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EbICTP03AMOPO>KEHHbIX CBl1HblX nonYci>AEP11KA Toa 

A. n. llle<P<Pep, T .n. UHHU81l3e 

A H H 0 T A U l1 R 

B&mH HccneAOBBHhI .paKTOpbl, 06ycnoanHaa10IIme KaqecTBO CBR

Hblle H8.TypanbHblX nonyitia6pHK8TOB KBK B npouecce 38MOp8)!{ff88HlUl, 

Tale R ao apeMH xpaHeHHH. B pesyn&TaTe HccneaoaaHHil: BbJHBTI0H01 

'lfO AllH ll:OCTH>KeHlisi BbICOKOii CTenemi: o6paTHMOCTH 38MOpS>KRB8HlUll, 

a TaK>Ke llllH nonyqeHHSI npOllYKT8 c XOpOlllHMH opraHonenn1qeCKHt1UI 

noxaaaTenHMR cymecTaeettoe aHaqemre HMeeT· npoll:OTI>KHTenbHOCTb 

GCT0CTBeHHOi1: <PepMeHT81lHH CBHHOil: MbJIIJeqHofr TKBHH nepell .8ftMO

PlllKHB8HHeM. MaKCHMBTibHOt!: aoaoyaep)!{Haaromeil: cnoco6HOCTbJO 

cana1n1a ( M. long. dors:l) o6naAana B napHOM cocTOHHHH ( Konuqe

orao CBH38HHOii BOllbl - 63, 76%). 38TeM mi0¢HllbHble CBOJfCTBa pe3-

ll0 yxyAmaroTcsi, llOCTHraH MHHHMyMa ( 56,00%) Ha 24-M qacy .pep

MeHTauRH. JlanbHeil:mee cospeaaHHe MHCa cnoco6cTayeT yae1tHlJ0HffJO 

ero BOAOyll:ep:iirnaaromeit cnoco6HocTH, xoTH na 7-e cyTKP nocne 

Y(ioH npH 2-4° STOT Il0K838Tenb ace eme Hlrnrn, 'ISM y HCXOAHOro 

COCTOHHHH. CTpH 38MOpB>KHB8HHH CBHHblX rrony¢a6pHK8TOB B napHOM 

COCTOHHHH MbJllle'lHBSl TKBHb TBK>Ke xapaKTep11ayeTCS1 BbJCOKHMH llH

~linbHb!MH caoltcTBBMH, XOTSI CTerreHb o6paTHMOCTH npouecca sa-

1.fopa>KHBBHHH IIpH STOM CH1UKBeTCSI 6onee 3H8'iHT0llbHO, 'ITO C8Sl38-

ho C p83BHTHeM OKO'i0H0HHH BO BpeMH ne¢poCT8UHH ( th&W :ri.gOZ") • 
fleaynbT8Tbl OIIblTOB IlOK83bJB8IOT, 'ITO o6paTHMOCTb 38Mopa>KHB8HHSI 

~llY'llllBeTCH ITO Mepe IIPOll0ll>KJIT0llbHOCTH cpoKOB cpepM0HTBUHll MSl
Oa, 

)i(ecTKOCTb rronycpa6pHK8Toa (onpeaeneHHaH no pacxoay aHeprHn 

Ila lf3Menb•leHHe o6paauoa) llOCTHraeT 9KCTpeMBllbHbIX 3H8'10llHA Ha 

C:raAi-rn M8KCHM8.l1bHOro OKO'ieHeHHH, rrocne OllHHX cyTOK xpl\H0HHSJ, 
8 3aTeM yMeHbIIJaeTcs. Ha o6paTHMOCTb aaMopa>KHBamrn TBK>Ke Bnff-

11El'l' rny6HH8 38.MOpB)!UIBB.tH(il, KOTOpyIO aayqanH a ffHTepaane TeM

llepaTyp OT -3 .ito -soo. PeaynbTBThl OIIbJTOB rroKa3bIBBIOT, llTO cy-

111.ec'l'ayeT orrpeaeneHHBH TeHJleHUHH IlOHH>K0HHH BOllOyllep>KHB8JOllleA 

CJl.oco6aocTH no Mepe IlOHlDKeHHH KOH0'iHOil: TeMnepaTypbI 38.MOpo

lkeliHOro cf5paaua AO - I 6°. 
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B pe3ynbTaTe 38MOpll}l{RB8HRSI npoRCXOART ysenR"leHRe !le.>1<ao 
CBHHbJX nony<tJaopMK8TOB. Llnsi BCKpblTHSI CylllHOCTH 8TOro }.{~It 
6bmH M3yqeHbr rHcTonorHqecKHe H3Menemrn CBHHOA MhrUJ eq1:rott 

HH npH 38MOp8)KHB8HHH. 11ccneAOB8HHSI noKa3anH, 'ITO x.apa 

H3M0H0HHSI CTpyKTYPbl TK8HH 38BHCHT rnaBHblM o6paaoM OT 

<PaKTOpOB - CKOpOCTH npouecca TennOOTBOA8 H OHOnOf'WieCKO~ 
CTOSIHHSI MblWU nepeA 38MOp8}1{HB8HHeM. YcTaHOBneHo, 'ITO 110 

IIIeHHe He}l{HOCTH no11y<tJa6pHK8TOB B npouecce 38MOP8lKHB8J:rHg otS 

cnoeneHo paapyweHHeM coeAHHHTenbHOA TKaHH npH <PaaoeoM: a 

BpameHHH BO]:lbl B ne/l. B OTnHqHe OT MHOI'HX 8BTOPOB, ObJnO T 

fiOK838HO, 'ITO MeaneHHOe 38MOp8}1{HB8HHe npH TeMnepaType BOa 

xa MHHyc 10° He Bbl3bJB8eT HapyweJIHSI uenOCTHOCTH capKonew 

MbJllle"IHblX BOnOKOH. 

Ebmo HccneAOB8HO KaqecTBO CBHHbJX nony<tJa6pHKaToa a n poll 

ce XP8.H0HHSI B TeqeHHe 10 Mee. B 3 A BHCHMOCTH OT paSlIH'lHbJX 

KOBO'lHbJX M8TepH8JIOB, MeTOAOB ynaKOBKH H pac<tJacoeKH, a Ta 
naHbr pauHOHanbHbre pe}l{HMhr Hx xynHHapHoli o6pa6oTKH. 
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i8HHsr npOHCXOAHT ysenH'IeHHe !ie>Kae 

nsr BCKpb!THsr cymHOCTH 9TOro ~&11-

KHe H3MeHeHHSI CBHHOti Mbillle'IHOii 

fccneAOBanHsr noKaaann, 'ITO xaµ8 
:H 38BHCHT rnaBHbJM o6paaOM OT 

~ca TennoOTBOAa H 6HonorH'IeCKo·ro 

1pa>KHB8HHeM. YcTaHosneHo, 'ITO no 

CSTOB B npouecce 38MOp8>KHB8HHS[ 0 

iAHHHTenbHOil: TK8HH npH <fiaaOBOM II 

IH'IHe OT MHOrHX 8BTOpOB, 6brnO Ta 

lMOp8>KHB8HHe npH TeMnepaType B03 

T HapylllelIHSI uenOCTHOCTH capKone 

THE ALL-UNION RESEARCH INSTITU'XE OF MEA!r INDUSTRY 

USS B 

FACTORS DETERMINING THE QUALITY OF QUICK-FROZEN 
READY-TO-COOK PORK PRODUCTS 

Sheffer A.P., T•1nt•adzeh T.D. 

SUMMA.RY 

JI 111.vaatigated faotore 11hioh dete1'1111De the quality of 11.&tural readi}'-to-oook pork 

,iffudt• both during floee11ing and •toring.The invHtigatiomi rHult•d in our finding 

TBO CBHHbIX nony<fia6pHK8TOB B npoq · tpt to achieve a high dagree of freezing .reveraibilit:r and to get a product of good 

ec. B 3 ABHCHMOCTH OT pasnH'IHb!X 

'OAOB ynaKO'BKH H pac<fiaCOBKH, a T4 

,, HX KynHH8pHOil: o6pa60TKH. 

ezClllDlllJ>tiO qualitiH 1 the ti.ma of pork 1DU.Bcle natural fermentation prior to frae

llJll 1- of graat importance. The maxi.mum water-holding capacity •• obaerved for 

fltlh wam pork(m.;longieai.mull dora:l),bound water content being §.3.75%1thea l;yophil10 

~p~rtiea aharply reduce coming to the miD:lmum of 55.00J' on th• 24th hour of fer-

1m3t1011.; l!'urther .. at ageing oontribu'laa to 1'iL:laing it• water-holding capao:lty 

lb1lh on th• 7th ~ after slaughter at 2-4°0 thia index :le still lower u compued 

lo tb• 111.:lt:lal om9Dur:lng treea:lng trash wani sem:L-fin:leh•d pork producta,the 1111111cl• 

Ila• ill al.llo oharaoterized bF h:lgx lyoph:llic prop82"t:l.ea, though tb.• dsgr• of 

litttiJ!c revermib111ty lovers more oomiiderably,which :la connected with the develop

llllt of thaw rigor. The result• of the experiments :lndioate that fnez:lng revara:lb:l· 

Ut)' ii 1mpro"9d with the time of meat fermentation. 

