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I-p TexH.HayK, npod. A.C.Boabmaxos
MocKOoBCKA# TEXHONOTMYECKA# MHCTATYT
MACHOX M MOJNOUHON NPOMHIVIEHHOCTH ,
Mocksa, CCCP

Ypaxaemue JaMH # rocnoga! Tosapmmp!

"IlpoGNeMH COBEpWEHCTBOBAHUA TEXHOJOTMN NPOU3BOZCTBA "MAC(
a” npeﬂCTabﬂwh 21 pokmam m 3TO 3aTpyAHAET BHIOJHEHHE 0G30DHOIY
ana. AHanM3 TEeMaTWKN CooOmeHuit moxa3nBaeT, YTO OHUM OXBaTHBAWT yC-
B OCHOBHOM, MDOONEMH, NOCBAWEHHHE NMPOW3BOACTBY KOJNGACHHX WN37e-
B 9aCTHOCTH,BADPEHHX Koadac (II MORNIANOB) M COJEHHX IIPOLYK-
CBAHAHH, TOBANAHH, CApaHMHEH A KOHAHH (8 IORNANoOB). Kpome
AMENTCH 2 MOKJIama N0 JAPyrdM acneKTaM TEeXHOJOTHHA MACONpPOLYK—
nepsuft — 0O paslelleHnd XANKAX CHCTEM XKHBOTHOT'O NPOMCXORIEHAA
SpQHEEMA MeTOLAMA HODH HN3KHX TeMoepaTypax,BTOpO¥ — HCCleTOB&HAD
CBHHOI'O EADA B 38CTHBNEM COCTOAHEA B OONACTA (A30BHX Ipe-
JOUaBﬁH@MUG KOJIAYEeCTBO IOKN8LOB NPENCTABIEHO y4UEeHHMA
Boarapm@ nocrynmao 3 moraanma, Anramm - I, Berrpmu- I,
mn - I, dopaean - I, Yexocnosaruu - I.

']
PazGmpag HORA&NH [0 KOJNGACHOMY HOPOM3BOACTBY,HX CAELyeT Dacmoso-
XATH B TEXHOJOTMUEeCKO! IOCJeNOBATEeNBHOCTA. 10 mpoblieMe CHPbA KO-
GacHOro OpOM3BOACTBA HA CECCHD NDENCTABJIEHH MHTEPECHHE COOOCUEeHAA
3 " JIp. (Benrpms) 1m0 BONPOCY, KOTOpHA paccmaTpuBaics ¥ Ha ZApy-—
THX CeCCHfAX. ABTOpaMd IOKa3aHO, 4TO I¢ BHOCTH BHIEPKKA CBHHOTO
MAca pAa3IMYHOrO TJIAKONMBHOTO TAIA (B TOM uWmMCle BKCYLATMBHOI'O) M CO-
CTaB NOCONOUHHX WHTDENMEHTOB OKA3HBADT BIASHAE HA TaK@e BAKHHE TEX-—
HOJOTHAUECKHEe NOKA3aTed: COJNEeHOI'O M3MENBYSHHOT'O MACAa KaK BONOCBABH-
BApmAs CHOCOGHOCTH B KOHCACTEHIAS BADEHHX Koasac.

Pacunesense Tym Ha OTPYyOH M MACHHE NONyPaCpHKaTH ABIAETCA BECh-
Ma TpynoeMKO# K HE NOJAHOCTBR pemeHHO# mpoGnemok. B moxnane B.lU.UMBauwosa
A 1mp.(CCCP) npmBomaTCA De3yAbTaTH HCCIELOBAHAA BAGPALAOHHOTO METO-—
Ia, XKOTOpHe NO3BOJMM yCTAHOBATH, 9YTO MCOONb30BAHAE BUCpaIMA B pe-
3aTeJBHEX OpPOLNEcCaX MACHON NPOMHMIEHHOCTA NEleco00pasHo, CONPOBOX-
IaeTcs yMEHBNEHWEM yOENBHHX YCHIAA pe3aHds, ACKIDUAET NOTEpPA CHPBS
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B BUje CTDYRRA, yIyUmAeT CAHATADHHE YCIORHS oponmecca. Bamamo mama-
HH BACDanMOHHOT'O De3aHAS HMenT Gonbmyn NepcneRTABY.

