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REFRIGERATION, FREEZING AND THAWING
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; EU®OPEAN m ee ti n g of m e a t r e s e a r c h i ns t i t u t e s

I'-UNION RESEARCH INSTITUTE OF MEAT INDUSTRT OSSB
î®'ENT PROPERTIES DURING FREEZING AS RELATED TO THE

ASD T0 THE PECULIARITIES OF AUTOLÏTIC PROCESSES 
•«JfOEBIlU, N.K.ZHOURAVSKAYA, N.P.YANOUSHKIN, 

V.A.YASYREYA
S U M M A R Y

The
i0Ssi»l, ohanges 
e*tent

Prooess of meat freezing was established to be related 
In the condition of protelnaoeous substanoes, 

pattern of these ohanges depending upon the depth 
Parities of autolytic processes.

U(ile8 into the properties of the meat, derived from the 
or non-treated with adrenaline and dl thy line, 

the *aa deHydratod at different stages of autolysis, confirmed 
c°hdit 3 enoe °* the relation of the changes in muscle proteins 
ft». lon Hydrogen ions concentration of the meat oomlng for 

e!11hg.

R E S U M E

Il est déterminé que le processus de la congélation de la 
viande est lié à la possibilité du changement de l'état des 
substances protéiques. Le degré et le caractère de ces change
ments dépendent de l'ampleur et.des particularités du développe
ment des processus autolytiques.

L'étude des modalités de la viande desséchée à différents 
stades de l'autolyse , traitée ou non par l ’adrénaline et par 
la ditiline, a confirmé la dépendance du changement de l'état 
des protéines musculaires de la concentration des ions de l'hyd
rogène de la viande au stade de la congélation.

ttijuj' e® opSi sc he Ko ng re s s d e r  Fl e i s c h f o r s c h u n g s i n s t i t u t e
^"“FORSCHUNGSINSTITUT DER FLEISCHWIRTSCHAFT DER UdSSR

FLEISCHEIGENSCHAFTEN BEIM EINFRIEREN IN A3HÄN- 
VON DER TIEFE UND DEN BESONDERHEITEN DER ENTWICKLUNG

k.T VON AUTOLYTISCHEN VORGÄNGEN
,ALECHINA, N.K.SCHURAWSKAJA, N.P.JANUSCHKIN, 

W. A. JASSJIREWA

XX EBPOUEÜCKHÄ KOHrPECC PAEOTHHKOB HHH MHCHOil nPOïdiltUJEHHOCT W
RfFroi03Hlja HAyHH0-HCC JEJOBATEJIBCKMli WHCTHTyT BCECOIOdHSHHH W W npolMJ1gHHOCTH cccp

«oui-HümiR TROdCTB MflCA BPH 3AM0PAMBAHM B 3ABMCIAM0CTM OT rjUTEHHU 
H3MEHEHKE PA3BHTKB ABTOJIHTHMECKUX I1P0UECC0B

A.T.AAEXHHA, H.K.ÏÏPABCKAfl, B.B.HHÏIKHH, B.A.SCUPEBA

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

Würd® featgestellt, daß der Jinfriervorgang von Fleisch 
^SÜchkelt der Veränderung des Zustandes von BiweiBstof-

v*ibu^  ^den ist. Der Grad und das Wesen dieser Veränderungen 
dabei von der Tiefe und den Besonderheiten der Kntwiclclüng 

^ ^^lsohen Vorgängen ab.
Untersuchung der llgensohaften des auf verschiedenen Au- 

®tujeo entwässerten Fleisohes von Tieren, die mit Adrenalin 
Bylin behandelt wurden, bestätigte die Abhängigkeit der Tem- 

deo Zustandes von MuskelelwelBen von der Wasserstofflo- 
,eQbration im Flelsoh, das eingefroren wird.

ycxaHOBMHO, HO npOUBCC 3aU0pa*KBaKKH MHCa CBH3aH C B03M0I- 
HOCTBD B3M6H6HMÄ COCTOHKHH Ö6AK0BHX B6IHGCTB. flpH 3T0M CTeneHL H
xapa KTep at rat B3ueneKaä saBHCHi or rjiyÖHHH m ocoöeHHocTea paaBHTHH 
abtojihtHißckkx npoueccoB.

HccneaoBaHHH cboäctb o6e3Bo*enHoro Ha pa3JwqHux CTajHHX seto -  
IH3a UHC8 IHBOTHHX, H6 OÖpaÖOTaHHHX H OÖpaÖOTaHHHX aflpeHa JIHHOU H 
jh tm hhom , noÄTBepjara 3aBMCBM0CTB H3MeHeHM» coctohhhh umeuHbix 
Ö6BK0B oi'KOHReHTpamm HOHOB Bosopoaa MHoa, nooTynaio«ero Ha 3auo- 
paxK£8HHe•
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O s« «  113 BaiHiix nyTea pemeHaa npoflseiiH noBHmeHaa KaaecTBa 
nposyKTOB a B sa e ics  HanpaBjieHHoe BoaseiicTBae, ofiecneiaBaioinee m b h h - 
MajiBHoe üayeaeHiie CeanDBHx BemecTB npa 3aMopaxaBaHnn Maca.

B 3T0Í 0BH3H HeSeC006pa3H0 B3yiaTB OCOÓ6HHOCTH H3MeHeHBH 
OBOÜOTB MHC3 XBBOTHHX, OCpaCOTaHHHX aspeH3SBH0M B MHIlieHHUMa pesaK- 
caH iaya.