I !ha to'Qlhneae of zead;r to cook products u 11181Hur"d by tb.e:lr llhear-streH reaohaa 

ill •ztie• valuu at the stage of the maximum rigor after a day's atoZ"1149 and then 

llc~1a~•• :r-a:lng r"9nlib:llity is also affected b;r fraezing depth which was atu-

11tt izl the te11perature range from -3°0 to -3o0o. 

Ile eizper:Laenta ahow that wat11r-holding oapao:lty t.nda to lower with daore&ai118 

Ille f1Ml. t-perature of the troaen sample up to •l5°c. 

llae1111g re•ulta 1n in~aiDI the tenderMila of pork aam:l-fin:lehed produota.To 

41101011.e the eaeance of this phen-non, we 11tucH.ed hyatolog:loial changes in the 

lllOle tissue during fnes:lng.hperimenta show that the pattern of the 11USole. atruc~ 
1"' ohqea depends, mostly, Gil two factors, viz., the rate of haat rellOval ud the 

liolocioaJ. cond:ltion of 111W1cl• prior to fnez:lng. It has been established that in

~ •• in tedernaaa of aell:l-finillh•d products dQr1ng :freezing are c!IJteni:lned b;y 

...._ot1.,. t1aaue dea~ct1on with th• steaed w.wr-to-:Lo• oonwra:lon. 1JD11ke other 

~I'll, 1t bu aiao bean found that •low :fft•lling at the e:lr-tiellperatura .10°C' does 
~t 

0111 .. bre&b 1n the intact aarool•- of -ole fibers. 

'l!b,e quality of pork raa(\y-to-00011: products was stu4".8d d'U1'1Dg a l<>-month '• atora-
11 '8 ftlated to 'fl!.r1oua paold.ng materials, methods of pacld.Dg and prepaokag111g as 
11111 la ator11&9 taperature cond:lt10J111. The tia of keeping high quality of quick

~~ •em:l·f:lnillh•d products has been determined as :rel.ated to d:lftennt storage 

~t1o11S 1 the moat efficient oookizlc cond:l t101111 tor these products have be- lnll· 

'"'-'· 
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ALl.UNIONS-FORSCHUNGSINSTITlJT DER FLEISCHWIRTSCHAFT 

U d S S R 

----------·-----·----------------·-------·--
UB.i!:R DIE FAKTOREN, DIE DIE QUALI'r llT VON SCHNZLLGEFROREllEN 

KUCHENFERTIGEN SCHWEINEFLEISC!lliRZEUGNISSEN BESTI!liMEN 

A,P,Scheffer, T.D.Zinzadee 

Z U S A M M E N F A 6 S U N G 

Es wurden die Faktoren llberprilft, duroh die die Qualitat von kiichen
fert1gen Erzeugn1esen aue Sohwe1nefleiech (wie gewaoheen) sowohl beim 
Cinfrieren, als auch wiihrend der Lagerung bedingt wird, Die Untersuoh
ungen ergaben, clall die Dauer der naturliohen Fermentation dee Schweine

.. muskelgewebes vor dem Einfrieren fllr die Erreichung :sowohl einer hohen 
Reversibilitat der Gefrierung, ale auch der guten organoleptischen Werte 
beim Erzeugnis von wesentlicher Bedeutung 1st. Das Schweinefleiach 
(r.1. longissimus dore1) weist die htiohste Wasserhe.ltungsvermogen 1m 
schlachtwarmen Zustand (die Menge des gebundeuen Wassers betriigt 6J,75 
I'rozent) a.uf, dann gehen die lyophilen Eige:ri.soha.ften stark zur!lok, 
wobei 24 Stunden naob dem Beginn der Fermentation das Minimum 
(55,00 Prozent) erreicht wird. Die weitere Reifung begunstigt die 
Steigerung der Wasserbindungsfiihigke1t des Fleisches, obwohl sie nooh 
7. Tage naoh der Schlachtung bei Temperaturen 2 bis 4°C niedriger ale 
be1m Auegangsfleiech 1st. Falls die genannten kiichenfertigen Erzeugnieee 
sohlaohtwarm eingefroren werden, weist das Muskelfleisoh ebenfa.lls gute 
l.,yophi]e Eigeneohaften auf, obwohl die Reversibilitat der Gefrierung 
dabei etlirk•r beeintrii.ohtigt wird, -was auf den eogenannten Tau-Rigor zu-
rilokzuf!lhren 1st. Die Versuche zeigen, daB mit der Verlangerung der 
Fermentierungsze1t auoh die Reversibilitat der Gefrierung eteigt. 

Die Ztihigkeit der Erzeugnisse (nach Energieverbrauch filr Zerkleiner
ung der Fleisohproben berechnet) erreicht ihre extremen werte,wenn der 
Rigor maximal 1st, d.h. naoh einem Tag, dann nimmt sie ab. Die Rever
s1bil1tlt w1rd auch von der Gefrierungstiefe beeinfluBt, die im Bereioh 
von -J bis -J08 C untereuoht wurde. Die Ergebnisse zeigen, das es eine 
bestimmte Tendenz besteht, wonaoh mit der lierabsetzung der Endtempera
tur der gefrorenen Probe auf -15°c auoh das Waseerbinduugsvermogen 
zuriiokgeht. 

InfoJ.&e der Gefrierung nimmt die Za.rtheit der kiichenfertigen 
Sohweinefleisohwaren zu. Um das Wesen dieser Erscheinung aufzudecken, 
wurden hietologische Umwandlungen am Schweinemuskelfleisch beim Gefrieren 
studiert. Die Untersuohungen ergaben, daB die strukturellen verii.nderUJl&en 
im Gewebe bauptsaohliob von zwe1 Faktoren - von der .i!l.rmeableitungsge

sohwindigkeit eowie vom biologischen Zustnnd des Muskels var dem Ei.n.frie~
en - abhlf.ngen. Es wurde festge stellt , dall e rhohte Zartheit der i::rzeus
nisse beim Gefrieren duroh Zerstij:rung des Bindegeewbes bei der Umwand
lung des Waesers i n !>is bedingt wird. Im Gegensatz zu den AU Berungen 
manoher Forsoher, wurde gefunden, daB das ~uskelfasersarkollomma duroh t 
langsame Gefrierung bei der Luft temperatur von - 10°c n.icht bee1ntraohti& 
wird. 

Die Qual1tKt der kUohenfertigen Erzeugnisse aus Schweinefleisoh beiJD 
Lagern wllhren.d 10 Monate wurde in .A.bhllng1gke1 t von Yerpaokungsstcffen, 
Verpaolrunge- und Portionierunsemethoden eow1e von TemperaturbedingUJlS9 ll 
der La,gerung geprU!t. Ee wurde d.ie Zeitdauer fiir Qualitll.tserhaltung bei t 
eohnelegefrorenen Erzeugrieeen Je naob Lagerungsbed1'ngungen festgestell 
sowie zweokmll.Bige Verfahren deren Zubereitung empfohlen. 
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INSTITUT DE RECHERCHES SCIENTIFIQUES SUR LES VI!NDES 
DE L1URSS 

-------------------------------------
SUR LES FACTEURS DETERMINANTS LA QUALI~! DES DEMI-PRODUITS 

DE PORC RAPIDEMENT CONGELl!:S 

8 0 M M A. I R E 

A.P.Sheffer, . 
Z.D.Zsintsadze 

on invest:i.gait des facteurs d'terminants .la qualit' des aemi-produite 
pturels de poro lore de la oong,lation et .pendant la oonservation. Les 
:feultats des analyses montrent pour que le degd de r'versib1liU soit 
pand. et pour que le pro4u~t a.it des bona indioes organoleptiques la 
dur4e de la fermentation naturelle du tissu musoulaire de pore avant la 
aong'1ation est tree import ante. La viande de . poro (M. longissimus dorer1) 
a&1t la oapaoiU maximum de retenir d'eau dens 1 1,tat ohaud (la quan
Ud d1 eau 11,e 6J,75'i>), puis lea qualiUs l.yophilea 'taient bruequement 
alt'r'es atteigna.nt le minimlim (55 1 00~) vars la 24 heure de la fermenta
Uon. La maturation de viands qui suit _augments ea capaoit' de retenir 
4•eau maJ.gr' qu•au 7-llme jour aprlls l'abattage oat indioe est enoore 
petit k la temp,rature de 2-4°C par oomparaieon aveo l''tat initial. Pen
dclt la oong,lation des demi-produits de pore chauda le tissu mueoulaire 
a des hautes quaJ.it'a lyopbyles malgr' qua le d'gr' de r'vers1bilit' 
4u proo'd' de oongt!lat1on aba1sse plus signifioativement. Cela est 114 
&Teo la rigidit4 pendant la d4congelation. Les r'sultats dee ease.is 
•ou~rent que la dversib111U de la oong4lation e•am,liore aveo la pro
longation des termes de fermentation de la viande. 