Bonbmas Hayuso-mcclemoBaTenbcKas padota BemeTca NO BamHol npo6-
JleéMe panMOHaIBHOI'O0 MCOOAB30BAHAS KOCTH MOCJE OCBANIKA MSCHHX OTpY-
60B. B nmornaze n-pa /i.Toxa n Ip.(9exocn0BaRAL) M3NOREHH pesyarra-
TH LIATEABHOTO OOMEPHOTO, TAYGOKOTO,KOMIIEKCHOTO HCCIEeOBaHAS Me-
XaHRYECKOR NOOGBANKA TOBAXBAX, CRHHHX X GapaHbRX KOCTe# C BHCORHM
ConepxanmeM Ha HEX Maca (I6-36%) Ha ycraHOBEax Tpex dupM no cpam-
HeHAD ¢ nooCpanroft Bpy4HyD. PesynpraTh padory nospoamim aBTOpaM B
pa3paCoTaHHOM NpOERTe HECTDYRURA, ROTODYD ABTODH HASHBADT "IErue-
HA9eCKo#", HO RoTopas gmugeTcg GarTAYECRE TEXHOJIOTHYECKOH , 3HOKATD
HOMHHANbHHE TPeCOBaHAS K YCIAORAAM XpaHeHAsa RocTell, AX Mexanmyecgroi
I0o0padoTRA A Ra4ecTBy noaysaemot mMacroft maccu. Macayn macey,nony-
9€HHYD [DH MEXaHM9eCRo# OCBalke g OTBEUANMYD yKASAHHHM TpeGoBaHu-
M, DPEeKOMEHRNYeTCH MCOONAB30BATH B KA4ECTBE ROCaBRM B (apms orpams-
YeHHOT'O accopramMenTa (cocucra, CapmeibKRn, BapeHHE KOJGACH, MACHHE
Xneda) B xommuecTse I0%. Orpaumuennsg CBA3SAHH B NEPBYD OYepexs ¢
CEHCODHHMI NOKA3aTeNaMA - GONee TeMHuM IIBETOM B HEKOTODHMA HA3MEHEe-
HAsMR BO BEyce (4To oGycnomaemo [pACYTCTBAEM BElECTB, BXOLAMAY B
COCTAB KOCTHOTO MO3ra), NOBHIGHAEM CONEPEAHNA COENHHHATENbHO~TKARNX
00pa30BaHAf A ROCTHHX dacran. Padota B menom npegcramngerT Geccoop-
HHE TeXHOJNOTHuecRAd n THTHeAAdecKAil mETepec. OHa CAYEAT XODOMHAM
00OCHOBAHAEM [eJ1eCO0CPa3HOCTH MeXaHAIeCcKol Joo0Banka KocTef m mp-
POKOT'O NCHONB30BAHNA HONyUAeMOft MacHON MAcCH B KOIGaCHOM IpPOR3BOL-
cTBE.,

B norname, npencramnennom K.BoeBuM u np.(HP Boarapas), ocBemapT-
Ca PESYIBTATH HCCHELOBAHNS BOSMORHOCTH [pOM3BOACTBA HALEBOTO GyAB-
OHA A3 MACO-KOCTHOTO OCTAaTRa, DOJY4eHHOT'O NpH MeXaHA4eCKOft 06Baz~
Ke Ha mamuHe "BaGyE" nyrem CénapapoBaHAA NPENBADATENBHO H3MeNbYeH-
HHX TYWNER OTAOH. BHXON MACO-KOCTHOrO OCTATEA OpA 9TOM GHJ B OpeXe-
aax 45-50% oT macecw Tymer. Hccaenosanus 0OKazanm, 49TO MACHO# ocTa-
TOR, KOTOPHI O cax mop ACHnONB3yeTCA JAA KODMOBHX mened, BRIDuaeT

MHTIEYHYD, COENUHATENBHYD, XDANEBYD HA KOCTHYD TRAHW, XADaKTEepPA3yeT—
CA BHCOKAM conepxanneM Oeara (B npefenax I7%) n sBngercs mooame
OpremieMuM CHDBEM I OPOMSBOACTBA IALEBOTO OynsoHa. Taxam oGpasom,
6narozaps nccaeXOBaAHAIM GOJIrapCKAX YYeHHX OTKDHBAETCH OIHA M3 BO3-
MOxHOCTe# Gonee moammoro ACOONB30BAHAA HA NAMEBHE NEAN GeIROBHX pe-
CYPCOB, 3aRIDYEHHHX B TAK HABHBAEMHX OTXONAX ROICGACHOTO NpPOM3BOLCT-
Ba B yCIOBHAX MEXaHA3ANUA OGBAJKA Msca OTHAOH.
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Boabmee 4aca0 AOKNANOB [O. KOAGACHOMY ODOASBOACTBY OTHOCHTCH K
onpenejsmiie## B TEOPSTAIECKOM OTHOMEHAA Tpylne onepampih nparoTonle-
HAg fapma - TemwIOBOX 00padoTKe KoAGAC. B HECKOABKAX pacoTax,EBHION-
HeHHHX 0oN OoOmMM HAYUHHM DyroBOACTBOM A.B. Topdartoma (CCCP), maaa-
rapTcsq pesyAbTATH OOMAPHHX ROMIIEKCHHX MCCHENOBaHAA B HanTCa MADO-
Rae oCoOmeHas 00 9Toff upesBHUARHO BaxHOR mposneMe.

