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TEXHOJIOrHH nP0K3B0JCTBA MflCHbiX nPOjyKTOB
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MOCKOBCKBÄ TeXHOJIOrHHeCKHH BHCTHTyT 
MHCHO0 0 MOaOHKOfi npOMHHUieHHOCTH, 
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ysajcaeiiae aaMH h rocnoaa! Tobbpanin!

Ha ceccH» "IIpoÖaeiiH coBepmeHCTBOBaHHH TexH oaoraa npoa3BoacTBa !,uhci 
npoayKTOB” npeacTaBxeH  21 aoicaaa n 3t o  3aipyaH aeT BbinoaHeHae oÖ3opHorc 
ÄOKJiaxa. ÄHaJiH3 Teija tmkm cooömeHaM noxa3U BaeT, a io  o h h  oxBaTUBasoT yc- 
JIOBHO, B OCHOBHOU, npOÖaejihl, nOCBHlIieHHUe Iip0H3B0aCTBy KOHÖaCHblX B 3X e-
a a ä . a ,  b  aacTHOCTn, BapeHux Kojiöac ( I I  ÄOKaaaoB) n co ae im x  iipoayK - 
TOB B3 CB0H0HH, rOBHHHHH, ÖapaHBHH B KOHBHH ( 8  flOKAaaOB). KpOMe 
T o ro , iiMeroTCH 2 ÄOKaaaa no apyraM  acneKTaM TexH oaoraa MHConpoayK- 
t o b : nepBHfi -  no pa3,neaeHBSD x b b ;k h x  cacTeM  acaBOTHoro npoacxoaaeHBH 
MeMÖpaHHHMa MeTonaMa npa H03K0X TeM nepaTypax,BTopoö -  accaeflOBaHaio 
nam eBoro cBHHoro aap a b  3acTHBineM c o c t o h h h b  b  o ö aacT a $a30BHX n p e - 
BpameHaä. IloaaBJLffloinee KoanaecTBO aom iaaoB  npeacTaaaeHO yaeHHMH 
CCCP ( 1 3 ) .  Ot  B oarap aa nocTynnao 3  a o K a a a a , Arnoina -  I ,  B eH rp a a - I ,  
Mpaaanaa -  I ,  HopBeraa -  I ,  H exocaoBaKaa -  I .

P a 3öapaa aoKxaÄH no KoaöacHOMy npoa3BoacTBy,ax caeayeT pacnoao- 
i b t b  b  TexHoaoranecKot nocaeaoBaTeaBHocTa. Ilo npoöaeMe cnpi>H koh-  
ÖacHoro npo03BOSCTBa Ha cecca® npeflCTaBaeHU aHTepecHne cooömeHBH 
M.Baati a ap. (BeHrpnn) no Bonpocy, KOTopu» paccMaTpaBaacn h Ha apy- 
r a x  ceccHHX. ÄBiopaMa noKa3aHO, h t o  anaTeaBHOCTB BanepsKa CBBHoro 
Maca pasaanHoro raaKoaa3Horo Tana (b  toi.-, nacae sKcyaaTKBHoro) h  c o - 
CTaB nocoaoHHHx BHrpeaaoHTOB OKasHBaKJT BaaaHae Ha Tänne BaxHHe Tex- 
HoaoranecKae noKa33Teaa coaeHoro H3MeaLaeHHoro Maca Ka k  b o h o c b h 3h - 
Baomafl c i i o c o ö h o c t b  a KOHcacTeHDBH BapeHHx K o a ö a c .

PacaaeH eH ae Tyni Ha OTpyön a MHCHue noay$aÖpaK3TH HBaaeTCH B ecB —
Ma TpyaoeMKOä a He noaHOCTBB pemeHHofi npodaoMOÄ. B nonaafle B.H.M b 8 iiob8 
a ap.(CCCP) npaBOÄHTca p e3yaBTara accaeaoBaHHH BBÖpauaoHHoro m c t o - 
fla, KOTopue no3Boaaaa ycTaHOBBTB, h t o  acnoaB30BaHae Baöpauaa b  pe- 
3aTeaBHHX npoiieccax m h c h o ä  npoMumaeHHocTa peaecooöpa3HO, conpoBos- 
flaeTCH yMeHBineHHeM yaenBHHX ycaaaä pe3aHaa, acKaraaeT noTepa c h p b h
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B Bitue cTpyxKfl, ynyamaeT caaaTapaae ycnoBaa npoqecca. Baguio íiama- 
hh BatípartHOHHoro pe3aaaa bmbdt <5omBmyio nepcneaTBBy.