La durst' des demi-produite d'finie d 1 aprlls le d'bit d''nerg1e pour 
oon_oaaser lea 'ohantillons a lea valeurs extreme.lea eur le ate.de de la 
?1g1d1te maximum apr~s 24 heures de ooneervation, puia la durete diminue. 
La reversibilite de la congelat1on est 1nflueno4e par la profondeur de 
la oongelat1on que nous avons 'tud1'e h 1'1ntervalle de temperature de 
-J0 

k .-Jo0 • Les reeultate des eesais montrent qu'il existe la tendanoe 
a~:t1n1e de diminuer la oapaoite de retenir d'eau avec l'abaisseme~t de 
U temperature finale de l 1 echantillon oong'l' jusqu'a -15°c. 

La tendrete des demi-produite de pore augmente comme le resultat de 
la oong'1at1on. 

Pour definir la nature de ce ph,nom~ne nous avons etudie dee ohange
l ants histologiques dane le tissu musculaire de pore pendant la congela
t1on, Les analyses ont montre que le oaraot~re du changement de la struc
t~e du tissu depend en princ1pe de deux facteurs: celui - de la vitesse 
4u Prooede d''vaouat1on de la chaleur et de l'etat biologique des muscles 
l'f·ant la o ong,lation. On a 'tabli que l' augmentation dans la tendrete 
~e s dem1-p·roduits pendant la congelation est deterrninee par la destruc
tion du tissu conjonctif quand il ae paese la transformation de phase 
de l • eau h la glace Contrairement aux main ta auteur a nous avons de m8me 
~ontre que la congelat1on lente h la temperature de l'air -10°c ne detruit 
Pas 1•1ntegrite du sa.roolemme des fibres muaculaires. 



Nous &Y'ons ftud:l.4 la qualitf des dem1-produ1ts de poro pendant 2ta 
dix moia de ooneervation en dfpendant de l'emballage diff,rent, 
m•thodea d'emballage et d'empaquetage et dee rlgime~ therm1quee 4t 
ooneerTation, On ftablie dee termee pour garder la haute qualitf 4t 
demi-produite oongllfs rapidement eelon dee oonditiona de oonaervattoa, 
difffrentea. On donne des rfgimea rationnels pour le tra1tement oult
naire dee dem1-produ1ts. 
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Bcecoro3HbIM HayqHo-irccnenoaaTenhcKH:li IIHCTHTY~ 

MSlCHott npoMb1U111eHHOCTU. CCCP 

0 <PAI<TOPAX, ODPELlEn.HIOWI1X KAlJECTBO 3AMOPO)KEHHblX 

CBI1Hb!X HATYPAJlbHbIX DOJ1YcpAEPI1KATOB 

A.n. We¢¢ep, T .n. Uirm.taA3e 

fnaBHb!M ycnOBHeM KOHC8PBHp0B8HHSl nmueBb!X npOAYKTOft, H8pst

PY c yAllHHeH lieM cpoKa HX xpaHeHHSl 1 S1BllS1eTCS1 o6ecneqeHHe MSK

.eHM8libHOro coxpaHeHHSI HCXOAHbJX KaqecTaeHHbIX noKa3aTeneii. KoH

Q.~pa1rpoaaHHe ObICTpbJM 38MOpa>KHBBHHeM B 9TOM CMb1c11e siBnsieTCSI 

BaH001l88 aiP¢eKTHB~bJM cnoco6oM, XOTSI H OHO Bbl3b!B80T H9KO'f0Pbl9 

$1!3H'l 8CKH8 H KOllllOH/lHbJe H3M8HeHHSI B MSICe, BCll0ACTBH0 K0T0Pf>IX 

H0B03MO>KHO IlOllH08 ~OCCT8H0BlleHHe HCXOP.HOrO COCTOSIHHSI npoAJK
TS /1, 2/. 

B CBS13H c aTHM 6onbwoe 3HB'ieHne np1m6peTaeT HccneAOftSHHe_ 

QROCOOOB pauROH81lbHOll o6pa6oTKH IlHIUeBblX npOllYKTOB, B 'i8CTHOCTlf 

Ml!CHbIX nony¢a6pHK8TOB, npH saMopa :arnaamrn H xp8Remm. 

B uacTosrmeM P.OKnaAe paccMaTpH:aaeTCSl BllliBHHe Ha K81JecT1teH-

11P1e IIOK838T81Ili .I{ rHCTOllOrHqecKyK> CTpyrnypy CBHHbIX HaTypallbHblX 

!J,O"nycpa6pHK8TOB npoP,Oll>KHT81lbHOCTH ecTeCTBeHHOH ¢epM8HT8UHH, 

XOHG'iHOH TeMnepaTypb! 38MOp8>KHB8HHSI, CKOpOCTH npouecca Tenno-

01.'BOAa npH 38M0p8>KHB8HHH, cnoco6oa ynaKOB!CH H TeMnepaTypbl 

Xpa HeHHSI nony¢a6pHK8TOB. 

KaK rroKa3allH 11ccneAoaaHHS1, 6b1cTposaMopo}KeHHb1e H ynaKoaatt

llhl.e B IlOIIHM8pHb18 M8TepH81lbI MSICHbie rrony¢a6pHK8Tbl HM8KlT cy

DieCTBeHHbJe npeHMymecTB8 IIO cpaarremno c OXII8>i<P.0HHblMU: OHH 

~nl!TenbHOe apeMSI coxpaHSIKlT BHewmrti: BHP. H HCX0,0Hbl0 K8'i8CTBeH

IIb!e IIOKa3aTenH, C031l8KlT 60llbWHe yao6CTBa npH TpaacnopTHpoBJ<e, 

B Toproene, a T8K}K8 IIpH HX RCIIOllb30B8HHR B C8Mb1X pa3H006pas

llb!)(. YClIOBHSIX /3/. 

MeTOAHKa IIOCTBHOBKH OilbJTOB 

LlnSI HCCII0P.OBSHHSI 6panH AIIHHHeii111yro MblWlly CilHHbJ 

(longiaeimus do~1) OT CBHHeil xpynHoil: 6enoli nopo.nf>! a aospacTe 

8~10 Mee, ITpH npoBelleHHH onb1Toa no Hayq:eHHK> nKocpHllbHbIX caoi\cTB 

nonycpa 6 pHK8TOB B 38BHCHMOCTH OT IIPOll01I>KHT91lbHOCTH eCT0CTBeH

J(Oft cl>epMeHTau1rn rrpH TeMnepaType 2-4° 06pasub1 6panH 11epea 2 'l8Ca 

l! 1, 2, 3, 5 H 7 cyTOK nocne y6osi }KHBOTHoro . 0AHY 'i8CTb nony

~5p1ncaTOB HCCll8P.OB81IH AO XOIIOP.HllbHOM o6pa60TKH, a llt>yryJO 'i8CTb 

aa~opa}KHBanH npH .,.340, txecppocTRpoBanH npH 20° H oopetxensma 

&oAoyllep>KHearomyro cnoco6HocTb no MeTOlly fpay H faMMa a MO.llH

~llita1um BonoBHHCKott I 41. 
HelKHOCTb nonycpa6pHKaToa onpeaenSillH no pacxony aneKTpoa.ttep

l'.lil! Ila H3M81lb'i0HHe o6pa3UOB 31leKTpOMSICOpy6KOH /5/, illlSI HCCne

AoaalIHSI BllHSIHHSI KOHe'IHOH TeMnepaTypbl Ha o6paTHMOCTb npouecca 
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3a ~,10pam 11.13aH HH rrocne TpexcyTO'IH011 BbJaepMKH rrpH 2-4° o6paallW: 

aaMopa>K•rnann ao -3, -6, -18 11 30°, ae¢pocn1poaan11 w orrpeLlen 

nn nx aoaoyAep:>KHaa10my10 crroco6nocTb. ITpo6br anH rHcTonorir•rnc1<i 

Hccneaoaar-rm"1 oT6 wpann 'lepe3 2 ':laca H 1, 3, 6 H 10 cyTOK ec,. llt 
CTBeHHO:il cpepMeHTaumr CBHHhTX nonycjia6pwKaTOB. LlnH HCCI!elloa·a1111a 

B!THHH!HI CKOpOCTH TeIT/lOOTBO,'la o6p831lbl rrocrre TpexcyTO'IHOti !liap... 