JBifl BüHCHeHHH cneiyií,HKii pa3BBTHH C aoxaM aqecK ax npo p ecco B  a 
HaueHeaBH KanecTBeHHHx xapaKTepBCTBK npw aBT0SH3e b 3aM opaxaB aH aa 
npoB eaeH ü napaasesB H H e ac c x e so B a H a a  cboBctb oñm iH oro  iw c a  b u a c a  
KHBOTHHX, OCpafiOTaHHHX aapeHaSBHOM B SBTBSHHOM (B -  JaMeTBSaMBHO— 
3THS0BH« 3$Hp HHTapHOB KBCSOTH SHÜOSMeTHSaT) .

Onaru npoBosasa Ha yace xbbothhx cepo« noposu mosohho- mhcho-  
ro  HanpasjieHBH 2 -3-seiH ero  B oapacia, cpesHea ynaTaHHocia, nocse 
oyTOHHoa BhiaepxKB BX nepes yfioeM. AspeHasaH BBOsasa nosKOXHO aa 
3 naca so yOoa b Base 0,1%-Horo pacTBopa M3 p a cae ia  0 ,3  mt/ kt ¡sa- 
Boro Beca / !/ ;  sbtbsbh  -  BHyipaMHiiieqHO b Base 5%-Horo pacTBopa b 
KosaaecTBe 0 ,1  a r/ a r  / 2 /. Mepea 40 y aa . nocse yOoa xaBOTHoro aa 
Tyna Busesasa ssHHHeáiuaii yycKys cnaHu, KOTopHii pa3pe3asa Ha n acía  
a BHsepxaBasa npa Tem epaiype o í  0 so 2°C . Hepes íascapoBaHaue 
cpOKB xpaHeHaa npa yKa38HHoa Teynepaiype Maco nocrynaso Ha 3aMopa- 
2BB8Hae B CK0p0M0p03BSBHHa íuKaf c TeMnepaTypoft -30°C. HaMeHe- 
HBH cbobctb Maca b nponecce aBrosaaa a aaMopaxaBaHaa onpesesasa no 
coctohhhjo flesKOBux BeisecTB MuaenHo« TK8HB (pacTBopaMocTH, cosep xa- 
HHB CBOCOSHUX Cy«$rUSPHSMHX, KBCSHX B OCHOBHHX rpymfl, B0S00BH3H- 
Ba«mea onocoflHocTa, a Tarase KOHyeHTpauaa bosoPoshhx bohob; Kosane- 
OTBO paCTBOpBMMX OeSKOB MH03HH0B0« ipaKSBB -  no P33H0CTB MeKSY O0- 
m u  830T0M, 3KQTparapyeMMM <5y$epoM c bhooko« hohhoü caso* (pH « 
B ,2 5 , M = 0 ,5 3 ) a o(3ihm aaoToy {paspas SesaoB capnonsasMa, aaBse- 
Kaejoa Cy{epoM o hb3kob hohhoB caso« (pH = 7 ,4 ,  y  = 0 ,1 5 ) ;  co sep - 
xanae cbo<5oshhx cysi$raspasBHHx rpynn -  ueiosoM aMnepoMeipanecKO- 
ro  TBTpoiaHaa c asoTHOKacsHM cepefipoy / 3 / . asa  onpeseseHBH co se p - 

mhhh kbcshx a ochobhhx rpynn B roMoreHaTe MHnienHoa TKana a c n o s i-  

30Basa Meros X.ípeHKeas Koapai- a Kynep»/4/, BOsocBH3HBaK>inyio cnocoC- 
hoctl Maca oseHBBasa yeiosoM npeccoBaHaa, npesnoxeHHUM P .rp ay  a 
P.XaMMOM /5 / B Mosa^BKasaa B.B osobhhcko« a E.KesiMaH /(,/.

nosyaeHHHe aKcnepaMeHTasBHue saHHne no BesanaHaM pH (pac.X )
S310T bo3mo3Hoctb conociaBSHTB ocoCeHHocia pasBBTBH ppoyeccoB je p -  

MeHTaTHBHoro paonasa rsaaoreH a b MMeanoa tk8hb b aaBacayocTa ot

BBTosH3a SO a nocse saMopaxaBaHaa. 3t o saeT ocHosaHae cnaiaiB, 
n o  3aMopaxaBaHae He conpoBoxsaeToa aaMeTHUM asMeHeaaeM MexMoseKy- 
sapiioro BaaayoseacTBaa capKonsaaMaTaaecKax ôesKOB c b o s oB. HsMeHe- 
aae pacTBopaMocTB yaoiaepassapHHx OessoB npa aayopaíBBaHaa Maca 

(TaSs"1!)1 XaPaKTepa 11 rJIy8llHli aBTosHTaaecKax npoueccoB

PaCTBOpaMOCTB fiesKOB MB03BH0B0B <j¡paKUHa B K ofilllLy 330Ty 1

í^=  5)
IlDOSOSXH- 0flH'!HOe “aco M«00 XBBOTHHX, 

aspeHasaHOMX3BTOSB33, -----------aSpeHaSBHOM
43C. U  ± u  H  t u

Maco ÏBBOTHbpf, oOpaCoTaH- HHX SBTasaHOM

Jo 3aMOpa*HBaHBB
1 9 ,7 0 ,7 7  19 ,3 0,30 1 7 ,5 0,18

7,4 0,22 19 ,9 0,39 1 7 ,5 0,207 ,4 0,22 20,0 0,40 8,0 0,09
9 ,7 0,36 20,3 0 ,47 10,0 0,09