EanLmafl HayqHo-HcaneflOBaTejiBCKaa patíOTa BeneTca no Baraofi npoó- 
JieMe paaaoaajiBHoro acnojiB30BaHaa koctb nocae oÓBanaa mhcbhx o ipy- 
<5o b. B flomiane fl-pa M.rojia a Ap.í^exocnoBaKHH) aaaoseaa pe3yaBTa- 
th íw btejiBHoro oómapaoro, rnyCoKoro,KOMmieacaoro accmeaoBaHHa ae- 
xaaaaecaoñ flootíBaJuca roBOTBax, cbhhhx a óapaaaax aocTefi c bhcokbm 
coflepsanae« na hbx anca (16-36« na ymaaoBKax xpex $apw no cpaa- 
HeHBD c floodBMKOfi Bpyaaym. PeaynBTaTH patíora nosBonaxa aBTopaa b 
paapaóoTaaHOM npoeaie aHCTpyanaa, aoTopyo aBTopa aasaBawr "rarae- 
Ha'iecKoñ", HO KOTopaa asnae-rca gaETaaecaa Texaojioraaecaofi.asuiofflTB 
HOMBHaxtHHe TpetíoBaaaa K ycxoBBaM xpaaeaaa KocTefi, ax MexaHaHecKofl 
SOotípatíoTKB a KaqecTBy noayaaeiioA uacnofi Macea. Macayo uaccy.noay- 
'ieHHy® npa Mexaaaaecaog otíBaaae a OTBeaaramyB yaa3aaaaM TpeóoBaaa- 
m ,  peKOMefoyeTca acno/iBaoBaTB b  aaaecTBe aoóaBaa b $apma orpaaa- 
BeHHoro accopTa«eHTa (cocacaa, c a p e a n , aapeaae a ch a ca , M caae 
xaetía) b Kojm ecTse 10%. Orpaaaaeaaa CBaaaaa b aepBym oaepeflB c 
ceflcopHHMa noaasarexaMa -  (Sanee ie m m  oseTOM a hbkotophmb asMeae- 
hbhmb bo Bayce (n o  o<5ycnoBneHC npacyrcTBaeM BemecTB, bxojwhbx b  
C0CT8B aocTHoro Mosra), noBumeHaeM coaepsaaaa coeflaHHTexBHO-raaHHX 
otípaaoBanaH a koctahx ñaman. Patíoma b  nene« npe*maBAaeT (Seccnop- 
hh2 TexHQxoraHecaaa a raraeaanecaaii aaiepec. Oaa cnyaai xoponnw 
oóocHOBaHaeM nenecootípasacma Mexaaanecaofi aooÓBanna aomefi a ma- 
poaoro acnoaBsoBaHBü flonynaeMofi mhchoü «acca b  aoafiacHo« npoasBoa-

B acanale, apeamaBnenHOM K.BoeBuu a «p.(HP Eonrapaa), ocsemaDr-
pe3y;iBTa,rH accyieflOBaHHa B03M03CH0CTH upoasBo^cTBa nameBoro dyjih- 

OHa as uaco-aocTHOro ocTaiaa, nonyaenaoro npa MexaBaneeaog otísan- 
K6 na «amane Baóya" nyre« ceaapapoBaaaa npe^BapaiemBEo asMenanea-

UHOO_KocTHoro ociaTaa npa 3tom (San B npefle- 
aax 45-50¡£ ot Macea Tymea. HccneaoBaaaa aoaaaana, amo ¡aacaofi om a-

!1 T° P * ° CaX n°P 0Gnojli3ye™  kopmobux aaaeíí, saamaeT
MHmeaayE), coeaaaaTeaBayB, xpameBys) a aocTayio Taaaa, xapaaTepa3yeT-
ca BacoaaM coflepKaaaeM deaaa (b apeaeaax 17%) a HBJiaeTca anoxHe 
npaeMaeMHM capaeM ama npoa3BoacTua naiqeBoro óyjiBoaa. Tamu otípa30M 
omaroaapa accaeaoBaaaaM óomrapcaax yaeaax OTapaBaeica oaaa B3 B03- ’ 
MosaocTefl tícuiee nomaoro acnomB30Baaaa aa nameBae qena OenaoBnx pe- 
cypcoB, saanaaeHHHx b Taa aa3HBaeMax OTxoaax acuitíacaoro npoa3BoacT- 
sa b ycnoBaax Mexaaa3aqaa otíBanaa Maca mana 
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Boatnee aa eno noiuianoB no KoaöacHOMy lipoa 3B0ncTBy othocbtch k 
onpefleJMDoiea b TeopeTanecKou oTHomeHiui rpynne onepanafl nparoTOBno- 
aaa $apma - TenaoBofl oöpaöoTKO KOJiöac. B hockojibkbx paöorax, bhdoji- 
H0HHHX EOfl OÖmHM HayqjiHM pyKOBOJICTBOM A.B. TopöaTOBa (CCCP), B3Jia- 
raDTca pe3ynBTaTH oömapHHX komiui0kchhx accnoiioBaHHB h namca tnapo- 
Kae oöoömeHfla no stoB apesaaaafiHO BaxHoa npoQjieMQ.

Abtoph bboäht TepsjaH "aiaaoHHae" xapaKTepacTaKB, noapa3yneBaa 
nqn aamh bcb peoaoraaecKae a TexHoaoraaecKae xapaKTepacTHKa $apma 
a roTOBHX asnejiaB, cooTBeTcTBysmae onTHMaziBHoB flponojixHTenBHOCTH 
KyrrepoBaHaa npa onTauajiKHOM BnarocoaepaaHaa. Ho mhghhs aBiopoB 
"BiajiOHHHe" xapaKTepacTaKB jjanr nponcTaaaoHae o tom, npa aaKax na- 
pajieipax caporo $apma öynei nocTarHyT uaKcauajiBHuS bhxoji roTOBoä 
npoayKnaa npa Haaayaneii ee KaaecTBe. B paöore B.M. TopöaTOBa a jip. 
Tasze npaBeaaaa HHTepecHHe Kammo o bo3mokhocth noBamemia Kaaeci- 
B6hhhx nora 33x0x08 $apma a BapeHofl Konöacn, a hmshho B&arocBH3H- 
Bamefl cnocoÖHOCTa, cohhocth a, cooTBeTCTBeaHo, bhxoks aa &-7%,3a 
caet bbojiohhh b Haro noBepjpiocTHO—skthbhhx BemocTB (HAB), tbkhx 
*aa cnapra a opraHaaecaae khcxoth, KOHneHTpaqaefl 1,6-2,0• IQ~^uojih/ji. 
3tb aacTB paöora aapaJty c TeopaiaaecKiiM bmsst h cyiqecTBeHHoe npaaTa- 
HecKoe 3HaaeHH0. EctoctbohhoS aacTHo npoÖJieMu asaaoTca cooömeHHO 
oö acnojiB3OBaHH0 aaoKoaaMOTpaaacitax accxonoBaaaa jpia pacaeTa $apme- 
DpOBOflOB.