MelJT8UHH 38MOp81KHB8/lH rrpM -10° B B03ayxe, rrpn -34° Ha TlIT l1:1'0'1-

HOM CKOpOMOp03H/lbl-IOM arrnapaTe H rrpH -196° B )101/lKOM 830'l'e 

Yf3roTOB/leHHe rrperrapaTOB OT 38MOpO>KeHH b!X o6pa3UOB /J.J1H rlfcTo ... 

norH':leCKHx 1-1ccnenoaa11m'1 rrpo11aaon11rr11 Ha cana30'IHOM MHKPO'l'OMe 

B ycnOBHHX xonOIJ.HllbHOA KaMephl rrptt -10°. 
3aMopo}l{eHHbie rrorrycpa6pHK8Th1, rrpenHa3naqeHHb1e nrrH xpaHe1ms, 

rrpiffOTaBIIHB8IIH 113 CBHHHHbl TpexcyTOqHOH qiepMeHT8UHM rrp11 2-40, 
LJ:aCTb rrony¢a6pHK8TOB BeCOM 125 r paccpaCOBb!B8IIH rroa B8 KYYM0M 

B ay6nHpOB8HHy10 uennocpaH-ITOIIH8TirneHOBYIO rrnenKy, apyry10 '18CTb

noa 8TMOCcpepHhlM A8BIIeHl1eM B Il0/lH8THIIeHOBYIO Il/lBHKy. 

KpyrrHOKYCKOBbie rronycpa6pHK8Tbr H3 uenbHhix Mblllill long. do 
paccpaCOBb!B8IIH B BHIJ.e 6nOKOD BBCOM OKOIIO 6 Kr H repMen1tiecu 

yrraKOBb!B8JIH B IlOIIH8THIIBHOByro ITIIBl-IKY. Tionycjia6pHK8Tbl xpaHJl/ll 

rrpa TeMrrepaType -18 H -28° B TB'IBHHe 10 Mee. 

PeaynbTBTbI HccneaoaaH11A 

B peaynbTaTe accnenoaaHHA BbrnaneHo, ':!TO anH aocTH:>KeHHH Bbl• 

COKor1 CTerreHH o6paTHMOCTH 38M0p8>KHB8HHH, a T8K:>Ke anH rrony'l!J-: 

HHH CB!fHbJX HaTyparrbHblX rronycpa6pHK8TOB c xopOlllHMH oprauonen

Tli':leCKIIMH TIOK838T8IIHMI1 ( He}l{HOCTb, COqHOCTb, BKyc, 3arrax) cy-: 

mecTBeHHOe 3Ha':leirne HMeeT npoaon:>KHTerrbHOCTb ecTeCTBeHHOI 

cpepMeHTaUHH rrepea aaMopaMHBBHHeM. Kpaawe, Hao6pa}l{eHHhle d 
pnc. 1, Jl8!0T rrpeaCT8BIIeHHe 06 H3M8H8Hl1H anaroyaep>KHB8fOL!lef 

cnoco6HOCTH CBliHbJX rronycpa6pHK8TOB K8K B OXIIB}l{aeHHOM aaae, Tai 

If rrocrre HX 6bJCTporo 38M0p8}1{HB8HHH. 

TaK, cnycTH 2 'IBCa nocne y6oH )!{HBOTaoro, Kon11qeCTBO 

CBH38HHOA BOllbl CBHHOA MbJ!lle'IHOM TKaHlil AOCTHraeT M8KCliMYM 

38TeM OH8 pe3Kb yMeHb!ll8eTCH, aoCTli!r8H 8KCTpeManbHbIX 3na11eli 

npH 24 qacax cpepMeHT8UHH, 'ITO COOTBeTCTByeT Ha1160Jibill8MY p83"" 

BHTHJO rrocMepTHoro OKO'leHeHHH. DanbHenwaH cpepMeHTBUHH MSlca 

crroco6cTByeT yeerrH'leHHIO ero aoaoynepm:eaaromeli cnoco61:1oc1'W.: 

KOTOpaH rrpH6namaeTCH K HCXO/].HOH aenaqH:He. B OCHOBe 8TJ.fX t13"' 

MeHeHHA raapaTaUHH MHC8 IIe}l{a r rrocney6oAHbie MeX8HO-XHMH'l0eJ{ll• 

H cjiepMeHT8THBIIble npoueCCbI, BKITI0'18IOlllHe B ce6H ITOCMepTH00 or<O

qeneHHe, ero paapeweHae a co3peaaH11e. 

TipH 38MOp8)1<HB8Hl!H B rrapHOM COCTOSIHHH MbJille'IHBSI TJC8dlr 
TBK>Ke xapaKTepa3yeTCH BbICOKOil: anaroynep}l{HBa10mer1 crroco6ttoc1'b~ 
XOTH CTerreHb o6paTHMOCTH rrpouecca 38MOp8}Kl!B8HHH rrpl.f gf}'O 

CHI1)1<anacb 6onee 3HaqHTe/lbHO, 'ITO, 0'18BHAHO, CBH38HO c pa36Ji'.1'11"' 

eM rrpouecca OKO'leHeHHH rrpM aecppOCTBUHH (thaw rigor). ct 
Xapa1{TepHCTHKa HeJKHOCTH caHHhIX rronycpa6pHKaToa a npoueC 

118' 
11x ¢epMeHT8UHH rrpeTeprreaaeT H3MPHeHJrn, cxoattb1e no caoeit 
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OJ':r Bbl/lep>KKH IIpH 2-4° 06pa,3 'tl.·li1 

J0 , aecppocTnposan lI II onpenen11 .. 

CTb. Tipo6bJ ll1HI rHCTOITOrHq e c Ill 

aca n I, 3, 6 H IO cyTOK ecte.. 
1ycpa6p1maTos. Llmr Hccnei:wsam111 
ipa3Ubl nocne TpexcyTO'IHOfi qiap.. 
B B03/lyxe, npn -34° Ha n IUITO'f-

H IIpH -196° B )!(!!/lKOM 830!1'(?, 

opo>KeHHblX o6pa3UOB ll/Hl r HCTQ ... 

).[lHITII Ha can830'!HOM MHJ<POTO~~ 

1pn - 10°. 
npeAHao1rnqeH1-1b1e llnH x pa11erin 111 

~yTO'IHOA ¢epMeHT8UHH nprr 2-~. 

r paccpaCOBb!B8nH IIO/l B8KYYMOM 

1rne1-IOBYIO nneHKy. apyryIO qaCTb ... 

>ITH8THneHOBYl-O nneHKy. 

bl H3 uenbHbIX MblllIU long. dorsi 
COM OKOITO 6 Kr H repMeTH'leCq 

rrneHKY. Tionycpa6pHKaTbI xpaiuuur 

~'leI-rne IO Mee. 

1ccneaosamri;f 

HBneHO, 'ITO llITH .[lOCTH>KeHHH B~ 

)8)J(lIB8HlIH, a T8K:lKB /lITH nony·'IG

;pIIKaTOB c xopornIIMH oprauoneo• 

CTb, CO'iHOCTb, BKyc, 3anax) cy
poaon>KHTenbHOCTb ecTeCTBeHJ-101 

neM. KpHBbie, n3o6pa>KeHHhlB sa: 
H3MeHeHIIII Bnaroyaep>KHB8101Uel 

OB KBK B oxnB>K/leHHOM BII/le, Tai 

lHHH. 

>H >KIIBOTHOro, KOITII'leCTBO crra60 

JM TK8HH tlOCTnraeT M8KClilMY.MS, 

>CTnrag 8KCTpeMBllbHb!Y. 3H8'18H~ 
~OOTBeTCTByeT Harr60nbllleMy p83'" 

LlanbHeAwaH cpepMeHT8UHH Mff~ 
soaoyaep>Knsaromeli cnoco6aoc1Jr, 

i:>il senH'-iHHe. B ocHose 9THX '"13"' 

oc11ey60AHhle MexaHO-XHMH'l.0€~~ 
)'181-0lllHe B ce6H IIOCMepTHOe o·f(O" 

3B8Hne. 