ABTOpH BBOAAT TEPMAH "9TANOHHHE" XADARTEDHCTAKA, NOLDASYMEBAS
0qr HAMA BC€ DEOJIOTAYeCKHe M TEXHOIOTHYeCKHe XapaKTepHCTHRA dapma
A TOTOBHX M3HeJA#, COOTBETCTByNEAE ONTHMANLHOA NDONONEATEBHOCTA
KyTTepOBAHAA OpA ONTAMAIBHOM RIAT'OCOXEPRAHAR. [I0 MHEAAD SBTODOB
"9TaNOHHNE" XAPAKTEDACTAKA RADT NDEICTARNEHAE O TOM, OpA KaRax na-
Pamerpax cHporo dapma OyZeT MOCTHTHYT MAKCHAMAJABHHA BHXON T'OTOBOM
OpORyRORA OpA HaWiydmeM ee KadecTse. B padore B.M. T'opdaTosa m Xp.
Tarxe NpHBENEHH MHTEPECHHE NAHAHE O BOSMOXHOCTA NOBHMEHAS KAYEeCT-
BeHHHX NoRasarTene# dapma M BapeHoft KOAGACH, & AMEHHO BIATOCBASH-
Bamme## cnocoGHOCTH, COIHOCTH H, COOTBETCTBEHHO, BHXONA HA 6-7%,3a
CYeT BBefeHUS B HErO NOBEDXHOCTHO-ARTHBHHX BemecTs ([OAB), Tarmx
KAR COHPTH B OpPraHAYeCKEE RACIOTH, KOHNEHTpammeR I,5-2,0-IO‘2uonh/h.
9Ta uacTH PaGOTH HADALY C TEODATHUSCRAM AMeeT # CYNECTBEHHOE NpAKTH-
9ecKoe sHaueHAe. EcTeCTBEHHOR YACTED NpoGleMH ABIAETCA CoodmeHine
00 ACcnONB30BAHAA RACKO3AMOTDAYECKAX HCCHeNOBAHAE IAg pacyera dapme-
Oposoxos.

He MeHee MHTEDECHHMH SBIADTCS IKCIEDAMEHTANBHNE NAHHHS, NOAYIeH-
Hhe aBTOpaM# N0 MCCIEXOBAHAD DA3JNAUHHX METONOB TeMIOBO# 0GpacoTRE
BapeHHX Kondac. Braromaps OCYmECTRIEHAD Npomecca KOHIYKTHABHOTO HA-
TDeBa 3aKpHTHX (OpM AaBTOpaM YAAJNOCH YMEHBOATH BeJINUAHYy OOTeph Ha
5~6% npm BHCOKOM RauecTse n3nenni .I'pafo-amanaTaveckas 4 Apyrag Ma-
Temarageckas o6padOTRa SKCOEPAMEHTANBHHX NAHHHX HO3BOJHIA aBTOpAM
Donygnts MaTeMaTHYeCRHe 3ABMCAMOCTH, GAAT'ONADS KOTODHM NOABIAETCH
BOSMOXHOCTH pacueTa B CO3aHAg YHAGMIMPOBAHAOTO OGODYNOBAHHT H AB-
TomaTn3upoBagENX nRHAK. TarmM 00pasoM, Onarozaps KOMILIEKCY Hccie-
ZNOBaHR#, BHOOAHEHHHX CoABMOA Tpynmoi Mcciemoparencih MIUMMIa
BEMMMIa cosmapres YCIOBAA Il OPTaHM3amdM KONGACHOTO NPOA3BONCTEA
HA 9rane OpETOTORNEGHMS H TPAHCHOPTHPOBKA Papma m (OpMOBAHAS KOX-
Cacaux m3gennit HA OCHOBE NONHOA MEXaHA3ANEA A ABTOMATAS3ANAHA IpO-
UeccoB M BHPAGOTRA OPONYRIMA DEryAMPYEMOT'O BHCOKOTO K44ecTsa.