Ho Moaoe aHTopocHHMH kbjisbdtcx 3KcnepHM0HTajiBHH0 aaHHH0, nojiyqoa- 
ane aBTopaMH no accxenoBaHHH) pa3aaaHHX motô ob TonnoBOä oöpaöoTKH 
Bapoaux KOJiöac. Haarojiapa ocymecTBaeHHio nponocca KoanyHTHBHoro Ha- 
rP0Ba 38KPHTHX $OpM 3BTOpaM yUHJIOCB yMeHBDIHTB BBJIHaHHy nOTOpB Ha
5- 6% npa bhcokom KaaecTBO H3xexaä.rpa$o-aHaJiHTHH0CKaa h npyraa Ma- 
TeMaTaaecKaa oöpaöoTKa BKcnepHMeHTajiBHHX naHimx no3BOJuuia aBTopaM 
PoayaaTB MaTeuaTaaecKae 3aBacaM0CTH, öaarojtapa kotophm noaBaaoTca
B03M0KH0CTB paCaOTB H CO3JiaH0fl yHH$HIIHpOBaHflOrO OÖOpyjIOBaHHH H 3B- 
T0M3TH3Hp0BaHHHX J1HHHÄ. TaKHM 0Öpa30M, öaarOJiapH KOMOEeKCy HCCJie-
flOBaHaä, BunojiHeHHHx öoxBmoa rpynnoa accjiojioBaTOJiea MTHMMHa a 
BHHHMDa co3naiDTCa ycnoBaa jyia opraHH3anaa KonöacHoro npoa3BojicTBa 
Ha 3Tano nparoTosneHaa a tpaHcnopTH pobkh $apina a $opMOBaHaa kox- 
Ö3CHHX H3JI0JIHä H3 OCHOB0 DOJIHOÄ M0XaHH3aiI0H H 3BT0U3Ta33QHH npO- 
Qöccob a BHpaöOTKH npojiyKiiaH peryjiapyoMoro BHCOKoro KaaecTBa.

BasHaB Bonpoc nojiHaT b jioiuiajie A.r.BonKOBOii h ap. (CCCP) ”BjiHHHne 
OOOTHOinBHHa KOMHOHeHTOB pOnOHTyp B3p0HHX KOJIÖaC H3 $H3HK0—XHMHHe—
°kbo noK333Tej(ia $apraa a roTOBoa npojiyKiiaH".
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B KccjtejíOBaHM«, BHiiojiHeHHOM c apflBJie'ieHBeM ¡napoicoñ rpynnH Ka- 
iiecTBeHHHx a KOjmaecTBeHHHX SKcnepaMeHTajiBHtix aaHHtix, aoKa3aHO, 
hto  apa oqeHKe BHxojia BapeHnx KOJidac cjiejiyen npaHBMaTB bo BHaiaa— 
Hae He to jibko  KOjiHHecTBO flodaBAHeMoií BOflH.ao a coflepsaHae cyxax 
BemecTB (rapa a dexica) b  $apme.

3ia paóoTa HBJiaeTCH pa3BHTaeM $yan;aMeHTa;iBHt¡x accjie,noBaHaii,H3- 
xoseaHHX b  floimafle rpynnn coBeTcitax yqeHHX Ha X IX  KOHrpecce b  Da- 
pase (1973), BH3BaBmeM ÓojiBmoS HHTepec a mapoKyx) sacKyccaB.ABTopu 
CHHTaroT, hto  Haaóojiee nejiecoodpaaiíHM, c to hkb  3peHHH KanecTBa a 
BHxofla BapeHnx K0Ji¡5ac, HBXíteTCH ccwepxcaHae sapa a npe^ejiax 15-20, 
tíejma 11-14$. DoBHaieHHoe co êpsaHae sapa £0 27-32$ sesieT k pe3K0- 
My c h b s 9hhk) KanecTBa roToaoro npoayKTa apa oflHOBpeMeHHOM noBuaie- 
Haa 9KOHOMaaecKHX aoKa3aTexefi ero npo03BOflCTBa.

Upa accxeíOBaHaa naaecTsa H3MexBH6HHoro Maca aacTo nojiB3yioTCH 
noKa3aTe;ieM BOflocBH3HBaiomeñ cnocodHocTa. O^naRO cyiqecTByeT pazt B a -  
paaHTOB a MOí,H$0Kaixaí5 ero onpeHexeHHH, He paspaCoran eflaHHü GTaH- 
aapTHHü MeTOfl. C . TyMnea a X . Mapíenc (HopBeraa) nocTaBH- 
Jiü uejih nposecTH cpaBHaTejiBHoe H3yMeHne ¡Geera asBecTHax mctohob 
a3MepeHHH BOíocBH3HBa®níei cnocoÓHOcTa Maca a ax nparo^HocTa jyta 
ycTaHOBJieHaíi CTpyKTypHHX c b o ü c t b  Kojitíac, a 3roToaxaemhx a3 pa3juíh-  
HHX COpTOB MHCa.

