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TEIIOBAH OBPABOTKA MSCHHX [POIYKTOB

I-p TexH.nayk,upod. U.A. Poros,
TexnonorauecKuif WHECTATYT MJCHOR R
MOJIOYHO# NpPOMHIVIEHHOCTH, MOCKBE,
CCP

Yparaemue Koiaery!

HarpeBanue fBIAETCA WMPOKO HCHONB3YEMHM YEWBEDCANBHHM CMOCOGOM 00—
PaCOTKA A4 KOHCEDBADOBAHES MACONDOLYKTOB.

lonBeprasg MACOODPOLYKRT 9TOMy BALY OCpPaGOTRH, Cpasy NOCTHTEDT He-
CKOJNBKUX mHenelf sAHAKTABAIAN (PEPMEHTHHX CACTEM X MAKDPOODPTAHASMOB,
CO3naHus OmpeNneleHHHX CEHCOPHHX KA4ecTB.

CyuecTByeT MHOXECTBO CHOCOGOB A annapaTypH Iif TemwIoBoir o6pador-
M, ONHBKO BCE OHA OCHOBHEBAWTCA AMA HA TPAZMIMAOHHOR Temjomepenaue
A1 Ha MeTomax OCBEMHOT'O HAarpeBa, MCOOAB3YDIMX BHYTPEHHAE ACTOYHH-
KA Temna, NOLYyuYMBIAE CBOE Da3BATAE 34 NOCHENHME NECATHNSTHS.

Pemesne Bompoca O meneCOOGPA3HOCTH HACHOAB30BAHAS TOTO WAA MHO-
TO MeTOoHa TeIUIOBO# 00padoTkn TpeldyeT KOMILIERCHOTO OONXOna, Y4ATH-
BaKIleT0 NMHAMAKY B NpOIECCe Harpesa, NATATENBHOA IEHHOCTA M BKYCO-
BHX QOCTOMHCTB LPONYKTA, BKJINYASA, NPERNEe BCErO,XapakTep ! CTeleHb
A3MeHEeHAs OEJKOBHX BeUleCTB M COCTABAADNAX KX AMAHOKACAOT, & TaKEe
psAla TeXHAKO-2KOHOMUYECKAX COOOpaxeHM#. MORHO BHIENHTH: MBA BAKHHX
daxTOopa TemwIoBo# 00paCOTKA, ONpEeNeAapmAX B OCHOBHOM XapakTep H
cTedeHb “3MeHEHHs OelKOB, HE3aBACHMO OT CIOCOGa MONBOXA Temna K
OCBEKTY, 3TO — NPOLONRATENBHOCTEH TEMNOBOI'0 BO3LeHiCTBAS W TEMOED
TYDEHY YDPOBEHb, Np# KOTOPOM OPOLYKT NOBOLMTCA IO B33LAHHOR CTe
HA TOTOBHOCTA. AHAIMTAYECKA CBA3H 3TAX NapaMETPOB JUIA NACTEpAS
DER EXBIKOCTel Omna paHee ycraHomnesa I'.Kyrow.

JlocTREeHAe MACHHM NDOLYKTOM KYIMHADHOH TOTOBHOCTH ONDEIENSET-
CH, EGE A3BECTHO, COBOKYNHHM DE3yABTATOM HW3MEHEHUd LBYyX Tpynn Gen-
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KOBHX BEIECTB - MHIEYHHX 1 COSIAHATENBHOTHKAHHX Oeﬂnog, npuueM OCHOB-
HYD pONb WTPapT AeHATYPaUUOHHHE NpeBpameHud GelrKoB.