Bazugft Bonpoc momuaT B moxaaze A.T.BoakoBoit u zp. (CCCP) "Bamanue
Coorromenaft mommoreHTOB penentyp BapeHHX Koabac Ha PA3AKO-XEMAYE-

Ckue nogasarenn dapma B ToToBof#t NpOLYROEA".
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B nccnenoBadnil, BHIONHEHAOM C IPABIEUEHHAC
YECTBEHHHX A KOJMYECTBEHHHX DKCIIEDHME

YTO [OpPA OIEHKE BHXONA BAPEHHX KOAO&C
HAE He TOABKO KOJMYECTBO NOOABASEeMOi BOIH,HO H coxeplaﬂm: cyxux
BemecTs (®apa u Geiga) B dapme.

Ta padoTa ABNAETCA pPa3sBATHEeM QYHIAMEHTANIBHHX HCCIHENO
JIOREHHHX B IOKA4Ne I'DYyNNH COBETCHKAX ydueHHX Ha XIX ROHAT
paxe (I973), BHSPABmEM COBNOR MATEDEC I MADPOKYD IUCKY
cuuTanT, 4TO HaMdolee IeNecoo0pasHHM, C TOUYKA 3DEHH
BHXOZIa BAPEHHX KoaAbac, ABIAETCA COLEPRAHAE
Geara II-I4%. Uommu RAHAE EUDE ]
My CHUESHRIN KA4ecTBa
HAR 9KOHOMHAUYECKAX [OOKAa3aTelneit

[lpr necremoBaHn#
IIOKa3aTesNeM BOLOCBA3HBApmMe
PRAHTOB A Monuprranm# ero
IapTHuit meTom. C. I'ymnen
JAd meab OPOBECTH CPABHATENBHOE M3y4EHME mEeC
A3MepeHAsa BONOCBA3HBANMEHA CIOCOCHOCTH MACA A AX NPUTONHOCTH
YJCTAHOBNEHAA CTPYKTYPHHX CBOICTB KoAGac, M3TOTORIAEMHX B3 pa
HHX COPTOB MfCa.

Hccnemopasna OOKa3aNi, 4YTO KODPEAANAA MEKLY STHMH NOKAS3
He npesumanu 0,5.0ZHOBpPeMEHHO B paloTe CHeJaHo BAXHOE
3aKJIDUYEHAE O NPeNOOYTATENBHOCTA ONEHKA BOLOCBASHBANIE
TH OpA pacueTe ee He HA Maccy ofpasna, a Ha KOAMYECTBO COJepEal
ToCsA B HeMm Celka.

VI3BeCTHO, KaRad BaxHAA DONB OTBOAETCA HATDATY B TEXHOI
0aCHOT'0 NPOM3BOACTBA A fM3MONOTAM NHTAHAS. OﬂHaRO oyTy
e€r'0 B OpPr'aHM3M YeJOBEKa HEeNOCTATOYHO ACHH. B CBABH C BTHEM X
JIOCh OH OTMETHTH KAK BEChMA HOBOE MHTEDECHOe HanpaBleHne pas :
BunongeHayo T.0.Ynpxuno# u xAp. (CCCP). l3yyad WBMEHEHME NOXBUEHOCTI
OenxoBuX (parmmii TOBANUEH HON BAMSHEAEM HATDPATA C OOMOMBD
jopesa B NojAMAKPUIAMUTHOM Tejle, ABTOPH [ORA38JM BEPOATHOCTH o6pa-
30BaHUA B MACE [IPA NOCOJNE KOMIJIEKCAa CelKOB C HATDATAMA 0O
Kna30coennHe A . B ¢cBA3A ¢ 3TUM ABTODH CUMTAWT,dYTO OPA OI
TOLHOCTA Ul NATAHAA COJEHHX MACCNPOLYKTOB HEOOXOMAMO YUUT I'E
BO3MORHOCTE NONOQNAHASA B OPTaHH3M YeNOoBeKa MOILAQAIADOBAHHHX HHTDHA—
TOM T'JIOCYASDHHX GEJKOB.

TEed

ETONHYECKOE

NAET D=
1 ,;\._!C
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K npoGnemam coBepmeHCTBOBAHMA KONGACHOTO [poA3BOLCTBA [LOCTATOU—
HO OnU3KO OPAMHKADT BONDOCH, CBISAHHHE C GHCTPOpA3BABANIAMCS IPO-
H3BOINCTBOM GHCTPO3AMOPOXEHHHX TOTOBHX K yOOTPeONeHAD NPOLYKTOB I,
B YaCTHOCTA MROIBHHX 3aBTPAKOB, KOTOpHE 3A4TPOHYTH B COOGUIEHAR
A.B.Yeruroso#t u mp. (CCCP).