OM COCTOHHHH Mblllle'IHBH TJ<all• 

naroyaep>Knsa 1-0mefi cnoco6HoCTloJ0' 

uecca 38MOp8}KHB8HHH npli a T0" 

o, OqeBH,llHO, CBH38HO c pa3Blfl'lf .. 

pocTaUHH (thaw rigor). . 
9 

HHbJX nonycpa6pnKaTos s n pouecC a .. 
3MPH0HHH, CXO,llHbJe TIO csoeit fl 

11paaneHHOCTH c II3MeHeHHS!MH l!X lIHOcpHnbHb!X CBOHCTB. Tio Mepe 

tePMeHT8UHH nonycpa6pHK11TOB HX He>KHOCTb HenpepbJBHO ysen R'IHB8-
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P11c. I. BnHHHHe npoaom1rnTenbHOCTH ecTecTBeHHOH cpepMen

TauJrn H 6bJCTporo 3aMopa>KnnaHH5I npli -34° Ha H3MeHeHHe 

mrncplillbHh!X CBOMCTB CBHHblX HBTypanbHh!X nonytlJa6pHK8TOB 

I - oxna>KaeHHb1e; 2 - 38MOpo>KeHHhJe 

B pe3ynbTaTe nccneaoaaHHtf 6b1nO ycTanonneHo ( pRc. 2), r;:To c 

ROliR>KeHYie M KOHe'l:HOil: T0MIIepaTypb! Bnaroyaep>KHB81-0lll85I cnoco6-

ll0~Tb necppocnipoaamroro Msica yMeH brnaeTC5I. T aK, HanpHMep, y 
oGpa 31lO B, 38MOpO>KeHHbJX ao -3, -6, -18 H -30°, B cpasHeHHH c He 

34!11op o >KeHHblMII o6pa3UBMH, OHa 6bJJI8 MeHbllle COOTBeTCTBeHHO Ha 

J,QQ; 3,20; 3,80 H 3,80%. 

~ 
' 
\ 
\ 

~ r----_ 

0 -6 -18 
TeMn•pam11pa, •c 

Pac. 2. BnliHHHe KOHer;:ttoil: TeMnepaTyph1 3aMopa>KHBBHH5I Ha 

lll!ocj>HnbHbJe CBOMCTBB CBHHb!X naTypanbHb!X nonycjia6p11KaTOB 
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.. 

f1pH auamrne xapaKTepa H3M8H8HHi1 8TOro CBOlICTBa CBHHOt\ Mtir .. 
weqHOli TK8HH B rrpeAenax HCC118AOB8HHbJX TeMrrepaTyp BHAHO, 'l'l'Q 

OHH Han6011ee OTqeT1IHBO BhlHB11.H!OTCH B HHTepsane TeMIIepaTyp ~ 
-3 AO -6° I a rrpn ABTibHeliweM I10HH>K8HHH KOH8'iHOH Te~mepaTv.. 

,h u ~ t'lal 
1IH0'1'1{1IbHbJe CBOHCTBa IIpOAYKTa npeTepneaaIOT He3H8'IHT81IbHbJe Ha.. 

MeHemrn. 

TioHH>KeHne CTeneHH o6paTHMOCTH 38MOpO>K8HHb!X CBHHb!X n ony ... 

¢a6pHK8TOB o6'b.HCHH8TC.H T8MH CTpyKTYPHbJMH H K011110HllHb!MH aa

M8H8HIH!MH, KOTOpb!e IIpOHCXOA.HT npn cp830BOM rrpespameHHH BO.!Uil 

B npouecce 38MOp8>KHB8HH.H TKBHH /6/. 

CymecTayroma.H AHHBMHKB H3MeHeHnii mrocpHJibHbIX cnolicTa <;:Be

Hoti: Mb!lll8'!HOH TKBHH o6ycnosneHa p83JIH'!Hb!M KOTIH'!eCTBOM BbrMo

ponrn I-lHOH BOAbJ, 'ITO COOTB8TCTByeT BII011He onpeAeneHHbJM 3HS'le

HHHM TeMrrepaTyp HH>Ke KpHOCKOIIH'leCKOH TO'IKH. 

KaK H3B8CTHO 171, KOJIHti:eCTBO BbIMOPO>K8HHOH BO/lb! B M.HCe npa 

38MOp8>KHB8HHH AO -3, -6, -18 II -30° COCTBBJI.HeT COOTB8TCTB0HKO 

66,00; 77,60; 88,70 H 91,25% KO . BCeMy K01IH'l8CTBY snarn, coaep.. 

>KBilleii:c.H B rrpOAYKTe. 

B Hawnx OIIbITax yxynrneHHe o6paTHMOCTH npouecca aaMopam11-

BBHH.H IIpOHCXO/lHT /lO Tex rrop, IlOKa K01IH'!8CTBO BblMOpO>K8HHOH BO

/lb! He ADCTHI'H8T 87,50%, 'ITO COOTB8TCTByeT -15°. noHH>K0HB9 

KOHeti:HOii: TeMnepaTypbl 38M0p8>KHB8HHSI .110 -30° He BbI3bIBlleT ASII!ro 

Hetl:nrnx H3M8H8HHH B IIPOAyKTe. Tio ApyrHM ABHHbIM /8/, IIOHIDKel\119 

BOllOYllep:>i<HBaIOme:H: cnoco6HOCTH /lTI.H pb!Obl IIPOHCXOAHT npn ee 3~ 

MOp8>KHB8HHH AO -10°, nocneAyIOmee IlOHH>KeHne TeMnepaTypbl ~ 
Bbl3bIBaeT AanbHei!:WHX H3MeHeHHH. 

TaKHM o6paaoM, KOrAa ynaKOBBHHbie B nonHMepHbie nneHKH CBll

Hbie no11y<Jia6pHKaTIJJ npeAHa3Hati:a!OTC.H ATI.H H0IlPOA01I:>i<HT01IbHOI'O xpa-

HeHHSI, HX uenecoo6pa3HO 3aMopamnaaTb H xpaHHTb npH Bb!COKdll 

OTpHU8T01IbHbJX TeMnepaTypax nop.HllKa -3°. 3TO /l8CT B03MOlltROCTllt 

Hap.HAY c npoirneHHeM cpOKOB HX xpaeeHH.H, ycKOpBTb OHOXHMH~ee1' 
npouecchr, npHBOAHmHe K 6onee nonHoMy coapeaaHHIO npoi:1y1tT8, B 
AaTibHeli:weM, ecnH 9TO IlOTpe6yeTCSI /9/, 9TH nony¢a6pHKB.Tbl MO>KllO 

llOMOp03HTb AD MHHyC 18-30° H xpaHHTb npH 8TOi1 TeMnepaType. 

KaK noKaaanH HamH uccnenosaHH.H, 6brcTpoe aaMopa>KHBBHHe rt<>-' 
ny¢a6pHKaTOB AenaeT HX 6onee H8:>i<HhIMH, B cpaBHeHHH c oxna)l(JleS

HbJMH o6paauaMH • .0.11S1 BCKpbITH.H CylllHOCTH 8TOI'O .HB118HHSI H3yqa!IJ 
rHCT01IOI'H'l&CKHe H3Me~eHH.H CBHHOH TKaHH IIpH 38MOp8:>i<RB8HilB • 

aaBHCHMOCTH OT pa31IH'IHbJX cpOKOB ee ¢epMeHTaUHH H cKopoc'l'• 

npouecca Ten1100TBO/la. 

Ha pHc. 3,a npeACTasneHa .MHKpOcTpyKTypa MbJWUbr cnycTSI 24 qS

ca nocne y60S1, Ha sTo.H CTBAHH ¢epMeHTauHH 8 peaynbTBTe passll"" 

THSI rrpouecca IlOCMepTHOro OKO'leHeHHSI npOHCXOA.AT cTpyKTypBbl• 

H3MeHeHHSI Mbllll0'1Hb!X B01IOKOH, 38 C'l8T COKpameHHSI nocneJl.f!,SlCt 

'JTO 06yc11oa11eHO npenpameHHeM KOHTPBKTH/IbHbJX MbJlll0'1HbJX 6elt
KOB. B peaynbTaTe aonoKHa npHo6peTaIOT aonHoo6paaHbiii:, 3Hrsaf'O" 

6 a Jill• 0 p83Hbrii: H1IH Y31IOB8'l'bJH BHA. npH 8TOM npOHCXO~HT HapacT 't' 

A8I'HApaTa1urn, aai:xpe/l81lbHOe coxpameHHe AO MBKCHMyMa H HX yrtn° 
HeHHe. )KeCTKOCTb MHCa itOCTHraeT npenenbHOii: BeTIH'IHHbJ. 
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-Hill 8TOro CBOHCTBS CBHHOfi M 
' ~ 

)B8HHbJX TeMrrepaTyp BHJlHO .. 
• -.ll!~ 

rcS1 a HHTepeane TeMnepaTyp " °' HH>KeHHH KOH0'1HOH TeMrre pa11ir'Plir 

~Teprreaa!OT He3HS'IHT01lbHbJe 113-

rH 38MOPO>K0HHblX CBHHblX nony
pyKTypHb!MH H K01l110HJlHblMH ll3-

rrpH cpa30BOM rrpeapameHHH BOA!il 

/6/. 
I0HH:i1: llHO<lJHllbHblX CBOHCTa esa

p831IH'IHhIM K011H'10CTBOM BblMO-

~T Bil011He onpe)leJJeHHblM 3H8'le-

10CKOH TO'IKH. 