íIccxeflOBaHaH noKa3axa, hto Koppejpmaa Meapjy 9thmh aoKa3aTexHM0 
ne npeBíjaiaxa 0,5 .Ô HOBpeMeHno b  paóoTe cflexano Baxaoe Mero.zuiHecKoe 
3amimeHae o npeflnoHT0TeJiBHOcT0 oijeHKH BOflOOBH3HBa®mef cnocoÓHOC- 
Ta apa pacaeTe ee ne Ha Maccy oópasua, a na KOjmecTBO coaepsame- 
rocH  b HeM 6ema.

H3B6CTHO, Ranas B asaas p o x b  o t b o x b t c e  hhTp a ry  b  Texaoxoraa ko ji-  
dacHoro npo03BoacTBa a $030oxoraa naTaHaa. OjHaKo nyra nona^asas 
ero b  opraH03M HeaoBena HeaocTaTOHHO h o h h . B c b s 3h c  9T0M xo T e -  
x o c b  óh oTMeTaTB KaK BecBMa HOBoe HHTepecaoe HanpaBxeHae paflory, 
bh h o xheHHy® T .O .D hpkhhoM a a p .(C C C P ). H3yaaH 03ueHeH0e noxBHxHocia 
dexKOBux ípanoafi roBsuaHH no« bxh h h06m HHTpaTa c domoiubk) g xe K ip o -  
$ope3a b  noxaaKpajiaMaaHOM re n e , aBTopu noKaaaxa BepoaTHOcTB odpa- 
3OB3H0H b Mace apa nocoxe KOMnJieKca dexKOB c HHTpaTaMa no Tany 
flaa3ocoea0HeHaS. B c b h 3h c sthm  a sro p a  coaTaioT.HTo apa oueHKe n p a -  
ro^HocTa ¿ym naTanas coxenax MHConposyKTOB HeotíxoaaMo yqaTHBaTB 
B03M0KH0CTB HOnaaaH0H B 0pr3HH3M HeXOBeKa MOJW$0UapOBaHHHX H0TP0- 
tom rxotíyxapHHX tíejiKOB.
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K npotíxeíaaM coBepmeHCTBOBaaaH KOxdacHoro npoa3BoxcTBa xocTaToa- 
Ho ÖJU13K0 npHMHKaiOT BOnpOCU, CHH3aHHHe C 0HCTpopa3B0BaK*U0MCH flp o - 
03BOÄCTBOM ÖHCTpOSaMOpOSeHHHX rOTOBHX K ynOTpedXeHBK) npOflyKTOB a ,  
B qaCTHOCTB ¡HKOJILHHX: 33BTpaK0B, KOTOpae 33TpOHyTH B COOÖIHeHllK 
A.B.yCTHHOBOñ H X P .(C C C P ).

ABTopaMH na ocHOBe M exaK O -daoxoraaecK ax TpeóOBaHañ k hikojibhhm 
saBTpaKaM, pa3padoTaHHax MHCTaTyTOM n a T a a a a  AMH GCCP, odocHOBäHH 
P en e m y p a , BKXJoaaBmae KOMnoaeHTa m b o t h o p o  ( b  tom a a c x e  dexKa mo-  
aoaHHe a KpoBH ) a pacTHTejiLHoro n p o acxo M eH aa, odecneaaBaiomae n o -  
ayaeH ae ihkojibhhx 3aBTpaKoB c bhcokoíí d aoxoraaecK oä aeaaocTBio c d a -  
ÄaHcapoBaHHHx no aMBHOKacjioTHOMy a MBHepaxBHOMy c o c ía  saw , a  la K se  
paspadoTaHa T e x a o x o ra a  a x  nparoTOBxeH aa.

KaK y xe  daxo om eaeH O , BTopy» doxBmym rp ynny xoK xaxoB c o cT a B - 

* nBT coodmeHM no le x a o x o ra a  c o te a u x  npoxyK ioB a s  p a s x a a a a x  saxoB
«HCHOrO Hea3MeXBH8HHOrO CHPBH.

taaxM .M op x«(A H rM H )"npoH B K H O B eH ae coxa  b  m eco" H BxaeTca x o -  
PoxaM dadxaorpa$aaecK aM  odsopoM no npaK iaaecM M  a leop eraaecK aM  
acneKiaM  npoHaKHOseHaa a pasHOMepaoro pacnp exexeH aa b  Mace coxa a 
A Pyrax aHrpexaeHTOB (« a rp a  Ta r a ip a n , n o x a $ o c $ a iO B ). OiMeaaioTca i a -  
R0e MCTOXH KaK umpapesaHae a  MexaHaaecKaa o típ atío iaa bo Bpamarawx- 

a  omkocthx, mapoKo acnoxBsyeiuae b  npoM am xeHaocia, a  Tanate pax 
DoacKOBax aan p aB xeaag , a o io p a e  b  aacToam ee speraa c x y s a i  npexweioM 
«ccxexoBaHHH. qacTB 3Tax aanpaBxeHañ d y x e i paccMOTpeHa b  x p y ra x  
flOKxaxax c e c c a a .  Ab t o p  npaxoxaT k  s a m m e H m ,  hto no Bxaaaaio pOTa 
OTflexBHHx $ a KTopoB HMeioTCH n p o iaB o p eaaB ae C B exeaaa , oh noxaepK BBa- 
®T > HTO aeKOTopae $yHxaMeHiaxBHae Bonpoca X 0$$y3aa aoaoB  aep es  
«JieTOHHae CTpyKTypa xoxama tíaTB eme accx ex o B a H a .