ABTOpaMH HA OCHOBE MEIRKO~-GHONOTMYECRAX TpeOOBaHA# K MKOABHEM
3aBTparaM, paspaCOTAHHHX lrcTaryrom nmramas AMH CCCP, 0C0CHOBAHH
DenenTypH, BRIDYADINE ROMIOHEHTH RUBOTHOTO (B TOM umcie GeJKH MO—
JIOYHHEe M KDPOBA) B DPACTUTENBHOTO NPOUCXOXTEHAA, OOeCIeunBanume no-
JlyueHRe MKONBHHX 34BTDAKOB C BHCOKOIi OAONOTAYeCKOf IIeHHOCTEHN, COa~
JAHCAPOBAHHHX N0 aMAHOKACAOTHOMY M MAHEPaJBHOMYy COCTaBAM, 4 TaKxe
PaspadorTasa TeXHONOTHA MX IPATOTORIEHAS.

Kax yme Ouno oTmeuexo, BTOPY0 GONBMYD I'pPynny LOKJIANOB COCTABE-
LA0T COOOMEeHAs N0 TEXHONOTHA CONEHNX OJPONYKTOB N3 pPA3NAYHHX BULOB
MACHOTO Hen3MenbYeHHOTO CHpPBA.

Joxnag M.Mopan (AHraus) "IpoRaKHOBE HYE CONM B MACO" ARIFETCH XO-
PomuM Gménnorpaduueckam 0630poM mo OPAKTAYECKAM I TeODPETHUYECKAM
ACHexTaM NpPOHAKHOBEHAS M PaABHOMEDHOT'O pachopeneneHns B MACE comm n
ADYTMX WHTDENNeATOB (HATPATA Harpua, nommpocpaTos). OrMeuanTcs Ta-
Rile MeTOIH KaK MOPAIIEBAHAE B MEXaHAYECKAs 06paloTKa BO BpamanmuX-
Ca eMKOCTAX, MMPOKO MCHONB3YEMHE B [POMRMIIEHHOCTH, & TaKkke paf
foncroBux HanpamieHn#, KOTOpHE B HACTOsmee BPEMA CIYyXaT I[penMeToM
UCcnemomannii. YacTr sTHX HanpapJleHn#k OynmeT baccMoTpena B mpyrux
BOKnanax ceccmn. ABTOD mpUXOmUT R SaKINYEHAN, YTO N0 BIASHUD bana
OTHenbHHX BAKTODPOB MMEDTCS IPOTHBOPEUNBHE CBENEHUS, OH NOIYEDKABA-
€T, gro HEKOTOpHE (yHTAMEHTAJIBHHE BONPOCH Inddysnn HoHOB Jepes
RIeTOUHNE CTDYKTYDH NOMKHH GHTH eme MCCleNOBaHH.

B nmorname A.C. Bonbmakoma m npyrax (CCCP) manomenu Pe3yaBTaTH
Bccnemomannft 0o mOBEM HanpapleHuaM NpPoOAeMH mocosa MACONDPOLYKTOB —
U3yuennn MEXaHA3MA CTDYHHOTO MHBEIADPOBAHMS pA maBieHAn
1o BOO-IO‘5Ha MHOT'OKOMIOHEHTHOT'O PACCOJA, BRINYAWIETO GeNKOBNE b (o
Camkp Tmna MAKDOOPTaHNSMOB, KDOBA, ()6 pMEHTHHX penapaTos, T'AIPOIA-
SaToB, a Takxe ux pacnpernenesui B MHNEYHOK TKAHA B yCIOBAAX npen—
Bapnrensaux R nocnenyomux MeXaHAYECKAX BO3LeilCTRAlt.

Opr nomomm opurmsanbmxx METONOB ACCJIEeNOBAHAS yIanoCh NOKA3aTh
BOsMoxuoOCTH HHBEKIMA B OTHOCATENBHO DaBHOMEDPHOI'O pacnpeneneHns
RDYnHoraOapﬂTHux OeNKOBHX KOMIOOHEHTOB 0pA HACHONB30BAHAA METOnQ
CTpyttroro HHBEIMPOBAHASL, YTO OTKDNBAET HOBHE BO3MOKHOCTH TOUKA
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KABOTHOI'O NPOACXOXNEHAS NPM HA3KAX TemoepaTypax. Ha ocHoBe coBpe-
MEHHHX MeTOLOB MOJEKYJHSpHOTO pas3lelleHAs NOKAa3aHa TeXHOJOrJdYecKas
A SKOHOMMYECKAs I18]1eCO00Pa3HOCTH MOJIEKYASDPHOA COPTHDOBKEA RUIRAX
CACTeM EKABOTHOI'O NPOACXOXRIEHAR M, B YACTHOCTA BHCOKO3(HEeKTHBHOI'O
KOHIIGHTPAPOBAHAA KALKAX (PEPMEHTHHX OpenapaToB B MACHOH IpoMumIEH-
HOCTH .

