYIMPYEMbIX TEMIIE-

paTypHO-B/IAKHOCTHBIX yCloBUsAX (o6paser Ne 3)

6€/IKOB MBIIIIEYHOI ¥ COEOVHUTEIbHON TKAHeN IO feli-
CTBMEM 00Pa30BaBIINXCS KPUCTA/IIOB /IbfIa. DTOT MEPUOJ
XapakTepusyeTcs 6oree ITy0OKIMM pacHagoM OCTaTOYHO-
ro a30Ta KOHCEPBOB, BK/II0Yasl IIPOLIECCHI IeKapOOKCUIN-
POBaHUs U [e3aMUHNPOBAHNUSA AMUHOKHUCTIOT.

VsyyeHne M3MeHEHUS COCTOSHUSA XXMPOBOM (PpaKiym
KOHCEPBOB IIPOBOAVIN ITyTeM MU3Y4eHVsI AMHAMUKY 3Hade-
HIII KMCTIOTHOTO, NEPEKICHOTO U THOOapOUTypPOBOrO UM-
ces1. VI3BeCTHO, YTO aKTMBATOPAaMM OKVUC/IEHVS JKIPa MOTYT
CTy)XUTb He CTaOM/IbHbIE YCIOBVsI XPAaHEHNMS IPOAYKLIMIL
I[TpoBenenHble nccnenoBanys (o6paser Ne 3) mokasasmy, 4To
PUPOCT BEMUYMHBI KMCIOTHOTO YMC/Ia XXMPa K 6 HeIesIM
XpaHeHuA coctaBui B cpegaeM 40%: ¢ 1,33 o 1,87 mr KOH
Ha 1 1. PocT 3HaueHmit nepexucHoro (48,5%) u Tmobapoury-
posoro (100%) umcen >kxupa OTMeYeH K 2 Hefie/sIM XPaHeH,
B JJa/IbHEIIIIEM JI0 6 Hefle/Ib XPaHEeHVIsI Be/IYVHBI YNCeTT He
M3MEHSINCh. AHA/IN3 MOMYYEHHBIX JAHHBIX IO [JHAMMKE
COZleprKaHA ITepeKIIcell B UCCTIeyeMbIX 0OpasIiaX OKasal,
9TO MPOILECC MX 0OPa3OBaHMs MPEBATUPOBA HAJl pacria-
JIOM 10 2 Hefie/Ib XPaHeHNUsI B HePeTyIMpPyeMbIX YCTOBUIX.

3HaueHre K03 UINEHTOB AeTepMUHALNK ypaBHe-
HUIT perpeccuu Iist UCCIeyeMbIX BeMYMH IOKasaTeei
R%>0,95, uto TOBOPUT O BBICOKOJ TOYHOCTM AIIPOKCU-
MaLlN.

VsydeHne BIUAHUA CTaOMIbHBIX 3HAYEHWUIT OTpUIIA-
TE/IbHBIX TeMIIepaTyp Ha COXPAaHHOCTb KauyecTBa KOHCEp-
BOB IPOBOAMIN NPV OJHOBPEMEHHOM CPaBHEHUN C II0-
KasaTelsiMJ KOHCEPBOB IIPY XPaHEHUM B HOPMUPYEMbIX
Y HeperynmpyeMbIX TeMIepaTypPHO-BIKHOCTHBIX YCIIO-
Busx. [lomydeHHbIe pe3y/bTaThl IpUBeAeHbI B Tabmuie 1.

AHanM3 TIONYYeHHBIX [AHHBIX CBUETENbCTBOBAT,
4TO 3aMOpaXMBaHUe U IOCTeAYIollee XpaHeHIe OKa3bl-
Bajio OoJIblllee OTPULIATe/IbHOE B/NSHNE Ha CTEHEeHb Jie-
CTPYKLUM O€/IKOB, YeM HeperyiipyeMble TeMIIepaTypHO-
BJIKHOCTHBIE YCTIOBMs XpaHeHus. Tak MaccoBble JOIN
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destruction of the molecules of the muscle and connective
tissue proteins under the impact of the formed ice crystals.
This period is characterized by deeper breakdown of resid-
ual nitrogen in the canned foods, including the processes
of decarboxylation and deamination of amino acids.

The study on the changes in the state of the fatty frac-
tion of the canned foods was carried out by investigation of
the dynamics of the acid, peroxide and thiobarbituric acid
values. It is known that the unstable storage conditions can
be activators of fat oxidation. The performed investigations
(sample No.3) showed that an increase in the acid value of
fat by the 6™ week of storage was on average 40%: from 1.33
to 1.87 KOH/g. An increase in the peroxide value (48.5%)
and thiobarbituric acid value (100%) of fat was observed by
the 2" week of storage and, later, the values did not change
up to 6™ week of storage. The analysis of the obtained data
on the dynamics of the peroxide content demonstrated
that the process of their formation dominated over the
breakdown up to the 2™ week of storage in the unregulated
conditions.

