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BjIHHHHe HHTeHCHBHOCTH TeiU IO IiPH TO KO B HE COXPaHHeMOCTb H eyna K O B a H H O rO  MOPO«eHHOrO

k . b . h . BEJIOyGOB A.A., POIMIKMH B.M., k . t . h . BEPEBMTMHOB O.B. , k . t . h . HA3AP0B fl.B., 
MMXAHJIOB B.fl.
Bceco»3HH{i Hay^HO—HccjieflOBaTejiBCKHii hhcthtyt mBchoM npoMbmuieHHOCTH.
r.MocKBa, CGCP

r t #
3aMopa«MBaHMe immeBux npo,nyKTOB, b tom HHCJie h mhce, hbjihstch o^ hhm H3 flaBHO
DOHIO 3apeKOMeHflOBaBIHMX ceon MeTOflOB KOHCepBHpOBaHHH

padoTe paccMOTpeHH Bonpocw xpaHeHMH MopoaceHoro m h c e  b KaMepax
npuMeHHeMoe h b HacTonmee

ofiopyflOBaHHHX
paHaMH H BJIHHHHe HX Ha HHTeHCHBHOCTb TeiUIOIipHTOKOBv 
wccjieflOBaHHe TeMnepaTypHO—BjiaatHOCTHHX pe*HMOB xpaHfiHHa npoBOflHJiocb h e  npoMHnuieHHO»
HHKe b KaMepax, pacnoJiomeHHbix Ha BepxHeM h npoMeacyTOUHOM oTaxax. ^ e y

iTypH B03,nyxa riOKasan, hto HaMdojibime KOJiedaHHH e ro  Ha6jiioflajoTCfl b
4

KoHTpojib TeMnepaTypu
BepxHero 3Taata. ^
B KaMepax npoMescyTOHHoro 3Tama TennonpuTOKH nojiHOCTWo norjiomajiHCb b 3 E3 KpaHH0M 
npnBo,o,njio k BHpaBhubaHHio TeMnepaTypHoro nojin. B KaMepe BepxHero 3Taaca paaHOCTb t mi 
B03flyxa flo c ra ra jia  b OTfleJibHHe nepHOflH 3 -4  C. ^ 3
3a cneT HcnapeHHH BJiarn c noBepxHOCTH npo^yKTa h nacTHHHOii cydjiHMapHH Jibfla c 3KP“p 
TejibHaa BjiaatHOCTb b KaMepax noflflepjKHBajiacb b npeflejiax 95-97% (dojibmaa BeJiHHHHa ^¡i p 
npoMejKyTOHHoro 3 Taw a). B pejiOM Haojnoflancfl cTadHjibHbiii xapaKTep H3MeHeHHH othochtcj
hocth B03flyxa b odenx KaMepax. 3«eT.,l!ec,uwviii jvv* J-J ww • a f * X .IK A fi
Mcnapemie Bjiarn c noBepxHOcra npo,nyKTa npMBOflHT k ero  ycyniKe. Bhji npoH3 BefleH
«r/<Am«»TTTAfi nTiMn noTTr/Tmurr onmonmPQUULTV nAmonk UAPAurDUATm MCir*Q TA nTVIRPnPHf) CV&DpadoTaHHOii MeTOflHKe BejiHHHHH ecTecTBeHHbix noTepb MopoateHOro MHca h npoBefleHO cpa» -#0;^ 
ipaKTHHecKMMH noTepHMH nojiyneHHHX oiihthhm nyTeM (pHC.I). KaK b h#h o m 3 npiBefleHHOi^^ u -. . —  - - - - —  — n OflHaKO, ycyimea Maca b HeoKpaHHpoBaHHOK KaMepe *>ohh yflOBjieTBopHTejibHO coBnaflaioT.
3KpaHHp0BaHH0f1.
IIpoBOflHJiocb HCCJieflOBaHHe KanecTBa MOpoaceHoro Mnca npn xpaHeHMH e ro  b aKpaHHpoBan 
JlflH KOHTpOJIH dpajIH MHCO, XpaHHBIUeeCH B He3KpaHHp0BaHH0H KaMepe XOJIOflHJIbHHKa. hf“" jjpi 
HCCJieflOBaHHH, oeJiKH b doJibuieK CTeneHH noflBepraioTCH HeacejiaTeJibHbiM H3MeHeHHHM, vr̂ ofi . 
ch b HapymeHHM npocTpaHCTBeHHO0 CTpyKTypu MaKponacTHu,, H3MeHeHHH dejiKOBOfi h° ^
Typu b pe3y^bTaTe KpncTajuioodpa30BaHMH c nocjieflyiomeii nepeKpMCTajuiH3annefi h uaci
CTBHeM aBTOJIHTHHeCKHX npopeCCOB. y,
0TO BefleT K yMeHbllieHHIO paCTBOpHMOCTH dejIKOB H CHHDCeHHK) HX dHOJIOrHHeCKOfi ReHHOCl^gflie* 
IlpOBefleHHbie HCCJieflOBaHHH H3MeHeHHH paCTBOpHMOCTH dejIKOB MhHIieHHOH TKaHH MHCa,
3KpaHHpOBaHHbIX H HeOKpEHHpOBaHHUX KaMepax npeflCTaBJieHH B TadjI. I /2/. noHI^