B morxznane I.K. Huronaesa (CCCP) B pesynbTaTe HCCHENOBAHAS DEO-
JIOTAYECKNX XApPAaKTEPACTAK OUIEBOTO CBUHOT'O XMpPA B 34CTHBMNEM COCTOA~
HAA @ B o0jacTd ero gas3oBHX OpeBpalleHdii aBTOPOM NPELJOREHH pacueT-—
HHE 3aBMCHMOCTH, NO3BOAADIME ONpefeldATh 3PHEeRTABHYD BA3KOCTE B 38~
BACAMOCTA OT T'pAIMEHTA CKODOCTH OXJAaXINeHAg B TeMmiepaTypH CBAHOIO
EApa, 4YTO MNpeNCcTaBIAeTCA HEOOXONAMHM [Jf pacueTa M NpaBAJbHOH
SKCIULyaTanl OCOPYyNOBAHAS B KADOBOM [IPOA3BOINCTEE.

B zakrnwuenne HEOOXONEMO OONYEPKHYTH, 4UTO B 0030pe M3JIOEEHH TOAB—
KO OCHOBHHE COIepEKaHAe A pe3yAbTaTH MCCleNOBaHM#i. ECTeCTBEHHO,dTO
BMECTE C TeM OHA BKJINYAJA MHOT'OUYACJIEHHHE W BeChMa HMHTEDECHHE § Ba¥-
HHE, OCOCEHHO B TEOPETHUYECKOM M METOLMYECKOM acleKTax, BONpPOCH,HA
KOTODHX, IpA BCell MX 3HAQUAMOCTA X OPABIEKATENBLHOCTHA, BCJHAEHCTBHE
MHOT'OUACJIEHHOCTH NOKJIANOB HA CECCHM W EECTKOCTH pEerjiaMeHTa,He OH-
JI0 HAKAKO# BO3MORHOCTHA OCTAHABRMMBATHA.

OTA TOHKOCTA 0O KpaiHe#l Mepe 4aCTHYHO MOI'YT OHTEH BHACHEHH, BALA~
MO, B IpOmecC IOMCKYCCHAM Ha CECCHH, & IJIaBHOE 0NpA NOCIELyNilieM Tia- ‘
TeJIbHOM A3ydYeHMA maTepmanoB KoHrpecca.

THE BASIC TRENDS IN STUDIES CONCERNING IMPROVEMENTS IN THE
TECHNOLOGY OF MEAT PRODUCTS

Prof, Dr. Tech. Sci. A.S. Bolshakov, The Moscow
Technological Institute of Meat & Dairy Industries,
Moscow, USSR,

Dear ladies and gentlemen,

Dear comrades,

To the session "Problems of improving meat products technolo—
gy" twenty one reports were presented, and that is why it is dif-
ficult to make a review,

The analysis of the contents of the reports shows that, in
general, they roughly deal with the problems of sausage manufac-—
ture and, particularly, the manufacture of cooked sausages (II re-
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ports) , as well as with the problems of

tured from pork, beef, mutton and horse m

ured products, manufac:-
+

at (8 reports). Besides

® o
&

there are two reports on other aspects of r products technolo-

8y: the first — on the separation of animal lig
means of membrane methods at low temperatures, the
study of hardened edible pork fat during its phase
Most of the reports are presented by the s
(I3)There are reports from Bulgaria(3),Engla

1itists from

1d (I), Hungary (I),

Ireland (I), Norway (I), Czechoslovakia (I).

As for the reports on sausage manufactuz

2y they should be ar-
Tanged according to technological processes.,

Interesting information on the problem of the raw materials
for sausage manufacture was presented by M, Vada et al, (Hungary).

This problem was discussed also at other se ons.