The value of the determination coefficients of the re-
gression equations for the studied indicators was R*>0.95,
which suggests high precision of approximation.

The study on the effect of the stable values of the nega-
tive temperatures on preservation of canned foods quality
was carried out with the simultaneous comparison of the
indicators of the canned foods stored in the normative and
unregulated temperature and humidity conditions. The
obtained results are presented in Table 1.

The analysis of the obtained data demonstrated that
freezing and subsequent storage had a stronger negative ef-
fect on the degree of protein destruction than the unregu-
lated temperature and humidity conditions of storage. For
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Table 1. Comparative physico-chemical indicators of the analyzed canned foods after 30 days of storage
Ta6n. 1. CpaBHUTENbHBIE PU3NKO-XUMITYECKHE TIOKA3aTeNN UCCTIeyeMbIX KOHCEPBOB

in the normative storage
conditions (control), sample
No.1 | kouTponsHsiii (30
CYTOK HOPMATHBHBIX

Indicator | IToxasarens

Value of the indicator for a canned foods sample |
BemruitHa moKasarens i1 06pasiia KOHCEPBOB

in the frozen state,
sample No. 2 | mocne
30 cyTOK XpaHeHus

in the unregulated
conditions, sample No. 3 |
nocne 30 CyTOK XpaHeHMs

L e B 3aMOPO>KEHHOM B HeperyImpyeMbIx
¥ o 6pa3£u Nel ’ coCTOsTHMM, 0Opaser Ne2 yCIoBILAX, 06pasen No3

Protein nitrogen, % of total nitrogen | 87.0 792 84.2

Benkosblii a30T, % K 061eMy

Peptide nitrogen, % of non-protein nitrogen |

IlenrtiaubIii a30T, % K HeOeTKOBOMY 72.4 13.0 8.9

Residual nitrogen, % of non-protein |

OcraTo4Hblii a30T, % K HeOeMKOBOMY 27.6 87.0 91.1

Sum of essential amino acids, % of protein |

Cymma He3AM, % x 6enxy 2 =2 E

Sum of monounsaturated fatty acids,

% of the sum of fatty acids | Cymma

MOHOHEHACHILIEHHBIX KUPHBIX KICIOT, % 30.7 28.5 24.4

Sum of polyunsaturated fatty acids,

% of the sum of fatty acids | Cymma

MONTMHEHACHINIeHHBIX KUPHBIX KICTOT, % 9.5 9.1 6.5

Vitamins, mg/100 g product: | Buramunst, mr/100 r npogykra:

group B | rpymns B 1.0+0.05 1.1+0.06 1.1+0.06

PP 4.7+0.24 4.8+0.25 4.740.24

N, ug/100g 3.1+0.16 2.8+0.14 3.1+0.16

A 0.03+0.005 0.04+0.005 0.03+0.005

D 0.1+0.01 0.1+0.01 0.1+0.01

E 0.6+0.03 0.6+0.03 0.5£0.02

6e/1KOBOTO a30Ta ¥ He3aMEHVMBbIX aMIHOKMUCIOT CHU3N-
TMUCh B cpegHeM Ha 7,8%. YTo jKe KacaeTcs COXpaHHOCTHI
JKUPOBOJ1 COCTaBJIAMIIEl KOHCEPBOB, TO XpaHEHME B 3a-
MOPO>KEHHOM COCTOSIHMM He BbI3bIBA/IO 3HAYUTEIbHBIX
CHIDKEHUII oMM IO/MN- ¥ MOHOHEHACHII[EHHbIX >KVMPHBIX
KIC/IOT, KaK 9TO MMEJIO MECTO IIPU Heperyl1upyeMbIX TeM-
IepaTypHO-BIAKHOCTHBIX YCIOBUAX XpaHeHu:A. CreneHb
CHIDKEHNS CYMMAapHOTO COfIepKaHNMSA MOHOHEHACHIIeH-
HBIX JKUPHBIX KUCJIOT, IPY KOTOPBIX, COCTaBU/IA B Cpefi-
HeM 6oitee 20%, ITOIMHEHACHIIEHHbIX — Oortee 31%.

CrepyeT OTMETUTD, 4TO M3MEHEHMe YC/IOBUII XpaHe-
HUA He NPUBEIO K CHIDKEHUIO COfep>KaHMs BUTAaMIHOB
U TIepeBapUMOCTY KOHCEPBOB.