Pemenpe BOODPOCOB ONTHMHE3ANAA OPOIECCOB TEMNOBOX OOPAGOTKA MSICO-
IDONYRTOB TpelyeT [POBEJeHAS LalbHE#mAX WCCAENOBAHAA, HAOpABIEHHHX
Ha H3ydYeHWe XaparTepa MOIZMPMEAnEA OTHEeABHHX OeJKOB OpM DABHHX YC-
JIOBASAX TEIIOBOI'0O BO3NEHCTBASA, AX BIMAHAA HA OMOJIOTAYECKYD IIEHHOCTH
OPONYKTOB A OpPraHONEeNTHUYECKME NOKA3aTeJd C BHACHEHIEM KOJAW4YeCTBEH-
HHX 3aBacumocTeil. [pAXOLATCA KOHCTATHMPOBATH, YTO PHEPreTUYECRHE ac—
DeKTH JeHaTypanyOHHHX MA3MEHeHMi# OpA TenjnoBoii oOpaCOTKe Mgca OCTanT-—
CA NPAKTHYECKH HEM3yUEeHHHMH .

B MACHOM NpOMHMIEHHOCTH TellOBO# O6paCOTKe NONBEPramT MAJULAOHH
TOHH CHPBf, OpPA 5TOM [NOTPECAANTCA OI'DOMHHE KONAYECTBa SHEPIHM,
N03TOMYy CHCTEMHHE HONXON K ee HMCHONb30BAHAK SABAAETCA 3anadeil nep-
BOCTENEHHO# BARHOCTH .

PocT mINgHAS OTPaHMYEHHOCTH AMEDIAXCA B MAPE 3a0aCOB TOIIABA HA
3HAYWIMOCTE OTHENbHHX BANOB DHEPrOHOCATEeNEefl W WX DONB B Da3BUTHRA
DHEPTreTHKA BH3BAH, C ONHOA CTOPOHH, DPE3KAM yBEINWYEHHEM OOBEMOB NOT-
peCnesnsa yrag, Hedrn m rasa (¢ I940 mo I975 rr. moGHuYa yTig yBeldd-
gynack B 4,2: Heprm - I5,8; rasa - 90,4 pasa), 49TO ONpMBENO K COK-
pamesHAn 3&80acoB MO gecATaieTail mng HedT” M rasa A GO cTOonETAR -
Ing yridg, a ¢ Lpyro# CTOPOHH, OTKPHTHEM HOBHX BO3MOXHHX Halpamie-
Hif ACOONB30BAHAA HEeHTA M ras3a B KAUECTBE CHPhA MIA XAMUYECKO#X mpo-
MHIUIGHHOCTA . B pe3ynbTaTe CTAHOBATCA BCe 00jee HACTOATENBHHM BCE-
MApHOE OrpaHAdeHde ACOONB30BAHMA HePTM M r'a3a KAk KOTelbHO-NEYHOI'0
TOIUIABA W Nepexon Ha IpyTHe BALH TONJAABA-yI'OAb, CHaHIH, Topd, TAI-
po- @ aToMHyn SHeprap (P./. Arzagmse, I976).

B mocnenawe TONIH B CBH3M C KPU3NCHOA cmTyanmeir B 00NacTH SHED-
TeTAYECKAX DEecypcoB Hauall NPOBOLATECA MHTEPECHHS HCCAENOBAHMHA,
cTapAllde CBOei# menbl PACCMOTDEHME ONTAMANBLHHX YCAORAZ NOTpelieHAs
DHEpPTHA, B TOM 4AClEe, ECTEeCTBEHHO, M TelIOBOI.

PaccuuTHBATE HA LOCTATOYHO OOOCHOBAHHHE BHBOIH [DH QHalA3e pas3—
JMYHHX MEeTOLOB OCPAOOTKA MsCa MOXHO JAMB DM CACTEMHOM HOLXOLE K
B3y4eHuD 2TO¥ npolieMH C y4eTOM B3HEprosaTpaT 00 Bcei menm npom3-—
BONCTBA, XPaHEHWSA ¥ OONTOTOBKA OPOLYKTOB K HEOOCPELCTBEHHOMY HC-
NoJb30BAHAN B [HULE.