The authors show that the ageing time pork of different
*lycolysis types (including the exsudative one) and the composition

g
of curing ingredients have a great influence on such important
2

(4]
Q

hnological aspects of cured minced meat as the water-binding
Capacity and consistency of cooked sausages,

Carcass dissection into cuts and ready-to-cook portions of
eat is rather labour-consuming and needs further studying., The
Tesults of the study into the application of vibrocutting are gi-
vVen in the report by V.I., Ivashov et al, (USSR). These results al-
low to state that the application of vibrocutting in the meat in-
dustry is expedlent, accompanied by lower specific shear values,
€liminates meat losses as flakes, improves process sanitary level,
The application of vibrocutting is supposed to be Promising,

Extensive research work is being carried out on the problem
Of the rational use of the meat bones after meat deboning, The
Tesults of the long-term, broad, deep and complex investigations
Of the mechanical separation of meat from beef, pork and mutton
bones with much residual meat attached (I6-36%) are given in the
Teéport by J. Gola (USSR); the tests were carried out with bone se=-
arators of three companies. The results were compared with ma—
Dual deboning. The results obtained allowed the authors to claim

n

and to the quality of the resulting

instructions developed and called by the authors
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are determined, f

rker colour,

productio

sults of extensive com as well as broad

extremely important problem.

term "standard characterist
all the rheological and Processing i
characteristics of a sausage mix and of a finished broduct, which

correspond to the

comminution time at the optimum water
content, The authors believe that standard characteristics 1

which parametres of a raw Sausage mix ensure the maximum yie
of the finished product of the highest quality., The paper by
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Vel Gorbatov et al, also gives interestin

Provement of a raw sausage mix and cooked

Water-binding capacity, julciness and yields (by 6-7%) due to sur=-

tants (SF) addition, such as alahols, org at the con-
centration of (I.5 + 2,0) * I0™% mol/l. This part of work is of

great theoretical and practical importance,

ly, involves the application of

lculate forcemeat piping.
Also of interest are the test
of cooked

1t changing sausa

the experimental
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cal relations which enab

and aut

component rati

AeG, Volkova et al, (USSR).

number of perimental qualitative and quantitative

obtained show that it is necessary to take into considera-
tion not only the amount of water added, but also solid contents
(protein and fat) in the minced meat to estimate cooked sausages
yieldg.
This work is the development of fundamental investigations

Teported by :Soviet scientists at the XIXth Congress in Paris

(19 7},, which provoked a lively interestand discussions. The fat
Content within I5-20% and the protein content of II-I4%
Sldered by the authors to be most favourable from the viewpoint

are con-

of quality and yields of cooked usages. A higher fat content
(up to 27-32%) lowers sharply

though the production economy r

e quality of the finished product,

s
While analyzing the quality of comminuted meat, the water-

ty
1ndlng capacity values ars often used. However, methods for its




sometimes modified; up to now no s

oped. S. Gumpen and H, Martens (Norway ) com-
methods f me &, z meat water-bindi

thelr usefulness structural properties

£

produced from meat of different grades.

The data obtained showed that the correlations between these

3

5« The authors drew an important analyti-

values did not exceed

to estimate water-binding ca-—
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2ity per protein content weight,

Sodium as well ag in

nutrition is ing human orga-

0
nisms are not co
e

m y I would 1il to
mention the paper by T.F. as a very inte-
motility dhanges of beef proteins, effected
ctrophoresis, the
protein-nitrite complex-
pounds in meat during curing. In this
ors think that, when evalu tln{ cured meats

connection the auth
su

itability for nutrition, one must take into account that nitri-
te-modified globular proteins can enter the human organism,
Problems of improving ot saussa t logy are closely ap-
proached by the fast-developing new kinds of quick-
frozen ready-to-eat school lunchec cts are dwelt upon
in the report by

On the basis and

requirements to schoo
lunches, developed by the Institute of Nutrition, the authors sub-
stantiated the formulations containing animal and plant proteins
(including milk and blood proteins); these .unches are of a high
biological value, balanced by the amino acid and mineral com-
positions, In addition, their technology was developed.,

As was mentioned above, the second big group of reports deals
with the technology of cured meats,.

The report by M.J. Morley (England) "The penetration of

curing salts into meat" is a comprehensive bibliographic review
of practical and theoretical aspects of the penetration and even

salt and other curing ingredients(sodium nitrite
and polyphosphates) in meat, Such methods as injection and mecha—

nical treatment in rotary drums, which are widely used in the in-
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dustry, as well as some new ones being investigated at present
are mentioned. Some of them will be considered in other reports

of the session. The author comes to the conclusion, that there are
conflicting data as to the effects of different factors. The
author emphaslizes that some fundamental aspects of ions diffusion
through the cellular structure are to be studied further.

The report by A.S. Bolshakov et al. covers the results of stu-
dies into the mechanism of multicomponent brine jet injection inder
pressures up to 300 x 10_5 Pa ( the brine contained protein addi-
tives like microblal and enzymic preparations, blood hydrolyzateaL
as well as into the above ingredients distribution throughout the
muscle under mechanical effects.