BospeiicTBiie HEHOPMMPOBAHHBIX YC/IOBUI XpaHEHNs
CKa3bIBaJIOCh Ha apoMmare OylIbOHa M M:ACA, YTO MOXKHO
OOBSICHUTD OTPULIATE/IBHBIM BO3JEIICTBUEM KPUCTA/IIOB
nbpa. Ilpuyem saMopakyBaHMe M XpaHEHME B 3aMOpPO-
YKEHHOM COCTOSHIM B TeueHue 30 CyTOK OKa3bIBaIo 6oree
CHJIPHOE HeTaTUBHOE BO3/IeVICTBYE 1 Ha OY/IbOH 1 Ha MACO
(Tabr. 2), 4eM XpaHeHNe KOHCEPBOB NP HeperyImpyeMbIxX
TEMIIePATyPHO-BIAKHOCTHBIX YClnoBUAX. CreleHb BO3-
IelicTBUA cocTaBua: piA OynboHa 17-23%, mia msca —
28-33%. IlpuBeneHHbIe pe3yNIbTaThl MYIBTUCEHCOPHOTO
aHa/M3a KOPPENUPYIT C MHTEHCUBHOCTBIO Aerpajialiun
6e/IKOBBIX BellleCTB, IpUBeeHHbIX B Tabmuue 1. Tak komm-
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example, the mass fraction of protein nitrogen and essen-
tial amino acids decreased by 7.8% on average. As for the
preservation of the fatty constituent of the canned foods,
the storage in the frozen condition did not cause a signifi-
cant reduction in the proportion of poly- and monounsat-
urated fatty acids contrary to the unregulated temperature
and humidity conditions of storage. The degree of the de-
crease in the total content of monounsaturated fatty acids
was on average more than 20%, those of polyunsaturated
fatty acids more than 31%.

It is necessary to notice that the changes in the storage
conditions did not lead to a decrease in the vitamin con-
tent and digestibility of the canned foods.

The non-normative conditions of storage affected
aroma of the broth and meat, which can be explained by
the negative effect of ice crystals. With that, freezing and
storage in the frozen condition for 30 days had a stron-
ger negative effect both on the broth and meat (Table 2)
compared to canned foods storage in the unregulated
temperature and humidity conditions. The degree of the
effect was 17-23% for the broth and 28-33% for meat.
The presented results of the multi-sensor analysis cor-
relate with the intensity of degradation of the protein
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Table 2. Values of the areas of the aroma visual fingerprints of the canned foods stored in the different temperature and humidity

conditions

Ta6n. 2. 3HaueHN: NIOMafeil «BU3yaNbHbIX OTHEYaTKOB» 3aMlaXa KOHCEPBOB XPAaHMBIIIXCSA B Pa3MITYHBIX TeMIepaTypHO-

B/IaKHOCTHBIX YCIOBUAX

Sensory evaluation (area of visual fingerprints), S(1/0m)>*10 |

control
(30 days of normal storage
conditions), sample No.1 |
KOHTPONBHBIII (30 CyTOK
HOPMATHUBHBIX YCTIOBUIT
XpaHeHust), o6paser Nel

Canned foods constituents |
Cocrapsroniie KOHCEPBOB

140.15
580.41

Broth | Bynson
Meat | Msico

4eCTBO IENTUAHOTO a30Ta B 1,5 pasa BbIlle B KOHCEpPBaX,
XPaHUBIINXCS TIPU CTaOUIBHO OTPUIIATETbHBIX TeMIIepa-
Typax II0 OTHOLIEHNIO K KOHCEPBaM, XpPaHUBIINXCS B He-
PeryImMpyeMbIX YCIOBUAX OKPY>KaIOIIe CPebl.

BriBopbI

TakuMm 06pasom, McCIefoBaHUe BIMAHUSA HEHOPMU-
POBAHHBIX TeMIIEpaTyPHO-BIAXKHOCTHBIX YCIOBUII Xpa-
HeHVs1 Ha 6e30IIacHOCTb M KaueCTBO MSCHBIX KYCKOBBIX
KOoHCepBOB «[0BAMHA TylIeHas BBICIIMIT COPT» ITOKAa3aJIo0:
1. HeHopMmpoBaHHbIe TeMIIepaTypPHO-B/Ia)KHOCTHbBIE yC-
TIOBU:A XPAaHEHNS KOHCEPBOB, CBA3aHHbIE C TPAHCIIOP-
TUpPOBaHNEM WM HEeNPOAO/DKUTE/IbHBIM XpaHeHMeM
MPOAYKIUI He OKa3blBalIy OTPUIATE/IBHOTO BIVAHUA
Ha 6e30I1aCHOCTb KOHCEPBOB IIPY YC/IOBUM COXPAaHHO-
CTU TepMeTUYHOCTY NOTPeOUTeIbCKOI YIIAKOBKIL.
YBenudenne Nnpopgo/mKUTENbHOCTY BO3JECTBUA HeC-
TaOVIPHBIX YCTIOBUI XpaHEHMs ITOBBIIIAIO BBIPAXKEH-
HO€ HeTaTMBHOE BO3JENICTBYE Ha MUKPOCTPYKTYPY
KOHCEPBOB: MMKPOTPELIVHBI M Y3Kle IIolepedHble
TPEIIMHBI B MBIIIEYHBIX BOJIOKHAX HOCU/IM MHOXECT-
BEHHBIII XapaKTep, KOJIMYeCTBO METKO3ePHUCTON Oer-
KOBOJI MacChl BO3POCIIO.