1 7 ,5
Doc se 3aMopaxBBaHHa

0,52 19 ,8 0 ,31 1 7 ,5 0 ,12
6 ,4 0 ,19  20,0 0,38 1 7 ,5 0 ,1 7
6 ,6 0 ,19  19 ,9 0 ,41 7,2 0,09
8,8 0 ,3 7 20,6 0,32 9,0 0,06

ns.u/ aapeH3JIH31,poBaí“ioro‘lí'Jca. s oisaqae ot oOnaHoro, npa aayo- 
~ r  “  B0T8aHHX aBT0M3a P30TB0PBM0CTB OeSKOB CHBXaeTCa,

Ha m - B ‘,Hae oOpaCoiaHHux sarasaHOM, aa paH-
fiesKnl aE ro m 3 a  He n poacxosai yHeHiseHae SKCTparapyeMOCTa 
OejIKOB UH03HH0B0A $paKHMH.

TaKHM ofipaaoM, npa 3ayopa*aBaHaa Maca, aaeiosero  BuooKoe a a a -  
« H a e  pH, a oseaoBaTesBHo, a BMcoKyo ra sp aT ay a e  OesnoB, boomom-  
hoctl KOH$opyauHOHHHx «3MeheHaa MaKpouoseKys a ax M e ló s e  kvshdho™  
BaaaMoseacTBBH noaaaeH a. A aasaa 3KonepayeHTasBH^ s “  *

pH H 3K0TParapyey0CTB SesKos yaoíafipasi npa an- 
Tosaae yHca,saeT ocaoBanae cnararB, mto BHHBseHHoe noaa^Hae okc- 
TparapyeMooTa Ocskob s paciBopax bhcokom hohhoB chsh cBnaaHo c 
paaBBTaey aBTosaTaaeoVax nponecooB bo BpeMa nosroTOBKa npoC k aaa-

xapaKTepa npeayOoüHoa oOpafioTKa xaBOTHux. IIpaiaaHeHHaH o • 
IBBOTHHX SBTasaHOM npHBOSMT K TOpMOieHHlO p33BaTHH peaKHBl* ^  
sH3a Ha HaqasBHHx oiasanx aBiosa3a MHiiieqHoa TKaHH.

- so 3aM0paSHBaHHH 
-----  -  nocse 33M0paXHBaHHH

3aMopaHBBaHae m o a  He conpoBossaeTOH a3McHeHaeM eenu 

HeOosBsoe yBesaneHae KOHneHTpapaa aoHa sosoposa npa 3aiiops* 0  

m e a  na paHHax cTasasx aBT0sa3a (oCunHoro a yaca x b b o th h * '  

T3HHHX SBTasaHOM) MH 0KS0HHH p8CCM3TpHB8TB KaK pe3 y sB ia i *' 
HOPO TeqeHaa rsaKosaTaqecKax npoyeocoB b  nepaos nosTOTOB«11 
aHasa3y.

lipa accsesoBaHaa paoTBopayocTa SesaoB b pacTBopax hbs80** 
HOB CBSH He Cuso BHHBseHO CT3THCTHqeCKB SOOTOBepaoa pa3 *M$ 

TparapyeMooTB flesKOB capKonsaaMH rpex bhsob M«ca pasa® epo«»1

SB3y B He CBH3aH0 o aKTOM 3aM0paXBBaHBH,
Pa3saqaH b B3MeheHaa fíesKOBbix BeiuecTB npa 3ayopant*,Iiali'i! 

Horo a "aspeHasaaapoBaHHoro" Maca, a Taime aaoa saBOTHbDC. °óí 
TaHHbix sbtbshhom, HarsHSHo assBCTpapyioT samiue, xapaKToP*13̂ 1* 
M3MeHeHH6 oosepxaHBH cboOoshhx oysB^raspasBHHx rpynn paci»‘,p 
toaKpaa oapKonsaaMaTaqecKMx a MaoiiMúpassHpHtix Oes«oB (Tatfí‘
B npopecce saMopaxaBaHaa oOumoro Maca OTMenaeica nonaKeH»6 ú 
xhhbh cysB$raspasBHbix rpynn b aKcrpamax OesKOB, aaBseKae^
BOpaMB HB3K0Ü M BHCOKOÜ BOHHOÜ CBSH, qT0 CBHSeTeSBOTByel 0 ,
topaasaa Mune<iHux OesitoB, coxpaHaBsax cbob pacTBopaMocTB. H<¡ 
sioqeHo, UTO ofíHapyieHHoe noHaxeHae oosepmaHaa cysBírasP«'11’̂ ,  
rpynn Mao$a6passapHHx SesaoB Maca Ha paHHax ciasaax 8btosH3í  . 
HO He tosbko c aKTOM aaMopaxaBaHMH, a HBsaeTOH peaysBTaioX P3’ 
raa aBTOsBTaqecKax npeBpanenaa b npoHecoe seípooianaa np« d0Í 
TOBKe npofl k aHasa3y.

AH3SB3 saHHHX no aayeHeHBK) S H  -rpynn " a m u a m a a p o ^ 00 

-aca a yaca ibbothhx, oOpaOoTaHHnx sbthsmhom, paHHax oiaSH« 8 
nasa sae i ocaoBanae onaiarB, hto npa aaMopasaBanaa MMea«3“ *' 
ayeBíjea BuooKoe saanenae pH, HaOsosaBioa sb m b  HaaasBHHe ^  
KOHiopMauaoHHHx asyeHeaaa tíesKOBnx MaKpoyoseKys.