~bIMOpO>K0HHOH BOJlbI B MSICe np1 
30° COCTSB1ISl0T COOTB0TCTB0Bff0 

:eMy K011H'i0CTBY Bnani:, co11ep. 

·P8THMOCTH npouecca 38MOp8'lKU

. KOnHqeCTBO BbIMOpO>KeHHOH BO

OOTBeTCT:eyeT -15°. TioHH>KeHJJt 

HliSI AO -30° He Bbl3bIB8eT .aan&

llPYI"'HM ll8HHbIM /8/, IIOHH>IC0RHt 

rn pb16b1 npoHCXOllHT rrpH ee 38-' 

l00 IlOHH>KeHHe TeMnepaTypbI Ht 

:Hble B IlOIIHMepHbie nneHKH CBll

CSI /lJlSI HenpOAOll>KHTellbHOI"'O x.pa

KHBaTb H xpaHHTb npH Bb!COK'ill 

lK8 -8°. aTO ll8CT 803MO)KHOC'llllt 

1H0RHSl1 ycKOpHTb 6HOXHMH'l0CKl8 

)l"IHOMY coape:eaHHIO npoAyKT8. 8: 
/9 I, a TH nony¢a6pHK8TbJ MOJl<KO 

18HHTb rrpH 9TOii TeMrrepaType. 

n1, 6blcTpoe aaMopawai::eaHHe no
'IbJMH, :e cpa:eHeHHH c oxna)f(Jl01I .. 

ylllHOCTH 9TOI"'O SIBlleHHSI H3yq81JJ 

•li TKSHH npH aaMopa:i1c:111:eaHHH J 
JB ee ¢epMeHT8UHH H cKopoeT• 

•CTpyKTypa MblillUbI crryCTSI 24 .,a
pMeHTSUHH B pe3y1lbT8Te pas»il .. 

!HeHHH IIpOHCXO/lAT CTpyKTypflbfS 

1a cqeT coKpameaHsi: rrocneAHBJc• 

:OHTpSKTHllbHbJX MbillleqHbIX 6el1 .. 
eTSIOT BOIIH006pa3Hbiil:, aHrsaro .. 

JH 8TOM rrpOHCXO/lHT HapacTafllf
1 

1l0HHe JlO M8KCHMYM8 H HX ynno'I""' 
• npe)lellbHOli BellH'iHHbI. 

a 

A e 

Pac, 3, a, 6, :e, r, /l, e. Bnwnme paanll'IHhJX cpoKoa ecTeCT

:eeaao:lt cpepMe.HTaIU'IH npa 2+-4° B CKopoCTH nponecca 'l.'enno

OT:eoAa na f'HCTOIIO.f'HqecKylO CTpyKTYPY CBHHl'>IX eaTypallbHblX 

JIOny<jJa6pBK8TOB 
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flpH 38MOp8>KHB8HHH nonycjia6pHK8TOB B napHOM COCTORmrn: (8,'5) 
BHYTPH Mb1weqHb1x aonoKOH npoHCXOAHT KPHCTannoo6paaoaa1-ute 

I 
OTAeTibllbie BOTIOKH8 nnOTHO npHneraIOT apyr K apyry. 

TipH T8KOH rHCTOTIOrHqeCKOfl: CTpyKType 38MOpO>KeHH8Sl Mblllle'!aa. 

TK8Hb cnoco6Ha K nyqwe:H: 8CC HMHTIRU IUI BOllbl npH AecppocTaum1, qe 

H o 6b5ICII5IIOTC51 MeHbIIIHe IlOTepH MhIUJeqHoro COKa B c .ny11ae 3 8MO

pa >1<1rnaH t15i MHCa B napHoM B ~iae. Coea;nrnTerrbHasi TKBHb rrpR aTo1t 
He npeTeprresaeT aaMe THbL..; HaMeHem1i. TipH aaMopa>K1rna mu1 rrony

cjia6p1rnaTOB 11epe3 Tpoe cyTOK HX cpepMeHT8UHH ( pHC , 3,B) co e 1111-

HHT0TibH8SJ TK8Hb npeTepnesaeT 3HaqHT0TibHbie H3M0H~HHSI. 0 6 pa3y .. 

IOIUH0CSI KPHCT8lITibI /Ibll8 pa3pbIXTISIIOT, paCTHrHBSIOT H paapblBl:l lOT 

ee BO MHOrHX MeCT8X, 'ITO H o6ycnOB/IHB80T IlOBhllli0HHe He>KHOCT• 

nonycjia6pHK8TOB npH 38MOP8lKHB8HHH. 0 

B npou~cce MeaneHuoro aaMopaJKHBSHHH npH -10 (3,r") J'IJI..._ 

HbJM o6pa30M M0lKllY nyqKSMH BOTIOKOH o6paayIOTCH 60TibWHe npo

CBeTbJ, B pe3y/IbT8Te o6pa30B8HHSI KpynHb!X arperepOBBHHbJX Kpa

CT8/ITIOB Tiblla. TipH aTOM BHS'lane aaMepaaeT anara 1 cna6o CBH:3llll

HSH c 6enKBMH H rHllpOcpHTibHbIMH KOTITIOHASMH M.11CB, coaep>K81ll8RCf 

B Me>KnyqKOBblX H M0lKBOlIOKOHHb!X npocTpSHCTBSX. 

TioA Aefl:CTBHeM IJ>H3HqeCKHX HanpstlKeHHH H CHTI OCMOCS !IpOReXO

llHT nepeMemeHHe BnBrH H3 MbrWe'IHblX BOTIOKOH, B peaynbT8Te 11era 

OHH aerHAP8THpy10T • . 3THMH H3MeHeHY.SIMH o6'b.11CH.11IOTCSI 601tblll 

IlOTepH M.11CHoro COK8 H IlOHH>KeHHe CO'IHOCTH MeAneHHO 38MOp0)l(9 

Horo MHCB, CoeAHHHTen'bHSH TKSHb npH MeaneHHOM aaMopa>KK~l;r 

paapylllaeTCSI B 6onbWefl: CTeneHH, 'leM npH 6bICTpoM 38M0p8>KHB8H 

TipH 3TOM cneayeT non11epKHYTb, 'ITO, HeCMOTp.ll HS 3H81IHTenbH!i1 

HanpsntceHH.11, .npH MeaneHHOM 38M0p8)1{HB8HHH He npOHCXOIUIT Hapy: 

WeHHSI uenOCTHOCTH capKOTieMMbJ Mbllli0'1HblX BOlIOKOH. TipH csepl 

DbICTpOM aaMopa)l{HBBHHH B >KHAKOM asoTe npH -1960 ( 3,A) o 6 m 

MOpcponorHqeCK8Sl KBPTHH8 TKSHH HSHOOnee 6nH3K8 K OX TI8>KJl0HH0 

nb/l00Dp83C>B8Hll0 npOHCXQ'llHT B BHll0 MHOrD'IHCneHHblX M0/Ibqatflll 

KpHCTannos BHYTPH MbIWe'IHbIX aonoKoH (3,e). CoeAHHHTenbHBSI TK8 

necpopM11posaHa He3HB'IHTenbHO. B JlSHHOM cny11ae cywecTayJOT on 

THfyi8TibHble ycnOBHSI llTI.11 Jl0CTH>K0HHSI: BbICOICOH CTeneHH o6paTHMOCf 

rrpouecca 38MOpa)l{HB8HHH. 

ilnH coxpaHeHH.51 BbICOKHX K8'IeCTBeHHhIX iIOK838Teneii: 3 8M0 

)KeHHbIX CBHHbIX nonycpa6pHK8TOB 6onbwoe aHa'leHHe HMeIOT cnoco6 

yrraKOBKH, pac¢acOBKH H CBOA'.CTBB ynaKOBO'IHbJX M8TepH81IOB, !" TtlJi 

it<e TeMnepaTypHbie pe>KHMbI xpaHemrn. B TeqeHHe IO Mee. xpall 

HHSI BHeUIHHH BHll 38MOpO>KeHHblX rronycpa6pHK8TOB OCT8B81ICSI oqell 

xopoWHM. YcywKa nonycpa6pHKSTOB B nonHaTH/feHoBofl: rrneHKe abf 
>Kanacb B o6pa3osaHHH cy6nHMHpoaaHHoro llbJla BHYTPH yrraJCO 

B MeCTSX pacno110JKeH.11H "'rryCTblX K8pM8HOB"'. TaK, qepe3 2 w• 
xpaHeHHSI: ycyuIKa aocn1ra11a 0,06% OT aeca rronycpa6pHKaTa, cnYC 
4 Mee, - 0, 11 % , 'Jepes 6 Mee. - 0, 15%, qepes 8 Mee. - 0, 18~ 
11epea IO Mee. - 0,21%. 