■c«1

Rax BHflHO M3 Tadjinpu, coflepacaHHe BOflo- h cojiepacTBopHMbix, a  Tarace meaotiepacTBop' B 
B npopecce XpaneHHH CHMJKaeTC“ Haw^nnee. u u n o u m s u n  MPHirnsnsfi, rai'TRn™unf.Tb 0e „«ae 
poM noxyroflHH xpaHeHMH MHca.
b  npopecce xpaneHHH CHMacaeTCH. HaMdojiee HHTeHCHBHO j^eHbiuajiacb pacTBopHMOCTb

\. 3TO, BepOflTHO, CBH3aH0 C H3MeHeHHHMH TOHKOH MOp$OJ1

jiflCS
Ph c . I  Pe3yju>TaTH conocTaBJieHHH pac^eTHHX h ohhthhx  BejiHHHH ycyniKH MopoaceHoro - Q, 
KaM epax c jieflHHHMH 3KpaHaMii: a -  b KaMepe BepxHero 3 T a s a ; 6 - b KaMepe npoMe*y 
ro  3Tasa; ,a .
----------- HopMaTHBHaa BejHjHHHa;--------------pacneTHaH BejiHHHHa; ® -  onKTHHe
H3.K -  He3KpaHHpOBaHHHe KaMepHJ 3.K . -  3KpaHHpOBaHHHe KEMepHerimental value« of frozen meat evel, b - Intermediate lev< standard value, ---- estimated value, © - experimental value
Fig.l. Comparison of the estimated and exp------------ — ----chambers with ice screens; a - the upper level, b - intermediate level*
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! b
ta"’ Tfitf'I'KaHetí i npoHcxoflflmHMH b peayjibTaTe pocTa KpHCTajuioB Jibfla k &k BHyTpii MumeuHHx b o - 
Ç ce xn 11 B MejKMHiiieqHOM npocTpaHCTBe.
¡ Ä R  n^HHBmeMCH B SKpaHHpoBaHHbix KaMepax, r^e t eMnepaTypHO—b a íukho cthhíí peacHM 6ojiee CTa- 
( A  |̂a ‘P°u,ecCH nepeKpMCTajuiH3au¡HH npoTeKajiH Me^jieHHee, h b MumeuHoft TKaHH n o m e e  coxpa- 
*  CTpyKTypa.
•hv'fo b e pH MumeuHOH t h s h h  noKa3aJio, u t o  b nepBHe Tpn Mecaqn xpaneHHa npoHcxoflHT cMeme- 
i!4°^cCpKîîCjIy» CTopoHy.

rpnocjieflyiomero xpaHeHHa Maca pH HecKOJibKO B03pacTajio, oaHaKo He flocTHraaa hcxoahoíí 
;y 6Hîp* j-ajcoñ xapaKTep H3MeHeHHa BOflopoßHoro noKa3aTejia MO*eT ouTb oßtacHeH yBejiHueHHeM 
^  if1 H PacTBopnMHx Be^ecTB b KJieTouHOM cone b pe3yjibTaTe $a30Boro npeBpameHHa bo,d,u b
k 4k*” BU3HBaeT H3MeHeHMe peaKqHH cpeflH.