ConocTaBseHae shhhhx no cyMMapnoMy cosepsaHaio peaKHH01““’, 
ooflHHx kbcshx a ochobhhx rpynn TOMoreHaTOB MHiuenHoa t k 3H» *> \  
nocse aaMopaiHBaHHH nosTBepisaer OTcyiCTBae aHanaTesBHoa <  
íopyauaa MHineqHHX OesKOB npa aayopaxaBaHaa "aspeHasasapoBa«1“1 
Maca (TaOs. 3 ) .

yiBTHBaa TeHseHHHB b Bayeaenaa cosepsanaa JyHKuaoHasB«10' ¡ 
b npoueoce aBrosaaa, mh nosaraey, hto aayeHeaae ax Kosaaeo^ 
aaMopaxaBaHaa oSnaaoro yaca paHHax crasa« aBrosaaa aoier ^  

aaHo e pa3BHiaeM JepMeHTaraBHHx npcneccos npa se^ocran*«
HBMeaenae cocroanaa OesKOBHx BesecrB npa aaMopa«»«** ° 

«oro Maca oTpa^eToa Ha ero raspo^asBHHx cboíctbsx. B o í *» *0  t¡ 

Maca "aspeHasaaapoBaHHHx" xbbothhx, Besanaun, xapaKTepa3y«>“‘,e ,  
socBH3HB3Dfoyo onooofiHooTB 3ayopo.eHHoro oaiHHoro Maca a xas“ J  
BOTHHX, OOpaOOTBHHHX SBTasaHOM, HBie COOTBeTCTByBWx n o sa sa ^  
napHoro a oxsasseHHoro aaoa (lafla. 4 ) .

ÍKasaHane aaMeaenaa npa aayopaiaLaHaa npoacxosai Ha íoiie 
npaKTaneoKa oiaOasBHHx 3HaneHaa Besan», pH (pac. I), « o  o t*¡ 

TesBCTByei o pexaioseM Bsaaaaa oocroaHaa MaoíaOpassapaHX 6e»
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ï3»eni

Hitt
n0HB„3TOr° n0Ka3aTeJIfH

BoaocBfl31JBal011'ei! cnocoOHOcTM 3aMopoieHHoro aaca paH- 
II1'Ho“ )1 no j ST0Jtl,3a (oSniHoro a aaca imbothux, oSpafioiaHHux a a i a -  
,s8Hh rjU! 060 sePOflTHOCTM aBaaeToa pe3yaBTaToa BHTeHcaBHoro l e -  
¡ >  npa n™Tl,',ecKnx peaKwUi npa aeflipocTauaa aaoa, K oiopaa aaeei 

;ea Wo™ Ke npoG k MccneaoBaHHo. IIpaBoaepHooTB Taaoro
COct

fo

l0jI0*eHM Ke np0° K MCCJie'50BaHHJû» npaBOMepHOGTL TaKoro 
•OîîHHe y noflTBepxaeHa cneitHajiBHUMu onuTaiiü, b kotophx

^HpoBajo"08’ °sy°'II0:iiIleHH0e pa3BMTaea aBTonaTaaecKax npoiteccos, 
ía,|8ae csgjg* oy0jI™aill,OHIIO‘i cymicoa. noayaeHHHe 3KcnepnaeHTan£Hiie 

88 PaH„Tej,iCIEyOT0 T0M- íto  npH perMflpaiaxtBM aaca, BucymeHHO- 
°cPaOoiaHa CTaflHHX aaToaM3a (ofluaHoro a nonyaeHHoro ot mbothux, 
r,ll"<0jui3a * “" “ 0“ ) , npoHoxoaaT BHieHCHBHoe paaBaiae npoueccoB 
n0Hl,*eaiieà °npoB01«al°"ieeca n3auHeHneu BenaaaHU pH a 3HaaüTeaiHaa 
flo°®H3UB8)om ^OTBOp‘,“OCTl' OeaKOBhixaineoTB aao3HHOBo» ÿpaKKaa a bo-  

Pe3y^  0 0H000O.O0»  aaca (pac. 2) .
> a  aBTo*aTl1 bggb®hob3hmh cboíctb  oOe3BoaeHHoro aaca  pa3Hi¡x 
 ̂ 3 (oOuqHoro, "aapeHaaM3apoBaHHoro" a aaca  mmbothux,

J ” “uijeVH ? IT0JIHHo a )  noaTBepaaaa 3aBacaaocTB asaeiienafl c o c io a -
er° Ha 3aunn°eJIK0B 01 K0HIieHTpauMH aoHOB Boaopoaa aaca, nociynaio- 

n„„ pa*naaaae.J. ‘‘OJIŷ g
Un" °ÏR3aH T  AaHHb,e n03BOJUi,OT O ïn ia ii , n o  npoaecc aaaopaiaBa- 
J Htoa 0 °3“0*H°CTM B3BuHeHB0 COCTOBHaa ÛejIKOBUX BeneCTB.
C°0e»HocIe . Ieai 0 xaPaítTeP 3TKX H3aeneuag 3aBacai ot rayCam a 

ti Nanpgj pa3BHTna aBionaTaaecitax npoueccoB. 
to" ^onaap 6!11106 ï03*e“0TBlie «a paasaiae CaoxaaaaecKax npoiteccoB 

8 S8|,0Paita u“ "e')HM TKaHn nosBoaaeT yaeHi^ari 
n tfcnoai,!aHI!B H8 COGTOfiHlle aaneaHhcx SenaoB. 
n»**ll3S9

—«V J. * ----- -»-~--.Tww.w4A iiywm/OOUB

3aM0Pa»MBa H0ií TK8HM n03B0JIHeT y ^ H i ^ T L  OTpimaTeJlBHOe BJIHfl- 
:no^B3 HH* Ha COCTOflHMe MHIHeyHHX OeJIKOB.