B xoK xaxe A .C . BoxamaKOBa a x p y ra x  (CCCP) aaxoxeH a p e sy x B T a ia  
ccxexoBaH ag no hobbm HanpaBxeHaaM npodxeiua n ocoxa MaconpoxyKTOB -  
syaeHam MexaHa3Ma CTpyiHoro aH BeuapoBaaaa npa xaBxeH aa 

j o  3 0 0 - I 0 “ 5na MaoroKOMnoHeHTHoro p a c c o x a , B K xm am iero  dexKOBae x o -  
aaBK0 MHKpoopraHH3MOB, KpoBB, (íiepMeHTHHX npenapaiO B , ra x p o x a - 

B to b > a  T3KKe a x  pacnpexexeH ai) b  MameanoM TKaHa b  y cxo B aax  n p e x - 
PüTexBHax a  nocxexyiomax M exaHaaecKax B 0 3xeñ cT B añ .

Dpa noMoma oparaHaxBHax M eioxoB accxexo B aH aa yxaxocB  no rasaT B  
03MOKHOCTB aHBeKuaa a oTHocaTexBHo paBHOMepHoro pacnpexexeH aa 

^PynHoradapaTHax dexKOBax KOMnoaeHTOB npa acn o xB 30B aaaa laeToxa 
PyäHoro HHBeqapoBaHaa, hto OTKpaBaeT HOBae bo 3mokhocth c toekb
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3peHHH paoaoHaxBHoro acnoxBsoBaHHH ö sx k o bex  p ecyp coB  a  b h t 8hcb$ h— 
Kaqaa TaKiax, aanpaiiep, n p o u ecco s  nas. BKyco— a  apojtaTooópaaoaaH ae, 
yxyameHae KOHcacTeHuaa ro ïO B o ro  a p o x y s r a .

ÂBTopaMB BüepEHe OTMaaeHO, hto upa hoboë nocTHHOBKS nporteoca 
n o co x a  c  ¡oapoKBM apaBxeaeHaeM  a H re im a t a  M exaHaaecKax BO 3xeßcT30ß 
e r o  cx e x y e T  paccm aTpaBaTB np exxe B c e ro  c  n o 3axaß  aecTaaaoH apH oä 
p a B T p a iïa a , a  x b e b  a a  sT an ax  3KCTeHC0B.aoro ap oT eK aaaa aportec c a  -  
c  TpajtKttaoHHHX ao 3aaaft a B $ $ y 3 E 0 . T a u o t hobhS  TeopeTaaecK afi aoxxox 
k n portée ca,M npoHaxHOseHax a  paBHOMepHoro pacnpexexeHHH hocoxohhhx 
HHrpeaaeHTOB apa n o co xe  OTzpHBaeT niapoKae nepcaezTaBH  k r e  n p a s x e -  
aeH aa HOBiJX MeTOflOB oöpaöoTK a, noBam eaaa K a a e c rsa  coxeHHX a s x e x a ß , 
a$$eKTBBHOCTK a x  Bpoa3BOflCTEa. B p a ö o T e , b  aacTaocT H , noKa3aHO 
öxaroTBopH oe B naaaae npexBapzTexBHOß x e p e x  HHteKiiaeß p a c co x a  laexa- 
aaaecKOH oöpaöoTza cup bh  Ha nportecc n ep ep acnp exexeaaH  a a B en a p o - 
BaHHoro p a cc o x a , ocotíeH ao b  ycnoB anx nocxexyraaero  M exaaaaecK oro 
B03xeacTBaH  a npaoôpeTeH aji npoxyKTOM bhcokbx K aaecT B eaanx a  k o x b-  
aecTBeHHHX n o z a s a T e x e t .

ïïpoÔxeMe cTpyÈHoro a arena posa hhji ôhx nocBHmeH Tazae xozxax 
3.3.A$aHacoBa, M.A. PoroBa a A.H. XpacTeHKO (CCCP). ABTopaiua dnx 
CKOHCTpyapoBaH xaöopaTopHHß CTeax koe accxexoBaHHH rxydaH a cko- 
POCT60 npOHBKHOBeHHH CTpyß B MHCOnpOXyKTH.

MoxexaposaHae Ha onTanecKa apo3paHHHX cpexax Tana sexaTHiia a 
HpHM6HeH06 CKOpOCTHOfi KBHOCBeMKa H03B0XBH0 âBTOpaM BCKpHTB M6Xa- 
HH3M CTpyßHOrO HHteirapOBaHHH , 3 KOTOpOM OH0 BHXeXXBT HSTHpe XB- 
paKTepHHX 3Tana: I )  npoHaKHOBeaae b oöpa3ert npa hoctohhhoB cko-  
pocTa xBase Ha h $poHTa CTpya ; 2) oöpasoBanae Kaaaxa npa yóuBfinxet 
cKopocTa xo MaHaMaxBHoro sHanenaa, nocxe xocTaseHaa xoToporo xeh-  
seHae CTpya BrxyÖB npezpantaeTCs; 3) oöpa30BaHae c$epaaecKoß noxo- 
cTa, 3anoxHeHHOß mxkoctbjd; 4) xaxMeßmee odpaaoBaHae paccxoeHafi 
b $opMe xaH3 nox xeßcTBHeM cTaTaaecKoro xaBxeHax. Oönjaa rnydana 
npoHHKHOBeHHH CTpya b HHienapyeune npoxyKTH aaBacHT ot xaBxeHHfi, 
xaaMeTpa a $opMH comía, Baxa MHConpoxyRTCB, BpeMSHa acTeHeHBH.co- 
CTaBa a CBoßcTB BHBertapyeuoß saxicocTa a xpyrax JaKTopoB.

B pesyxB T aT e accxexoBBHHH noxyaeHH xaHHne, HeotíxoxawHe j i s  
üpoeKTapoBaHBH ycTpoßcTB XJiH CTpyßHOrO HHBertapoBaHaH üocoxhhhx 
BemeCTB B MHCOnpOXyKTH.