By original methods the authors managed to prove the possibi-
lity of such an injection and of relatively uniform distribution
of large-piece protein components, this opening a new potential
utilization of raw meat and enlargement of the assortment of
ham-type products by using other kinds of meat, e.g. beef, mut-—
ton and horse meat,

Some authors illustrated a technological possibility and
€conomic expediency of the production of high-quality pasteurized
ham-type products from veal and mutton (I. Baychev & N. Nestorov,
Bulgaria), moulded beef products (L.I. Korniyenko et al, USSR),
of cured products from horse-meat (E.T. Touleulov, USSR).

L.I, Korniyenko et al, recongnize the advantages of fresh-—
Warm meat, but recommend to use chilled meat with a high ultimate
PH-value, The latter may be controlled by means of indicator pa—
ber,

Bacon sides curing with a multineedle injector is usually
accompanied with considerable brine losses. It is rational to
use the brine repeatedly, naturally, post its purification.

P.B. Riordan (Ireland) showed in his report that, by collect-
ing the draining contaminated brine and by mixing it with the
fresh one in the I : I ratio, it is possible to ensure the permis-
S1ible level of the total microbial load (less than 500 /ml by
Gartner). The brine is purified by means of UV-radiation (in case
the value of UV-permeability of the mixture is higher than 10%).

The problem of meats storage still attracts attention of
Tesearchers, In the paper by P, Velinov and N, Dimitrova (Bulga-
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ria) data are given to illustrate that natural ready-to-cook
irradiated with low ionizing doses (0,3 Mrad) preserve their qua—
1lity longer as compared to controls,

The paper by Mizeretsky et al, (USSR) is interesting

portant, though it differs from other papers in its orientation.
It deals with the separation of animal liquid systems by means of
membrane methods at low temperatures., On the basis of modern me-

thods of molecular separation, technological and economic expedien=

in,

cy of the molecular grading of liquid stems of animal
and, in particular, of highly efficient concentration of llguii
enzymic preparations in the meat industry,

As a result of studies into the rheological characteris
of edible pork fat in the set condition and in the field of its
phase changes, L.K. Nikolayev (USSR) suggested estimated relations

from the viewpoint of the rational utilization of protein re-—
sources and of the intensification of such processes as, €.g.,
flavour and aroma development, improvements in the consistency |
of the finished products,.

The authors were the first to note that the new method of
curing by means of injections and mechanical effects should be
considered, first of 211, as non-stationary filtration and only
at the stages of the intensive course of the process as traditio-—
nal diffusion. Such a new theoretical approach to the processes
of curing ingredients penetration and uniform distribution im-— \
plies broad prospectives for applying new processing methods, im-—
proving the quality of cured meats, increasing productinn effi-
clency., The paper demonstrated, in particular, the favourable ef-
fect of pre-injection mechanical treatment of the raw meat upon
injected brine re-distribution, especially in case of subsequent
mechanical treatment.

The report by L.,E, Aphanasov, I,A. Rogov & A.I. Khristenko
(USSR) is also devoted to jet injection. They designed a special
laboratory panel to study the depth and rate of jet penetration
into meats, Modelling on the optically transparent media of the ‘
gelatin type and high-velocity surveying allowed the authors to
disclose the mechanism of jet injeétion which has four typical
stages: 1) the penetration of the jet front into the sample at
the constant ratej 2) the formation of a channel at the slowing
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te down to the minimum one, then jet movement to meat depth ceas-
e formation of a spherical cavity filled with a liquidsg

4) further splitting under static pressure, slits having t

of lenses. The total depth of jet penetration into a meat product

=

4
the nozzle diametre and shape, a kind of meat products,
flowing time, the injected liquid composition and properties, etc.

ese data are obtained which may be necessary to design de-

for jet injection of curing ingredients into meat products.
Thus, the methods of jet injection and mechanical treatment

have been theoretically based and commercially tested. In the near

future they will, obviously, play a due role at meat processin

(0]

bPlants, raisir

[

their efficiency, as well as cured products quality.

(S

u
In the USSR and abroad much attention is paid to the rational
to determine fat effective viscosity as related to cooling rate
gradient and the temprature of pork fat., This seems necessary

to estimate and operate correctly fat processing equipment.
on

[y

In conclus it should be stressed, that this review report

0

sic topics and results. The latter touched

upon, naturally, very numerous important and interesting prob-
9 4 ’ ] =3
o

covered only the
lems, especially from the theoretical and methodical point of
View, Because of the great number of the reports presented to the
session and the time limits, it was impossible to discuss all of
them in a detailed way, though they are significant and very at-
tractive, The discussion at the session and, mainly, a thorough
analysis of the Congress papers will help to elucidate all the
ially.

details, at least, paz