B 2TOfl CBA3M HECOMHEHHHZ MHTEDPEC NpenCTABASOT pe3yAbTaTH AcCCiae-
nosaagiilondahe GB8ran(I977) no BHACHEHAD SHEPUeTAUECKAX 3aTpaT 0pH
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i TeOMeTpAYeCKAX pasmepoB napennft. Taxoe nonOEeRne BOOJHE
, ONHAKO HECKOIBKO ODOTHBOPEUNBO. B yCIOBAAX TDANHIAOH-
UIONepenaun TPpamdeHTHOCTh HATDEBA ABAAETCS NBAXymedl cmioi

CTBA B yUNTHBAA 4YPE3BHYAKHO HE3KHE KOBH-
A MaAca, MH BHHYKIEHH ODA3HATH, 4YTO,RaAK

€T B TPamBEeHTHOCTE RA9ECTBA, HABEJIADPOBKA
KOTOpPOI'O OpA yBeAXdeHn pasmepu? #3renad BeleT K CHAMGHAD CPEJHAX
Ka49eCTBEHHHX [ORa3aTeneil. Kpome Toro, HenpepwBHAS MHTEHCADMRAIMS
INATENBHHX 0O BpPEMEHA TENJIOBHX OpONECCOB IMPABOLAT K OPOTABOPETAD
yX TeHIEeHIMY: HeNPEePHBHOI'O YCKODEHWs [PONECCOB TemloBof 06padoT-
Kl A OT'DaHMYEHM) CKODOCTH [pOIIecca B CEA3H C HENOCTATOYHOCTED, 0O
COBPEMEHHHM BOS3pDeHAAM, (H3AKO-XMMAYECKAX M3MeHeHAX B NpOXyKTe,
9TOOH NPA3HATH €r'0 T'OTOBHM.

Bnosse BO3MORHO, 4TO NOCNENHAA TEHNEHIAS B DALE CAYYaeB HaeT
TpamMnMOHHOE NpPEeNCTaBIEHME O CTeleH: T'OTOBHOCTA M3Ielns, OTpaxap-
mee He TOLBKO TeIOofH344eCKhe B OMOXMMHUUECKAE XapaKTepHCTHRA, HO
B HanpMOHANBHHE OCOCEHHOCTH NPOAYRTA .

QGBB‘”HO 9TO CKODOCTH HArpeepa Temjonepernadeil OorpaHpuaBaeTCH
eme W TenAoQM3MYECKHMA X4PDAKTEPACTAKAMA CaMOT'0 ODOLYKTa, KOTODHE

: Ia A caMma MeTommKa ompe-
B.M. Top6aTos, B.}.Macwo-
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[IpexcrasngeT Gonbmofi WATEpeC MIes OPOBENEHHS TenNoBO# 00pador-
Kl MacOOpOLYKTOB B 34MEHYTOM OCbeMe DM HaAAYAA KOHTPOJApyemoit
Rar no cocTaBy, TAK @ 0O APYTAM DapameTpaM ras3oBoif cpemw (B. lima-
moB, A. Bpaxmmkos, H. fliymkma. H.Eypascraa, A.Pocaosa , I97I-I977).
Upamepom aToMy MOXeT CIyRATH DA3MODARMBAHAE MACA B Cpele HaCHMeH-
HOr'o napa B yCIOBHAX pa3psEeHAs, YCTAHOBIEHO, 49TO B 3THX YCAOBHAX
Pe3ro BospacTaeT KOSHIMIMEHT TENNOOTIAYA, BO3HAKADT 3HAKONEDEMEH—
HHEe Harpy3mrE B, KGR CIENCTBAE, 3HAUMTENBHO YCROPAETCA NpOmecc.
Lpasﬂayamom METOI NOKa OpAMEHAM INs A3meaail Hedoawmoro pasmepa.llo-
BRZHMOMY, CO3JAHAE anOopaTypH ODO3BOJAT OCYWECTBAATH HEAHH paAx Ten-
JOBHX OponeccoB B aTMocPepe MHEDTHHX T'a30B, 4TO, €CTECTBEHHO, yAyd-
HIT RAueCcTBO KOHEUHOI'O NPOLYKTA. YHAKANBHOE 3HAYEHHE CTPYKTYPHOI'O
COCTOsHAS BOXH IS OROJNOTAUECKMX OCHEKTOB M [AMEBHX NPOLYKTOB A3-
BEeCTHO,

Xorenock OH NpEBJEYH BHAMAHAE K HHTEPECHO#, HO NORA HELOCTaTOY-
HO m3yuenHOfi mpoCieme - BAMSHAE COCTOAHHA BOLH B IAUMEBOM OPONYKTE
B8 ero xauecTBo ¥ yCIOBMA IpPOBEJieHUA TENAOBHX OPOLECCOB .