Hue nepea ytfoeM xhbothhx npenapaTOB, odecneHoaDiuiixno ” wvuuoMKjjaiumnjL
(t ° iac0KlI1( onaa rjI‘*KoreHa, a Tea oaana no3B0Jia»inax nojiyaaiB aa- 

"'Scofflft*. * 0Ta3MiHtI“ 3HaqeHaea pH, noHanaei cTeneai aaaeiieHaa
^x )-5títix o pn, noHnaaeT CTenehB H3MeneHHH

Bo^ctb nPM 33MopaxMBaHnn. BBe^eHüe b opraHM3M x m b o t-
j¡J0:rePiieBaeT ^acuJMpfleT MHTePBa;i fipeweHH, b  npe^eaiax KOToporo m h c o 

MMeHBaiHe H3MeHeHMH, oCycjioBjieHHue npoiieccou 3aiiopa-

»

&

VO PH n  HH

^  -Í Oi o

O  IA

S S ro
§8g .1|S8
12 r

Sin (M t\j<J\ in ojm  in 4- j-

D.IO VO VO m
O  O  O ' ^  _  4  h  m  in3 <í- -i- <*-
co
n kd oo <t ̂

^  \o m m o
(VJ H* o

m ¡?v

Nin-a-ouc^- 
o  h  vû m

CM H  HH 
CTV CM CM

S

CM 00 O  H  00 N  H  O' fn m  4- m
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O  00 CM m  a) m  o
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O  -3- \£ PH CM O'

a«

Pac. 2. H3aeaeHae c b o H c t b  peraspaiapoBaHHoro aaca: 
x — x - BOaOCBB3UBai01Uaa CnOCOfiHOCTB; 

a — a  -  pacTBOpnMocTB CeaKOB aao3MHOBoü ipaanaa; 
o—o -  pH,
0- -o -  pH,
1—  I - Maco KOHTpOJIBHUX JSHBOTHHX;

1--I - MHCO KHBOTHMX, OÛpafiOTaHHLIX SMTHnaHOM
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OaHHji H3 saxHux nyiea peieHHH npoSnexu noEuiiienan KanecTBa 
nposyKTOB HBBHBTOfl HanpaEneHHoe B03ae»cTEae, oSecnexaBaauee x h b h - 
ïaBBiioe H3M6HeHHe SemoBux BeutecTB npa 3axopaxaE3Haa anca.

B aio» 0BH3H pejieooo6pa3HO H3yqaTi ocoSeHHOcia a3xeHeHHH 
c bo üc t b linca x h b o t h u x, oSpaSoiaHHux aspeHanaHox a xuiueiHuxa pejiait- 
caHTauH.

ÍHH BbiflCH6HMH OneimJaKU pa3BBTHH SMOXHXaqeCKHX npOpecCOB a 
H3yeHeHra KaqeoTBeHHux xapaKTepaoiMK npa aBTona3e a 3aMopaxaBaHaa 
npoBeaeHu napajuejttHue accJieaoBaHaa cboiîctb oSuworo m e a  a uHca 
x h e o t h h x, oSpaSoiaHHux aspeHaxaHOu a a h t h j m h o x (B - SaxeianaxaHo- 
3TaxoBua 3$ap HHTapHoa kbcjiotu AaäosxeTHJiaT).

Ontuu npoBoaajia Ha «ace xhbothux cepo» nopoau mobomho- uhoho-  
ro HanpaBJieHaa 2-3-neTHero B03paoia, opewea ynaiaHHooia, nocae 
oyTOHHO» BuaepxKH ax nepea yöoe«. ÄjpeHanaH bboahjih nosKOXHO 3a 
3 naca ao ySoa b Baje 0,1%-Horo paciBopa an pacaeia 0,3 u r / t t r  xvt- 
Boro Beca / I / ;  a m m uta  -  BHyipaxuiaenHo b Baae 5JS-Horo pacTBopa B 
KoaaiecTBe 0,1 u r/w  /2 / .  Hepe3 40 xhh. nocae ySoa xaBOTHoro H3 
Tyma Buaeasaa aaaHHeáaiali xycKyn ciihhu, KOTopua pa3pe3ana Ha qacTa 
a BuaepxaBaaa npa Texnepaiype oí 0 ao 2°C. Hepes $BKcapoBaHHue 
opona xpaHeHBH npa yraaaHHoa Texnepaiype xaco nociynaao Ha 3auopa- 
ïMBaHae b CKopoxopo3ani>Huíí uwa$ o TeynepaTypoH-30°C. lIsxeHe- 
Han cBoaciB xaca b nponecoe aBioaa3a a 3axopaxaBaHHH onpeaenana no 
coctohhhm SeaKOBux BemeoiB MMienHoa TKaHa (pacTBopaxocTa, coaepxa- 
a m  cBoöoaHux cyaHraapaniHux, itacaux a oohobhux rpynn), boaocbhsu-  
Banmea cnocoSHOcia, a Tame KOHiieHTpauaa soaopoaHux bohob; Koaane- 
CTBo paoiBopauux öeaKOB xho3hhobo» ^paKpaa -  no pa3H00Ta uexay oS- 
m u  asoiox, aKciparapyexux öy$epou c bucoko» bohho» canoa (pH .  
8,25, M = 0,53) a oSmiu 330T0M fpanpaa ÖeaKOB oapKonaaauu, a3Bae- 
Kae,toa 6y$epou o hh3koíí hohhom oaaoa (pH = 7,4, M = 0,15); copep- 
xaHae cboSoahux cyaB^raapaaBHux rpynn -  ueioaox aunepoMeTpanecKO- 
ro TaipoBahaH o asoTHonacauM cepeSpox /3 / .  Jan onpeaeaeHas coaep- 
xanan KBcaux a ocHOBHtoc rpynn b roxorenaie xuiieMHoa mana aonoaB- 
30Baaa xeioa X.ipeHKena KoHpai-a Kynepa/4/, BOAOCBasuBaoiAyio cnocoS- 
HocTB uaca opeHHBaaa xeioaox npeoooBaHHH, npeanoxeHHUM P.rpay a 
P.Xaxxox /5 /  B yosHíanapaa B.Bojiobhhcko» a E.KeaBuaH /6 / .