AHanMs NONMy4eHHBIX JAHHBIX CBULETENbCTBOBAI, YTO
3aMOp)XMBaHME M IOC/IeAylolllee XpaHEeHMEe OKas3bl-
Ba/I0 OoJbllee OTPMIjATENIBHOE BIMAHME HA CTEIEHb
flecCTpyKUMyU O€IKOB, 4eM HeperylipyeMble TeMIlepa-
TYPHO-BI&KHOCTHBIE YC/IOBUA XpaHeHMA. [I14 )Xupos
oTMe4eHa obOpaTHas KapTuHa — 0oriee 3HAUMTETbHbIE
CHIDKEHMA [OMU TIONM- Y MOHOHEHACBII[eHHBIX >KUP-
HBIX KVC/IOT IPY YepeloBaHMI 3aMOPaKBAaHNA U OT-
TaMBaHUA KOHCEPBOB.

3aMOpaXMBaHMe U XpPaHEHNE B 3aMOPOXKEHHOM COCTO-
sHMM B TedeHne 30 CyTOK OKasbIBano 6oree CHIbHOE
HeraTMBHOE BO3JIeJICTBME Ha apoMar Oy/lIboHa 1 MAcCa,
4eM XpaHeH)e KOHCEPBOB NP HEPETYINPYEMBIX TEM-
IepaTypHO-BIAYKHOCTHBIX YCTIOBUAX.

[TonyuyeHHble BIiepBble HaydHble JAaHHbBIE OYAYT CIIO-
COOCTBOBATh NPABMIBHOMY M CBOEBPEMEHHOMY IIpU-
HATUIO PelleHUII 10 MCKIYEeHUI0 BO3MOXXHOCTU
HOIalaHie B MNINY IOTPeOUTesT HeKadyeCTBEHHO
HIPORYKLUN.
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after 30 days of storage in the
frozen conditions,
sample No. 2 |
nocne 30 CyTOK XpaHeHUA
B 3aMOPO>KEHHOM COCTOSTHUM,

after 30 days of storage in the
unregulated conditions,
sample No. 3 |
nocrne 30 CyToK XxpaHeHus

B HeperyIupyeMbIX yCIOBUSAX,
o6paser No2 4 I'YO 65 Zseu N‘-’).‘;
107.48 115.89
389.02 417.27

substances shown in Table 1. For example, an amount of
the peptide nitrogen was 1.5 times higher in the canned
foods that were stored at the stably negative temperatures
compared to the canned foods stored in the unregulated

environmental conditions.

Conclusions

Therefore, the study on the influence of the non-
normative temperature and humidity conditions of storage
on safety and quality of canned meat in pieces «Stewed
beef of top grade» showed that:

1. The non-normative temperature and humidity
conditions of canned meat storage associated with
transportation or short-term storage of products did
not have a negative effect on canned foods safety upon
condition of preserving consumer package hermeticity.

2. An increase in duration of the exposure to the
unstable storage conditions increased a negative effect on
the microstructure of the canned foods: microfractures and
narrow cross fractures in the muscle fibers had a multiple
character, an amount of the fine-grained proteinous mass
increased.

3. The analysis of the obtained data demonstrated
that freezing and subsequent storage had a stronger
negative effect on the degree of protein destruction than
the unregulated temperature and humidity conditions
of storage. For fats, the reverse picture was observed: a
more significant decrease in the proportion of poly- and
monounsaturated fatty acids was observed in case of
alternating freezing and defrosting of the canned foods.

4. Freezing and storage in the frozen condition during
30 days had a stronger negative effect on broth and meat
aroma than storage of the canned foods in the unregulated
temperature and humidity conditions.

5. The scientific data obtained for the first time will
facilitate correct and prompt decision making regarding
an exclusion of the possibility of entering poor quality
products on a table of a consumer.
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