TaKHM 0Öpa30M, M6T0XH CTpyßHOrO HHfceUHpOBaHHH H MexaHHHeCKOfi OÖ- 
paöoTKa b HacTOíffiiee bpsm h  H oxyiaxa ortpexexeHHyB TeopeTaaecKyio o c -  
HOB.y a npoH3BOxcTBeHHyn npoBepay a b öxaxaßaieM öyxynteM, bhxhmo,
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saíiMyT jtoci’oñHoe Me ex o Ha npoasBo^cTBe, odecneraBaa noBHfflerae ero 
8$$eKXa3H0CTB 0 KSHeCTBO COJieHHX npOJiyKTOB.

B CCCP h spyrBx CTpaHax tíosBinoe BraMarae yaensc? paraoHantHOMy 
iacnojiisoBafisiio h pacata pena® accopTSMeHTa azzeniiví Tana Be TBflHa 3a 
CB6T npHBseseraa flonosHHTesBHO k cBHHHHe apyrax bh.ho b capta b h co- 
KOS EHHteB02 neHHOCTH ~ rOBHJtüHH > <5apaH0HH, XOH0HH.

B soKsase H.Bs.i'íeBa 0 H.HeciopoBa(EoxrapMH) noKaaaHa lexHOJiorHae- 
CKaa B03M0SH0CTB ñ 3HOHOM0HeCKají XieJieCOOÓpa3HOCTB BapaÓOTKH BHCO— 
xoKaBecTBeHHHX nacTepasoBaHHHx npoayKTOB Tana BeTraim H3 xejiaTB- 

hh 0 daparamí, b padoxeJI.H.KopraeHKo h ap.(CCCP) -igopMOBaHHbix H3se- 
atañ H3 roBanaHH, b comíase TyneyoBa (CCCP) - coneHHx 03,56.008 03 
KOH0HH.

JI.H.KopHHeEKO 0 sp., He oipapaa npaeiiyajecTB HcnojiB30BaHHH MHca b 
aapHOM COCTOHH00, c yaeTOM HMefflUmXCH npO03BO,SCTBeHHHX B03M0XH0C- 
xe8 jpeKOMeHflyKT npHMeiiHTB oxsasueHHoe m h c o c b h co k b m KOHeaHuM pH, 
KOTOpoe MOHHC KOHTpOJMpOBaTB IJO npe;yiOBeH0B aBTOpOB ÜO 03MeHeH0BD 
OKpacitz 0Híí0KaTopHofi dyMaxra.

Pafioxa siHoroarosBHOf MaamHH jyis nmpaneBaraa óeKOHHHX nonoB0HOK 
oóhsho conpoBOHsaeTcs 3Has0TesBHHM0 noTepsMH paccojia. PaiiBOHasBHO 
ero noBTopHoe 0cnoxB3OBan0e, ecTecTBeano, nocjie cooTBeTCTByximeñ
OSHCXK0.

Il.B.PHopaaH(ZpaaHSHH)B cBoeu aoKsase noKa3an, HTO,cotí0paH CTeKaio- 
híbh 0 3arps3HeHHici paceos 0 OMeinBBaa ero co CBeraai b cooTHomeraa 
npHMepHO 1:1, m osho oóecüesHBai’B aonycTaMHfi ypoBeHB odtnero Kosaae- 
crsa MHKpoopraH03MOB ( Manee 500 raspodHHx tsa / mji no peKOMeana- 
1100 PapTHepa) b ycTaaoBice ,¡yia ohbctkb paccona nyxeM ero ysBxpa$0O- 
sexoBoro odayaeras (upa ycaoBHH, eomi BeraraHa nporapaeMocra yjiBT- 
paiJiaojieTOBoro CBeTa 3 cmcch ae dyseT socTBraTB ypoBHs rase IC $ ).

BonpocH xpaHeras 0aperaa ao-npesHesíy nposossaBT npBBjxeKaTB Bra- 
Marae BeesesoBaxesea. B so iaaseII.B .Ees0HOBa,K.a0M0TpoBoa(Bosrap0H)npH- 
BOflsxcs flaHHae, CBHseTeSBCTByBwe, st o Macane HaxypasBHHS-nosy$a(5-  
P0K8.TK, odsyseHHHe raaraMB SO33M0 0ora30pymi0x ayqeñ (0 ,3 Moas), 
ooxpaHssT KasecTBCHHHe noKa3aTe;i0 na doñee flraxesBHOe spesia no 
opasaerasD c k o ht p o sb h h m h HeodayseHKHra odpaapara.

M3 otítíteñ aanpaBJishhqctb poKsapoB cecc00 onpeneseHHHM odpa30M 
BHsesaeTca, ho npeflCTaBJiseTOs ape3BHsañHO HHrepecHHM 0 BasHKM c 
íosKa 3peras ooBepmeHCXBOBaraa TexHCJioraií poKaap 5£03epepKoro a sp. 
(CCCP), GBasaHHíi^ C COBP8M0KHHM peffleHKSM pa3S«SeH0a S0SK0X C0CTeM
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hhbothopo nponcxoameHaa npa h33khx TeMnepaTypax. Ha ocHOBe coBpe- 
m 6hhhx MeTo^oB MoxeKyjiHpHoro p a 3xenem n. noKa3aaa TexHoxoraaecKaa 
a SKOHOMH'iecKaH pejiecoo{5pa3HocTB MOxeKynapHoS copTapoBKH sa^Kax 
CaCTeM KBBOTHOrO npOHCXOKfleHKH a, B HaCTHOCTH BHCOKO3(|)$eKTHBH0r 0 
KOHpeHTpapoBaHHK hehakhx cpepMeaTHHX npenapaTOB b mhchoI  npOMHimieH- 
HOCT0 .