noayneHHae aKcnepaueHTaniHue aaHHue no BeaanaHau pH (pao.I) 
aaiûT B03M0M0CTB oonocTaBanTB oooÖemiooTa paaBHTan ppopeoooB $ep- 
MeHiaiHBHoro pacnaaa raanoreHa b uumenHo» TKaHa b aaBacauooTa oi

xapamepa npeayöo»Hoä oöpaöoTKa «b b o t h u x. npaxB3HeHaaa °®a , 
x b b o t h u x ABTaaaHou npaBoaai k TopuoxeHajo pa3BBTHH peaKUHÜ 
ansa Ha HanaaBHux ciaaaHX aBToaa3a Muiaenno» TKaHa.

x - anoo xaBOTHux, oÖpaSoiaHHUx aaiaaaHoa
---  - ao 3auopaaaBaHaH
---- - nocae saaopaxaBaHan

3auopaHaBaHae UHoa He conpoBoxaaeTcn B3ucHeHaeu Bea*|,1,tli,j)l 

Heöoaiuioe yBeaaneHae KOHpeHTpapaa aoHa Boaopoaa npa 3aaoPs,l!* . 
m ea na paHHax ciaaaHx aBToaa3a (oöunHoro a naca xaB0THUX< 0 , 
TaHHux aaiaaaHoy) uu ckaohhu paccuaipaBaTB Kan peayaiiaT 
Horo leqeHHH raaKoaaiaqecKax npopecooB b nepaoa noaroioí«* nf 
aHaaa3y.

npH viccjieAOBaum pacTBopnwocTM öejiKot b pacTBopax 
HOÍÍ CMJIH He ÖbDIO BHHBJieHO CTaTHCTHReCKM ÍOCTOBepHOÍÍ p83HUtiP * 

TpampyeiiocTH ÖenKOB capKonjia3MH Tpex bm ôb mhc8 pa3Hbix cpoii0

8B ioaa3a ao a nocae  3auopaxaBaHan. 9 io  a a e i  ocHOBanae cna iaT B , 
m o  3aaopaxaBaHae He conpoBoxaaeTon 3aMeiHUM a3ueHeHaey MexMoaeuy- 
aapH oro B3aHiioaeacTBHH capK onaa3uaiaqeoK ax öeaKOB c boao» .  M3ueHe- 
Hae p a c iB o p a u o c ia  MHo4a6paaanpHux CeaxoB npa 3auopaxHBaHaa u sea  
a a s a c a i  ot x a p a ra e p a  a rayöaH u pa3BaiaH  aB T oaaiaqecK ax npoueccoB 
(Taöa. I).

T a f i a a q a
PacTBopaxocTi Öeakob aa03aH0B0» $paKnaa b % k oSmeay a3oiy

Hpoaoaxa- 00UMHOe “HC° oöpaöoTaHHuxX’ « iboth^ . oôÎ sL
____________ Ä f  HuxaaiaaaHou

aniuJlnd d9 ■— ____
Mac- “ M ±ü Ü---------- tu----

2
10
24
96

2
10
24

96

SO 33M0paiHB3HHH
19.7 0,77 19,3 0,30
7.4 0,22 19,9 0,39
7.4 0,22 20,0 0,40

9.7 0,36 20,3 0,47

Hooae 3aaopaxaBaHHa 
17,5 0,52 19,8 0,31
6.4 0,19 20,0 0,38
6,6 0,19 19,9 0,41
8.8 0,37 20,6 0,32

17.5
17.5
8,0

10,0

17.5
17.5 
7,2 
9,0

0,18
0,20
0,09
0,09

0,12
0,17
0,09
0,06

y  aApeHaaa3apoBaHHoro‘«Hca, b oiaanae ot oSunHoro, npa 3axo- 
paiHBaHHH Ha Bcex ciaaasx  asioaaaa paciBopaxociB SeaKOB cwaxaeica 
npavepHo, Ha 10%. B anee xaBoiHux, oSpaCoiaHHux aaiaaaHox, Ha paa- 
HHx CTaaaax aBioaa3a He npoacxosai yMeHiaeHae 3HCTparapyeuocTa 
öeaKOB MH03HH0B0il $paKUHM•