)KRpOBBSI TK8Hb nonycpa6pHK8TOB B npouecce xpaHeHHSI 

Tepneaana saMeTHblX opraH011enTH11ecK11x H3MeHeHHI%. UBeT )f( 8~ 
H3MeH.11ncsr OT po3oso-6enoro ao 6e11oro, npHqeM BO scex aaP8 rO 
TSX He ua611IOA8TIOCb, OKHC1IHTeTibHOH rrop•iH 1 Bblp8>KUIOWettCSl B e 
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~K8TOB B napHOM COCT051HH!i (8,G) 
JXO/J.HT KpHcTa1111006paaoaa1nre 
:-a JOT .opyr K /l.pyry. • -

)YKType 38MOpO)KeHH8SI Mb~llle•urq; 

IUHH BO.Obi npH .oecfipoCT8UHli, '{9li1 
'4h1111e 1:rnoro coKa B c11yqae aaMo.. 

Coe~'l-IHTe11bH8S1 TK8Hb npH &TOM 
ieHHH. TipH 38MOp8)KHB8HliH no117 .. 
: cpepMeHT8UHH ( pHc, 3,a) C01i!Alf
[8qHTe11bHhie H3MeH~HHS1. 06paay .. 
lSIJOT, paCTSlrHB8JOT H paapbIBaJOT 
C/lOB/lHBB.eT IlOBhlW0HHe He)KHOCQ 
Im:. 

0 
>pB>KHBBHHSI IlpH -10 (3,f') I'JlaJto. 

l/lOKOH o6paayIOTCg 6onbIUHe npo.. 
rg KpynHb1x arperapoa.!iHHhIX Kpa
aaMepaaeT anara, c11a60 caaaau
KOn11oaaaMH M.srca, coaep>Kamasist 
~ npocTpBHCTBax. 
rrpmKeHHH H CH/l OCMOCa llpORCXO
HbJX BO/lOKOH, B peay11bT8Te 'f8l'O 
ieHeHP.HMH o6'b.srCHQIOTCg 6onbWllJ 

COqHOCTH M0.llll0HHO 38MOpomea
b npH Me.oneHHOM 38MOp8lKHB8H·RI 
1eM npH ObJCTpoM aaMopa>KHBtiHBBa 

qTo, HeCMOTp.sr H8 3H8qHTenbHI>lt 
opa)KHBSHHH He npoHcxo.oHT f!apy-

MbJWeqHbIX BO/lOKOH. Tip!i caepx
OM 830Te npH -1960 ( 3,Jl) 01511181 

H8HOO/lee 6nH3K8 K OX/l8)KJl0HH0~ 
Hae MHOroqHcneHHbIX Me/lbqal1UUll 
OKOH ( 3,e). Coe/J.HHHTellbHSSI TK'8H~ 
I .USHHOM cnyqae cymecTsyIOT eJI• 

llQ BbJCOKOH CTeneHH o6p8TliMOGfl 

reeTBeHHbJX IlOK838Te11eii: aaMop<>"' 
Ollbllloe aHaqeHHe HMeJOT enoco611 
ynaKOBO'IHb!X M8TepH8/lOB, a TAl

IeHHQ, B TeqeaHe 10 Mee. ~paKr 
nonycpa6pHK8TOB OCTaaaneSI oqSJ~ 
B I10llH9THl!eHOBOH I1110HKe BblR ... 

•OBBHHoro llb/J.8 BHYTPH ynaJ(o&JJ 
x KSpMaHoa"'. TaK, 11epea 2 )48oc. 

~ OT aeca no11ycpa6pHKaTa, cnyc1' 
- 0, 15%, qepea 8 Mee. - 0, 18~ • 

'OB B npouecce xpaHeH1u:1 He np8"' 
TH'leCKHX HSMeHeHHtt. UaeT )!(BP' 
6enoro, np11qeM so acex aapKilJI' 

bHOH nbpq11, Bb!p8)1{810Weii:cSI B efO 

ppOrDP:KBHHH. nepeKHCHOe 'IHC/10 >K~p8 B KOHlle Xp8H9HH.st nonylj>a6-
llJ(8TOB JlOeTHI"llO 0,016-0,024. 

p l.fsMeHeHHe snaroy.o:ep>KHB8IOW.eA cnoco6aocTB ~hlC'l'poaaMopolKeH
JlblX CBHHbIX HBTypanbHbJX nonyiJ>a6pHKB.TOB B 38BBeHMOCTH OT paa-
111AHblX ycnoBHlt xpaHeHHB npeJleTaBneHO B Ta6n. 1. 

Ta6nHna 

.... 
Bnaroynep>KHBaromaR enoco6aoeTb B % ~ HCXOAHOA 

B~llH'IHH!;! 

npo.nomirn-
B 8 p H B .H T·bl 

T8flbBOCTb 
B Il011H9- B BaKYYlvl- B BBKyyM..,. B B8KyyM-

xpaHeHHSI 0/lOKH 
THneae ynaXOBK~ yn8KOJlK0 ynaKOBKe 0 

npH -18° npH -lSO; npu -18° npH -28° 
npB -18 

.!lo 38MOP8>KHB81!H51 

72 qaca 100 100 100 100 100 

Tioene 38M0p8>KHB8HH51 

98 qac. 95,26 95,25 

B npouecce xpaHeHHR 

I Mee. 94,18 94,03 95~28 95,74 

2 Mee. 93,43 9S,82 95,09 95, 71 94,28 

4 Mee. 92,26 93,34 93,94 95,40 93,79 

e Mee. 90,64 92,40 93,26 94,79 92,98 

8 Mac, 88, 18 90,89 91,82 94,50 91,00 

10 Mee. 86,10 88,60 89,65 93,70 87,82 

n0HH)K0HH0 KaqeCTBa (no Opr8H0/10IlTH'l0CKHM llOK838T0/lSIM) Ha 
0A1nt 6ann y 6b1eTpoaaMOpo)f{eHHhJX nopuHOHHbtx nonycpa6pMKaTos.1 

YnaKoaaHHbJX B rronB3TH11eaoB1>1e nneBKH, npH TeMnepaType xpaHeHHSI 
.. 28° - qepea .necgTb Mee.sines; y KPYilHOicyeKOBhlX no11y<1>aopmcaToB 
8 61101ta,x 1 ynaKOBaHBhJX B nonaaTHJTeaoay10 nneHKy, RpH - t 8° - qe
Jlea BOCeMb M0CSIU0Bj y nopnHOHHblX nonyQ>a6pHK8TOB B B8KYYM-yna
ICOa)(e npH -18° - qepea BOC0Mb M0CSIU0Bj 71 9THX H<e nony¢a6pKK8-
'lloa npg -280 - 6onee '10M 11epe3 .Ll0CSITb M0CSIU0B. 8TII CpOKH xpa
QellHSI CBBBhIX nony<l;la6pHK8TOB He SIBns:nOTCSI npeJlenbHblMH. 0HH 
11P0ncTaBn.S1IOT co6oA 0Tp03KH apeMeHH, no HCT0'10HHH KOTOpbIX no
llB11.1110TcSJ TOllbKO nepBbl0 om.yTHMbie npH3H8KH H3M0H0HHSI K8'10CTBa. 

Ii D.11a COKpameHHSI BhlTeKaH;HSI M51CHOro COK8 cymecTaeHHOe 3H8'l:e-
l!e HMeIOT MeTO,llbJ KynHHBpHOR o6pa6oTKH 6bICTp038MOpomeHHblX no

nY<l>a6pHK8TOB. 
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On:&1T:&1 noKa3anH, "ITO noTepH c0Kpama10Tc.a AO M H1-uu,-1yMa, 

roTOBf>I:il: npOAYKT llOIIY"180TCSI Bb!COKOro K8"10CTBa, 0CIIH non ycf>at5p 

KBTbl IIOCTyrraIOT Ha 00>K8pHB8HHe c TeMrrepaTypo:il: -20 B ll EUl Tp 

TipH'leM B Haqane rrpouecc o6>KapxH cneAyeT npoBOAHTb npn Bbl 

KO:il: TeMnepaType, H IIHllib nocne o6pa30B8HHSI KOpO'IKH -

TeMrrepa Typy. 