B flom iafle J I .K . H aaojiaeBa (CCCP) b  pe3yxi>TaTe accjie^OBaHaH p e o - 
xo ra u e cK a x  xapaKTepacTHK nam eBoro CBaHoro ¡sapa b  3acTHBmeM coctoa-  
rn a  a b  o&nacTa e ro  $a30BHX npeBpameHaii aBTopoM npeiyumeHH p a c a e T - 
HBie 3aB0CaMOCTH, nO3BO.M!0Iflae OnpeUBJlHTR 3$0peKTHBHyK) BH3KOCTB B 38- 
bhchmocth ot  rp a^ aeaT a  caop ocT a oxn.aw,emn a TeMneparypn CBaaoro 
s a p a , ato npeflC TaBM eTca HeoCxonaMHM nna. p acaeT a a np aB axR aot 
BKcruiyaTanaa oCopynOBaHaa b  kbpobom  npoa 3B0,ncTBe.

B 3aKMraeHae HeoPxoaaMO nojpiepKHyTB, hto b  oP3ope 03JioseHH to jie-  
ko ocaoBHue co ie p sa H a e  a p esy xB T a ra  a c c jie n o B a H a i.  EcTecTBeH ao , ato 
BMecT e  c  TeM ohb BKJiso^ajia MHoroaacjieHHHe a BecBMa aaTepecHHe a  s a s -  
Hne, ocodeHHO b  TeopeTa^ecKOM a MeTO.naaecKOM acn eK T ax, BonpocH,Ha 
KOTopex, npa B cea  a x  3HanaMocTa a  npaBAeicaTejiBHOCTa, B cnencTBae 
MHoronacjxeHHocTa flOKJxa^OB aa  c e c c a a  a  s e c ra o c T a  perxaM eaTa.H e <3h— 
J10 HBKaKOft BO3MOKHOCT0 OCTaHaBJIBBaTBH •

3 th tohkoctb no Kpaiteefi Mepe a a cT a a a o  MoryT cSh tb  BHacHeHH.Bafla- 
mo, b  n p on ecc flaoK yccaa Ha c e c c a a ,  a  rnaBHoe npa nocxeaymmeM rm a- 
TejiBHOM H3yaeHaa MaTepaajiOB K o a rp e c c a .

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 oured products, manufac
tured from pork, beef, mutton and horse meat (8 reports). Besides 
there are two reports on other aspects of meat products technolo
gy : the first - on the separation of animal liquid systems by 
ffleans of membrane methods at low temperatures, the second - on the 
study of hardened edible pork fat during its phase conversions.
Most of the reports are presented by the scientists from the USSR 
(13).,There are reports from Bulgaria(3);England (I), Hungary (I), 
Ireland (I), Norway (I), Czechoslovakia (I).

As for the reports on sausage manufacture, they should be ar
ranged 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 sessions.

The authors show that the ageing time of pork of different 
glycolysis types (including the exsudative one) and the composition 
of curing ingredients have a great influence on such important 
technological 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 
meat is rather labour-consuming and needs further studying. The 
results of the study into the application of vibrocutting are gi
ven 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 expedient, accompanied by lower specific shear values, 
eliminates meat losses as flakes, Improves process sanitary level. 
The application of vibrocutting is supposed to be promising.

Extensive research work is being carried put on the problem 
°f the rational use of the meat bones after meat deboning. The 
results of the long-term, broad, deep and complex investigations 
°f the mechanical separation of meat from beef, pork and mutton 
lones with much residual meat attached (16-36*) are given in the 
report by J. Gola (CSSR); the tests were carried out with bone se
parators of three companies. The results were compared with ma
nual deboning. The results obtained allowed the authors to claim 
i-he nominal demands to bone storage conditions, to the mechanical 
SeParation of meat and to the quality of the resulting 
®eat slurry in the instructions developed and called by the authors
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"hygienic" which in reality are technological. The mechanically 
deboned meat, which meets the above requirements, is recommended 
for use as an additive to a limited number of sausages (franks, 
sardellas, cooked sausages, meat loaves), the adaed amount not ex
ceeding 10$. Such limitations are determined, first of all, with 
changes in sensory qualities: a darker colour, taste alterations 
(.due to the constituents of bone marrow), higher contents of con
nective-tissue formations and of bone partiales.

The work is surely to be of great technological and hygienic 
interest. It substantiates the expendiency of mechanical separa
tion of meat and of the extensive use of the resulting meat mass 
in sausage production.

The results of the study into the possible production of edib
le broth from the meat-and-bone residue resulting from mechanical 
deboning of preground poultry carcasses in the "Beebun" machine 
are presented in the report by K. Beev et al. (Bulgaria).

The yield of the meat-and-oone residue constituted 45-50# of 
the carcass weight. The studies showed that the meat residue which 
is now used for feeding purposes contains muscular connective, 
gristle and bone tissues and is qharacterized with a high pro
tein content (up to 17#). It is quite suitable for the production 
of edible broths. Thus, due to the investigations by the Bulga
rian scientists it becomes possible to use more completelly pro
tein resources, so-called wastes of sausage production.

A great number of the reports on the problems of sausage 
technology concerns the sausage thermal treatment which is a 
determining operation of sausage mix processing , from the theo
retical point of view. Several studies performed under the gene
ral scientific supervision of A.7. Gorbatov (USSR) report the re
sults of extensive complex experiments, as well as broad genera
lizations concerning this extremely important problem.