HecomueHEO, 4TO BOZA B CHCTEeME@ HMEET HENOCPENCTBEHHOE OTHOMEHHME
E paseuTHD IeHATYPAUMOHHHX A NOCTAEHATYDAIAOHHHX M3MeHeHuit, & OHA
ABIANTCA raapHeflAM CleLCTBHEM TENIOBOI'O BO3LEeHiCTBHA HA MACO.

Ma ¢ Bamm ceromHa OymeM DacCMATDABATEH ONMH M3 BaxHEHMAX TeXHO-
JOTRY9EeCKAX NPHEMOB - TENJOBYD OOPAGOTKY MACOMPONYKTOB — TECHO CO-
Oparacapmymes ¢ oxsof m3 HAMGoNee OCTPHX NpoGieM dejl0BEedYecTBa -
SHeprerHuecKo#. HecOMHEHHO, 4TO yCOeXW B 3TOR 06NACTH 3aKINYANTCH,
C onmoff cTOpoHH, B IpOrpecce yU4eHAS O Temlonepenade, & ¢ ILpyroi
CTOpOHH - HAyRA O MACe.

OuempgHO, 9TO OpA OOMCKAX ONTHMANBHHX YCAOBAZ HarpeBa He CHEAYeT
OrpanuumpaTECH ONHAM COOCOGOM TemJONONBOLA. HeOGXONEMO IOUTH NS
Rampmoli rpynny MaCOnponyRTOB HaitTm cBoff, HamOolee SKOHOMHUHHE Tel-
Jonoxmox.

HapGonee mnonoTBOpHHM SBISETCA OYyTh PANMOHAABHOTO COUGTAHHS Tpa-
TUDHORANX, @ HOBHX METONOB, MMEHHO B HTAX YCIOBHAX MORHO NOGHTHCH
MEERMaNBHNX 3aTpAT OpA BHCOKOM Ka49eCTBE MACONPOLYKTOB.
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THERMAL TREATMENT OF MEAT PRODUCTS

Prof, Dr. Tech., Sci. I.A, Rogov, The Moscow
Technological Institute of Meat & Dairy In-
dustries, Moscow, USSR.

Dear colleagues,

Heating is a widely used universal method of meats prooess—
ing and preservation.

By subjecting a meat product to such a treatment several ends
are attained: inactivation of enzymic systems and microotrganisms,
ensurance of certain sensoric qualities.

There exist numerous procedures and apparatuses for heat pro-
cessings all of them are, however, based either on the convention-
al heat transfer or on volume heating methods involving internal
heat sources and developed within the last decades.

To solve the problem of the expediency oi a given heating
method, a complex approach is needed, which considers heating dy-
namics, food nutritional value and pulatability, including, above
all, the character and extent of changes in proteins and consti-
tuent amino acids, and a number of technico-economic aspects. Two
important factors of heat treatment can be emphasized which de~
termine, basically, the nature and degree of protein changes ir-
respective of the method of heat supply to the object to be
processed, These are as follows: heating time and the temperature
at which the processed product is brought to the desired degree
of doneness. The relation of these parametres for liquid pasteuri-
zation was analytically found by Ge Cook,

That the product reaches culinary doneness is kmown to be
determined by the combined result of changes in the two groups of
proteins - muscle and connective tissue ones, the denaturation
conversions of the proteins being here of the principal role.