BbIBOilbl 

l. ilns1 npOH3BOACTB8 3SMOpO>KeHHblX nony¢Ja6pHK8TOB Cll01ly 

HCIIOllb30B8Tb CBHHHKy He MeHee TpexcyTOqHO:il: cfiepMeHT8UHH npa 
2-4°, T.e. rrocne pa3peniemm rrocMepTHoro OKOqeHeHHSI , Kon~a n po.. 

HCXOllHT yaenH'l9HHe crroco6HOCTH 6enKOB K rHAp8T8UHH. 

2. ilnsi COxpaHeHHSI Bb!COKOH CTerreHH o6paTHMOCTJI 3BMOp8>1U1B8-

HHS1 CBHHbJe rrony¢a6pHK8Tbl, yrraKOBBHHble B IIOIIHMepHbie M.aT e p .Hanw, 

B cnyqae HX HenpOAOII'.lKHTenbHOro xpaHeHHSI (AO ABYX MeCsIUeB) ue
necoo6pa3HO 38M0p8)!(HB8Tb AO -3° H xpaHHTb rrpH 3TOH T eMllepa

Type. B ABllbHeiirneM npH H000XOAHMOCTH HX MO>KHO AOMO p8)!0IBa'l'll 

AO - I 8° H xpaHHTb rrpH aTo:il: TeMnepaType. EcnH ObICTp03aM OpO)K8Jl9 

HbJe rro11ycfia6pHK8Tbl IIP0AH83HBqeHbl All.SI A1IHT01IbHOro xpaHeHH.11, a 
cpaay )!(e HeOOXOAHMO 38MOp03HTb AO -18° H xpaHHTb rrpH 91'l'OI 

TeMrrepaType. 

3. E:&1cTpoaaMopo*eHHbJe 

coxpaH.1110T CBOH HeXOAHb!e K8'!eCTBa, a no T8KOMy IIOK838Te11JOj 

H0)!(HOCTb, - npeaoeXOASIT o6pa3Ubl H3 OXII8)!(Jl0HH01r eBHHHHbl T 

)f(e cpOKO~ cfiepMeHTSUHH. 

4. YaenH'leHHe He>KHPCTH CBHHbIX nonycpa6pHKaTOB so apeMsr 

38M0p8)f(HB8HHSI o6ycnosnHB80TCSI 3H8'IHT01lbRblMH CT pyKT ypHhl 

H3MeHeHHSIMH coe)lHHHT01IbHO:il: TKSHH. fKCTOJIOrHqeCKHMH HCCne.ll 

BSHH.llMH ycraHOBII0HO, "ITO HSHlIY'llllHe yonOBHSI ATISI o6paTHM0CT 

npouecea XOlIOAHIIbHOii o6pa60TKH 06eene'1HBSI0Te51 npH 38MOP8~ 

BSHHH nonycpa6pHKSTOB B >KllllKOM 830Te. 

XapaKTep KpHcTa11noo6paao.aaHH.sI aaaHCHT ae TOllbKO oT cKO 

CTH TennooTBOAa npH aaMopa>KHBBHHR, -ao TBK>Ke OT 6Honorifq e cJtO 

COCTOSIHHSI CBlrnOA Mbillie"lHO:il: TKaHH. 

TaK:lKe ycTaHoaneaO, qTO MeJlneHHOe aaMopa>KHBSHHe npH -10 
He Bb13bJB8eT aapymemte uenOCTHOCTH capKOII0MMbl Mbllll9'iHblX BO"' 
llOKOH. 

5~ KaqeCTBO ObJCTpoaaMopo>KeHHblX CBHHblX HSTypanbHblX nosno 
cpa6pHK8TOB, -B 38BHCHMOCTH OT ycnOBH:il: xpafleHHSI B TeqeHll0 a-1 

Mee. , npaKTH'l0CKH He CHH>K80TC.ll. 

Fl. B nonycpa6pHKSTax~ ynaKOB8HHbIX noA BTMoccpepHbIM JlaBll; 
HHeM B II01IH3THlleHOBYJO nneHJty, no Mepe Xp8H0HHSI npo Hc x Oll 

BHyTpHynaKOBO'IHasi: yeyruKa, 'ITO Bbrpa>KaeTcsi: s 06pa3osaan:H KP,.. 

CTSlllIOB ey6nH,,.rnpOB8HHOro llbAa HS noeepXHOCTH npOJlyKT8 H aa>""' 
peaaeil: nosepxaoeTH nneHKH B MeCTax pacnono>KeHHSI •nycTblX 1'4; 
M8HOB •• 0JlH8KO Be1111q11aa yeylllKH 3TOT'O POAS He rrpHaena K 06""" 
30BSHHJO 'o>Koroa• CBHHblX nonyqia6pHX8TOB npH xpaHeHHH B -re 
HHe IO Mee. 
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·epH COKpamatoTCSI llO MRHHMYM~ 

B.bJCOKOro KB'l9CTBB, ecnH nony<f>a5~~ 
HHe C TeMrrepaTypOll: -20 B Ueu.,. " •. p, 
capKH cneAyeT rrpoBOAHTb npn BbJCQ. 

cne o6pa30BBHHSI KOpO'IKH - CB33q . ,,. 

B 0 ll bl 

•pO>KeHHbJX rrony¢a6pHKBTOB c 11e.a:y91 

ee TpexcyTOqHOtt ¢epMeHTBUHH nPI 
OCMepTHoro OKOqeHeHHSI, KOrlla llpo. 
TH 6enKOB K rHAp8T8UHH. 

CTeIIeHH o6paTHMOCTH 38MOP8lKKBa

K0B8HHbJe B IIOnHMepHbJe M:aTepaall!lt 

·o xpaHeHHSI (AO llBYX Mecsi:ueB) " "' 
-3° H xpaHHTb rrpn 8TOH TeMnepa;. 

lCOllHMOCTH HX MO:>KHO 1lOMopa11ornaft 

:nepaType. Ecna 6bJCTpoaaMopolK.ea

rnH.bJ llnSI nmi:TenbHoro xpaHeHHSI, JI 
3HTb AO -18° H XpaHHTb rrpn a10t 

BHHbJe HaTypanbH.bJe rroiiy!f>a6pHK8Tll 

~TBa, a no TSKOMy noKaaaTemo; Pl 
83U.bl H3 oxna>KJJ;eHHOit CBHHHHbl T.fl 

BHHblX nony¢a6pnKBTOB BO a peMSI • 

~CSI 3HB'lHTenbHbJMH CTpyKTypa&!lill 

TKBHH. racTOJIOrH'l9CKHMH e:ccneAIJI' 
nnyqurne yonoaHsi: 1lm1 o6paTHMOC'd 

·Kn 06ecneqnaa10TCSI rrpH aaMopa)f(fi 

M 830Te. 

38HHSI 38BHCHT ae TOnbKO OT CKOJJO!l 

~8JiHH, "HO T8K>Ke OT 5Honorliqe cJt0 

KSHH. 

!ellneHHOe 38MOp8>KHB8HHe rrpH -1 
THOCTH capxoneMMbJ MbJIIIeqH.biX rP" 

>K9HHblX CBHHblX HaTypanbH.bJX no1 
r yc110Bmt xpa&eHHSI B TeqeHH0 6-

OBSHH.bJX nOJl 8TMOC!flepHhfM Jlall~~ 
KY, no Mepe xpaHeHHSI npoHcXOJllll= 

~o Bblp8>K80TCSI B o6pa30B8HlHI '/.~ 
• Ha rroaepxHOCTH npoAyxTa H a~ffr 
AecTax pacnono>1<eHBsi: "'nycTbIX .'J,S'I 
JKH aToro poJla He npHsena x 061' 
1y¢a6pHK8TOB npH xpaaeHHH B re~ 

1. KynHHBPHYIO o6pa6oTKy 6bJCTpoaaMopo)KeHHhIX CBHHhJX rrony
~6pHxaTOB cneAyeT rrpOBOJlHTb 6ea Ae¢pocTaIIHH, npe1lB8pHTe11bHO 

011errn«B HX llO -2° B ueHTpe npOllYKTa B llOM8IIIHeM xonOllHllbHHKe. 
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