The authors introduce the term "standard characteristics" 
of sausage mixes, referring to all the rheological and processing 
characteristics of a sausage mix and of a finished product, which 
correspond to the optimum comminution time at the optimum water 
content. The authors believe that standard characteristics imply 
which paramétrés of a raw sausage mix ensure the maximum yield 
of the finished product of the highest quality. The paper by
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V.M. Gorbatov et al. also gives interesting data on possible im
provement of a raw sausage mix and cooked sausage qualities, viz.,, 
Water-binding capacity juiciness and yields (by 6-74) due to sur
factants (SF) addition, such as alcohols, organic acids, at the con
centration of (1.5 +2.0) * IO-2 mol/1. This part of work is of 
great theoretical and practical importance. This problem, natural
ly, involves the application of viscosfmetric investigations to 
calculate forcemeat piping.

Also of interest are the test data of the authors on different 
kinds of heat treatment of cooked sausages. Because of conduction 
heating in closed moulds, the authors could diminish weight losses 
by 5-6% without changing sausage quality. Grapho-analytical, etc. 
Processing of the experimental data allowed to derive mathemati
cal relations which enable one to estimate and develop unified 
equipment and automated lines. Thus due to a complex of studies, 
carried out by a large group of the MTIMMP and VNIIMP researchers 
conditions are provided to mechanize and automate sausage mix for
mulation and handling and sausage moulding, and at the same time 
to maintain a controlled high quality of the end products.

An important problem is raised in the paper "Physico-chemi- 
°al characteristics of comminuted sausage meat and finished sau
sages as effected with component ratios in the formulations" by 
A.G. Volkova et al. (USSR).

A great number of experimental qualitative and quantitative 
hata 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 
yields.

This work is the development of fundamental investigations 
rePorted by Soviet scientists at the XIXth Congress in Paris 
(1973), which provoked a lively interestand discussions. The fat 
content within 15-20% and the ptotein content of 11-14% are con
sidered by the authors to be most favourable from the viewpoint 
°i quality and yields of cooked sausages. A higher fat content 
(up to 27-32%) lowers sharply the quality of the finished product, 
ikongij the production economy rises.

While analyzing the quality of comminuted meat, the water- 
binding capacity values are often used. However, methods for its
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measuring vary and are sometimes modified; up to now no standardized 
method has been developed. S. Gumpen and H. Martens (Norway ) com
pared six well-known methods for measuring meat water-binding ca
pacity and their usefulness to predict the structural properties 
of sausages produced from meat of different grades.

The data obtained showed that the correlations between these 
values did not exceed 0.5. The authors drew an important analyti
cal conclusion that it is preferable to estimate water-binding ca
pacity per protein content rather than per sample weight.

Sodium nitrite role to. the sausage technology as well as in 
nutrition is known. However, the ways of its entering human orga
nisms are not completely clear. With regard to it, I would like to 
mention the paper by T.F. Tchirkina et al. (USSR) as a very inte
resting one. Studying motility changes of beef proteins, effected 
by nitrite, by means of polyacrylamide gel-electrophoresis, the 
authors pointed to a possible formation of protein-nitrite complex
es by the diazo-compounds pattern in meat during curing. In this 
connection the authors think that, when evaluating cured meats 
suitability for nutrition, one must take into account that nitri
te-modified globular proteins can enter the human organism.

Problems of improving of sausage technology are closely ap
proached by the fast-developing production of new kinds of quick- 
frozen ready-to-eat school lunches. These aspects are dwelt upon 
in the report by A.V. Ustinova et al. (USSR).

On the basis of medical and biological requirements to school 
lunches, developed by the Institute of Nutrition, the authors sub
stantiated the formulations containing animal and plant proteins 
(including milk and blood proteins); these ranches 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 diffusion 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 emphasizes 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 IO-  ̂Pa ( the brine contained protein addi
tives like microbial and enzymic preparations, blood hydrolyzates), 
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 
economic 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. reoongnize 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
per.

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 
ifesh one in the I : I ratio, it is possible to ensure the permis
sible 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 
r«searchers. In the paper by P. Velinov and N. Dimitrova (Bulga

149



ria) data are given to illustrate that natural ready-to-cook meats 
irradiated with low ionizing doses (0.3 Mrad) preserve their qua
lity longer as compared to controls.

The paper by Mizeretsky et al. (USSR) is interesting and im
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
cy of the molecular grading of liquid systems of animal origin, 
and, in particular, of highly efficient concentration of liquid 
enzymic preparations in the meat industry.

As a result of studies into the rheological characteristics 
of edible pork fat in the set condition and in the field of its 
phase changes, L.K. NikoHayev (USSR) suggested estimated relations 
from the viewpoint of the rational utilization of protein re
sources and of the intensification of such processes as, e.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 ell , 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 production effi
ciency. 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 E.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 
diaclose the mechanism of jet injection which has four typloal 
stages: 1) the penetration of the jet front into the sample at 
the constant rate; 2) the formation of a channel at the slowing
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rate down to the minimum one, then jet movement to meat depth ceas
es 3) the formation of a spherical cavity filled with a liquid;
4) further splitting under static pressure, slits having the shape 
of lenses. The total depth of jet penetration into a meat product 
depends on the nozzle diametre and shape, a kind of meat products, 
flowing time, the injected liquid composition and properties, etc.

These data are obtained which may he necessary to design de
vices 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 processing 
plants, raising their efficiency, as well as cured products quality.

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 tempxature of pork fat. This seems necessary 
to estimate and operate correctly fat processing equipment.

In conclusion it should be stressed, that this review report 
covered only the basic topics and results. The latter touched 
upon, naturally, very numerous important and interesting prob
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 
details, at least, partially.
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