Tanax oöpasox, npa aauopaxaBaHaa xnca, axemero Buconoe 3Ha 
,eH*e pH* 3 o»*BB*e«Mo, a BucoKyD raspaiauao SeaKOB, b o3x o x- 
h oc tb KOHtopxaiiHOHHux »axeHeHa» xanpoucaenya a ax xexxoaeKyanpHO 
BaaaxoaeácTBaH noaa^aa. Aaaaaa 3KcnepaxeHiaaBHux aanaux, xapaKi 
pasysnax BeaanaHu pH a aKCiparapyexocn ÖeaKOB xao$aSpaaa npa aB 
T0AH36 XHca.aaei ocHOBaaae cnaiaiB, mto BunsaeaHoe noaaxeHae 3Kc 
iparapyexocia SeaxoB b pacTBopax b u c o k o» h o h h o» caau CBaaaHO c 
paaBaiaex aBioaaianec^ax nponeccos bo Bpexn noaroiOBKa npoS k an,

HH3y a He cbh33Ho c ainoa 3auopaxaBaHHH.
Pa3aaqan b H3xeheHaa SeaKOBux BenecTB npa 3aMopa**,ía,l,!!1)jí 

Koro a "aapeHaaa3apoBaHHoro" xaca, a Tame xaca xHBoiHtK, 0®¡ 
T3HHUX aaiaaaHOM, HaraaaHO aaaiocTpapyioT aaHHue, xapaitiepi13̂  
B3xeHeHae ooaepxaHaa c b oSo jh ux cyai^raspaabHux rpynn pacT®op. 
íipaKuaa capKonaa3xaTanecKax a xao([,aSpajuiHpHux öeaKOB (ia0'1, ct 
B npouecce 3auopaxaBaHaa oSunHoro xaca oixenaeicH noHaxeH1,e C 
m h h h  cyaL$raapaaBHux rpynn b  aKCTpamax SeanoB, a s B a e n a e i» öi !..

------- ------ t iu UUM,4cTcJIBCT.ö,yDi
Jopxapaa xurnenHux SeaitOB, coxpaHaBuiax cboio paoTBopaxocH- 1)6 
aioneHO, mo oSHapyxeHHoe noHaxeHae coaepxaHan cyab$^aflP«JIÍ’Bll, 
rpynn xao$aSpaaanpHux SeaaoB xaca Ha paHHax c ia janx  aBioansS 
HO He ToaBKo c 3KT0X saxopaxaBaHaH, a HBaaeicH pesyjiiiaTO“ P£ 
ia H aBToaaTanecKHx npeBpaiuenaa b npoyeoce aeipocianaa npa n°? 
TOBKe npoö k aHajiH3y.

AHann3 213 h HHx no H3iieHeHHK) -rp y n n  ,,a 2̂ pelIaJIll3 HpoBat,I, 
anoa a x aca  xaBOTHux, oSpaSoTaHHux a a iaaaH o x , paHHax 
aaa a  a a e i  ocHOBaHae cna iaT B , m o  npa aaxopaxaBaHaa xtuienBoi' 
axeBue» Buconoe ananenae  pH, HaSaioaafOTCH aatiB HanaaBHue o * > P  

KOHiiopxapaoHHux H3xeHeHail SeaKOBux xaKpoxoaeKya.
ConocTaBaeHae aaHHux no cyxxapiioxy coaepxaHaio peaKH1,olid°

,t>t‘

«¿/»««J ou/iopaauwiu pcaivM-
coShhx khoaux a oohobhux rpynn roxoreHaioB uumeiHo» TKaHH 
nocae 3axopaxaBaHMH noflTBepxaaeT oTcyioTBae 3HanaTeaBH0i) 
$opxapaa xuuienHux SeaKOB npa saxopaxaBanaa "aApeHaaaaapoïa 
XHoa (TaSa. 3 ) .

yqaTUBaH leHseHnao b H3xeHeHaa coaepxaHaH iiyHitnaoHaai- 
b npopecoe aBToaa3a, xu noaaraex, m o  H3xeHeHae ax ¡toitutaeo ' 

3axopaxHB3Haa oSunaoro xaca paHHax ciaaail aaioaaaa xoxei C  

38H° c paaBaiaex çepxeHiaiaBHux npoqeccoB npa AedipocianHn[flouûtiatfiiA a a a« a..... _

,H«01

itiö*
|lS3 
OBf*

* -------- iipvuoüuuB upa Ae$pocTa^»l̂,
Haxenenae c o c t o h h h h Seanosux BeueciB npa saxopaxaBaHnH ° 

noro xnca oipaxaeicn Ha ero raapotaaiHux caoiiciBax. B oW»'"' 
xaca "aapeHaaaaapoBaHHux" xasoiHux, BeaanaHu, xapaKTepaay^ 6 

aocBH3UBaouyB onocoSHociB aaxopoxeHHoro oSunnoro xnca a x«38 ’ 
b o t h u x , oSpaSoiaHHUx a h t h a h h o x, Haxe .cooiBeTciByiouax noKa38îe 
napHoro a oxaaxaeHHoro xaca (iaS a. 4 ) .

yKaaaHHue a3xeHeHHn npa sax o p ax a iaH aa  n p o acx o sm  aa  $°h6. 
npaKianecKH OTaSaaiHux 3HaneHH» Benanan pH ( p a c .  I ) ,  m o  ci),B 