The optimization of meats heat treatment requires further
studies aimed at studying the character of the modification of
individual proteins under various conditions of heating, as well
as their influence upon the biological value and organoleptical
qualities of meat products and the explanation of quantitative re-
lationships. One has to state that the energetic aspects of heat-

denaturation changes of meat are not, practically, studied.
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In the meat industry millions of tons of raw materials are sub-
jected to heatingj the latter consumes a lot of energy, therefore,
the systemic approach to its utilization is the task of prima-
ry importance,

The increasing influence of scantiness of the world avail-
able fuel resources upon the significance of individual kinds of
energy-carriers and upon their role in energetics development 1is
due, on the one hand, to a sharp rise of coal, oil and gas con-
sumption ( the output of coal grew by 4,2 times, of oil - by I5.8
times and of gas = by 90.4 times from I940 to 1975), this causing
a reduction in oil and gas reserves down to decades and in coal
down to centures, and on the other hand, it is due to discoveries
of new potential trends in oil and gas utilization as the raw ma-
terial for the chemical industry. As a result, it becomes still
more insistent to limit oil and gas utilization all over the
world as a fuel for boilers and furnaces and to switclL over to
other kinds of fuel, such as coal, schists, peat, hydro- and ato-
mic energy (ReI. Agladzé, I975).

In the recent years, due to the energetic crisis, interest-
ing investigations have been initiated aimed at studying the op-
timum conditions for energy consumption, including, naturally,
heat energy.

One can reckon upon sufficiently substantiated conclusions,
when analyzing different methods of meat treatment, only 1in case
of a systemic approach to this problem with regard for energy con-
sumption in the whole chain of meats production, storage and pre-
paration for direct eating.

In this connection, of undoubted interest are the results ‘ob-
tained by Ldndahe GOran (I977) who calculated energy consumption
with foods refrigeration and conventional methods of preservation
and demonstrated the advantages of freeging,

Not all the conclusions seem indisputable, take, e.g. the
degree of doneness: heat-preserved food products are, practical-
ly, ready-to-eat or need only warming, whereas frozen products
are to be thawed, brought to culinary doneness, this being con-
nected with considerable energy consumption, The usefulness of
such investigations, however, seem to be quite high as a syste~
mic approach to choosing a processing procedure providing the mi-
nimal consumption of energy.
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Obviously, within the nearest future programs aimed at
dying and re-considering radically the structure of energy re—
sources, as well as at using widely the methods of energy rege—
neration in the meat industry and analyzing deeply both ‘techni-
cal and economic resources should be developed,

Under such conditions, of special importance becomes the ef-
ficlency of fuel-energy resources (FER). More rational FER expen-
diture and saving of public expenses due to a FER rise make the |
question of choosing the optimum structure of energy-carriers con-
sumption fairly sharp., From this viewpoint, at the present stage
of energetios development, wherever it is possible, it is neces-
sary to use directly heat energy or gas rather than electric ener-—
gy, aid to use gas instead of heat energy. E.g., according to ap-—
proximate calculations, in food service systems gas utilization
48 more efficient by I.5=I.6 times am compared to electric energye
From here follows the necessity of predominant utilization of,
firs%ly, gas and, secondly, heat energy in techmological processes.
In every concrete case the solution of this question must be tech-
nico-economically substantiated.

I should also stress the prospectiveness of the trend to
exergically consider the food proper as a product which 1s pre-
pared by using energy and is a carrier of energy for the man, In
future this method will, probably, lead to the development of the
objective evaluation of vegetable food products by their exergic
characteristics,

A reduction of pecuniary expenses and an increase of labour
productivity in the meat production result in the tendency toward
bigger geometrical dimensions of products. This is quite justified,
but somewhat contradioctory. At the conventional heat transfer the
gradiency of heating is the moving force of a process.

Having mentioned these moments and with regard for an ex=-
tremely low meat heat conduotim, one has to recognize that, as
a oonsequence, there also arises quality gradiency, the levelling
of which causes lower average quality indices with growing dimen-
sions of a product. In addition, continuous intensification of
time-consuming heat processes result in two contradictory tenden—
cies: continuous acceleration of heat processes and restriction
of the process speed due to insufficient, according to the present
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