T e a tc iB y e i o peiuaionex BaanHaa coctohhbh xaoiaSpaaaH pH ux Ûe,K
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a3|leHennfi „

n 3Toro noita3aTejia.
oieflû ei,1,e E0^°GBfl3tJEalolilê  onocoOHOGTn aauopoxeHHoro Maca paH- 

ji*hoii)i nQ aBT0JiH3a (oObiaHoro a Maca i h b o t h u x, oOpaOoTauHux aaia- 
rjl] Sce^ ^spoaTHOoia aBJiaeTca pe3yjn>TaioM HHTeHcaBHoro t b- 

1,6010 apa ° ™ T^ e^ M x  peawtaa npa ae^pooTamia Maca, aoTopaa BMeei 
I,Pe®,0í0¡seH0WOTOíKe np0° K «ccneflOBaaju). IlpaBouepHocTB Taaoro 
Ooo,°anae J ** °UJla nW aaPJweHa cneKaajiBHUMa onmaMa, b k o t o p u x 
^ “POBaa 51091 °^ycjlOBJlellHOe pa3BBTaeu aBToaüTHaecKMx npopeccoB,

■ C B aj011 °^® Jll,Man l,OHn o n  o y u iK o a . ílonyqeH H bie 3 K c n e p a u e H T a a L H u e  

r ° "a PaHH„e ifc J IÍC T E y M 0  T0M’ qT 0  " P "  Pe r K S P a T a m i»  M a c a , BucymeHHO— 
°®P9ííoia i¡lil|X CTa* BfK aBT0JiH 3a (o O u a H o ro  a  n o j iy a e H H o ro  o t  ataBOTHHx, 

r,|,lt°)iH38 X 4B™ “ « ° i O ,  n p o a c x o a a i  Hm eHCHBH oe p a 3 B a T a e  n p o u e c c o B  

I"ílll'*eHae¿ 00npoB°*saM<eecH n3MeneHneM Bejia-iami pH a 3HaqarejiiHbiM 
to°Ba3iiBaio P^ OTSOpMUOOTl'  fieJiKOBhix a iu e c T B  u ao 3 aH O B o a  í p a a n a a  a  b o -  

hayg* « n o c o S a o c T a  M aca  ( p a c .  2 ) .  

t ,a ÍH(t sb , : ™ “  a c c a e ^ o B a H a a  c b o ü c t b  o C e 3 B o ie H a o r o  M aca p a 3 H u x  

“cPa0oTa .1Hi^ “ 3 a  (o flh m H o ro , " a f lp e H a n a 3 a p o B a h H o r o "  a  M aca m m b o th h x , 

‘“'« e u » !*  n o s i B e p a a a a  3 aB n caM o cT L  H 3M eneH a» c o c t o b -’nhlY ríon.,«- __
Ha

¡VjMy / „ oajjniMjriMUUTD HjHCtlChHn C O J T O H -
3g 0eJIKOB 0T K O H U e H T p a U M M  H O H O B  BO^OpOfla M H C 3 ,  nOCTynBJO-

c®H3gu _ Ue ^aHHUe no3BOJifl«3T cwnTaTB, mto npoqecc 3anopaxnB a-
^  3T0U CT B°3Mo *HOCTB10 M3MuHeHMii COCTOHHMH ÓeJIKOBUX BeiHeCTB. 

^ » a o o  °neiI£ B xapaKTeP aT«x H3Mehe;iaa 3aBacai o t rayeaHa a 
Han„a 14 pa3B™ n a  aBToaaiaaecKax npoueccoB.

^  a w  eHHOe B034eviCTBKe H3 pa3BHTHe CMOXüMimeCKHX npoueccoB 
TK3HM n03B0JiaeT yiíeHBuiMTB OTpUIjaTeJlLHOe BJIMfi-

n pa3BH

#tle aauoí''3e “M8qH0‘i

¡o^^Heauujj *aH11e nepeS yûoeM *aEOTHux npenapaTOB, ofiecneaaïaionax 
Cf ° ïu°0KaM Pacna,!l rjI1*KoreHa, a TeM caMim n03B0aaBnax noayaaiB m h - 

B CTa®M B H NM 3aaqeHaeM pH, noaanaeT CTeneHB a3MeHeHaa 
* CBOiíOTB npa 3aMopa*aBaHaa. BBeaeHae b opraHa3M h b b o t-

P *BEaHna Ha cocToaHae MuaieqHux ÚenaoB.

"feien >I,IllHa PaouiapaaT
' < " esaa* -

HHTepBan B peM eH a, b  npeaeaax KOToporo M aco 

n aaM eH B nae a 3 M eH eH aa , o(5ycaoB jieH H t¡e  n p o p e c o o M  3 a M o p a -

l>H

Pac. 2 .  H3MeHeHae c b o S c t b  peraapaiapoBaHHoro Maca: 
x— x _ BoaocBa3UBaioiaa onoooSHooTB;
O— O  -  p a C T B O p H M O C T B  CenKOB MH03aH0BOÜ $paKpMH, 
o— o - pH,
0—  o - pH,
1—  i -  Maco KOHTpOJIBHblX ÏHBOTHUX;
F _i _ mhco isHBOTHux, oCpafiOTaHHttx aaTaaaHOM
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llu cmnae« neponeKTHSHUM npoBeaemie sajiiHeitioiix accaesosa11̂  
a HanpaBaeHHH noafiopa cupbh a npuueHemifi cnemtaaBHux ueioa05 6r 
OfipaCOTKH, n03B0I i m w  yMeHBUIMTB OdBGU He*8 a8 TeaBHHX K3UeH6^  
cboèctb UHca b nponecce ero 3 auopaxaBaHMH•
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