ß«3MeHeHHfl b 6e;iKOBoií kojuiohahoíí cTpyKType He 0Tpa3HJiHCb Ha H3MeHeHHHX oßqero co-
(T a 6 x . I ) .

m“0í  TKaweBux rapoB npH xpaneHHH MopomeHoro Maca noKa3ano, uto BxoflamHe b cocTaB 
;V®cCe Yn hbjihiotcb HaHMeHee ycTOHUHBUMH k OKHCJieHHio aTMOC$epHHM KHcaopoflOM. B
it ^OcM^OflWibHoro xpaHeHHa MopoxeHoro Maca npoHcxoflHT noTepa Bjiarn b noBepxHOCTHOM caoe, 
l\?°ftaagr^ByeT yBejinueHHio KOHTaKTa xcapoBoñ TKanH c aTMOc<í)epHHM KHCJiopoflOM.
V 6 tipor nP0BeflSHHue HceaeflOBaHHa, npH xpaHeHHH MoposceHoro Maca He npeKpanjaioTCH okhcjih- 
í 6 í>3qb&hu Ccu H PHflpoaHTHuecKHK pacnafl jkhpob (Ta6a. 2).
; ife^epp116 MeTOfla tohkocjioííhoíí xpoMaTorpaipHH no3BOJiHJio ycTaHOBHTb, u t o b Mace, xpaHHBmeM- 
Jt, ̂ eHHe c JIeíyiHHM SKpaHOM, rHapoxHTHuecKHe h OKHcaHTeabHbie npoqeccbi npoTexanH 3HaunTeab- 

12 ®» B KOHTpOJIbHUX 00pa3qaX MHCa, XpaHHBIiJHXCH B KaMepe 6e3 SKpaHOB. / 3 /.
¡S “ Ha 7 fwCHP®B xpaHeHHa KOJiHuecTBO c b o 6o a h h x  w h p h h x  khcjiot b KOHTpoabHOM oópaaqe yBean- 

0 ce« ’ B T0 speMH Kaa b npoflyKTe, xpaHHBineMca c npHMeHeHHeM JieflHHUX SKpaHOB - Ha 
íS * BHocn!^e,rejIbcTByeT 0 TopMOxceHHH rnflpojiHTHuecKHX npoqeccoB b rapoBOH $paKqnH.

íene« °Kî caeHHa (|>ocií)OJiHnHflOB Kaa b k o h t p o j i b h o m , Taa h b oiththom o6pa3qax MoposceHoro 
L5C aQBsuí!.e 12 MecaqeB xpaHeHHa ocTaBaaacb npaa^HuecgH Ha o a h o m  ypoBHe.

oS°BaHHk HH3kh x  OTpHqaTejibHHK TeM nepaTyp ( - I 8 U - 2 0 u ) npH xpaHeHHH Maca b KaM epax, Kaa 
-^BflHHblMH 3KpaH8MH, TBK H He OÍOpyAOBaHHUX CnOCOfíCTByeT 3HaUHTeabH0My TOpMOSCe-

Ha gVq51 WHpa.
KauecTBeHHbix xapaKTepncTHK Maca, H3MeHaramHXca b npoqecce 3aMopaxcHBaHHH h 

^-P^b h k h , aBaaeTca BJiaroyuepmBajomaa cnocofíHOCTb. ÍIoTeHa MacHoro coKa Ha juoÓo m 
f % ^ eP*3íB H MHCa CHHXcaeT ero couHOCTb, yMeHbiuaa caeflOBaTeabHO h ero immeByio qeHHOCTb/4/.

cnocofíHOCTb Maca b o m h o t o m  oíycaoBXHBaiOT pejKHMti 3aMopa*HBaHHa h  xpaHeHHa. 
V ’ JIU JIbfla > o6pa3y»mHecH KaK b npoqecce MeflJieHHoro 3aMop£üKHBaHHa, Tan h  npH ne- 
iyjtk̂ yT B pe3yabTaTe Koaedannfl TeMnepaTypu h BaaxtHOCTH B03,nyxa b KaMepe npn xpane-

‘‘PHBecTH k pa3pyuieHHio o(5oaoueK aaeTOK h yBeaHueHHio noTepb MacHoro coKa.
°Cft buP°Befl6HHux h8mh HecaeflOBaHHü BaaroyflepscHBajomeH cnocoÓHOCTH MopoiKeHoro Maca, xpa- 

3KpaHHpoBaHHHx h HesKpaHHpoBaHHHx KaMepax xoaoftHabHHKa, noKa3ajiH, u t o b nepBHe
Changes in protein fractions and total protein during frozen meat storage

M3MeHeHHe fiejiKOBbix (JpaapHii h o(5mero coflepiKaHHa 6eaKOB 
npn xpaHeHHH MopomeHoro Maca

O s,

k>«S:2,

_CpoKH_xpaHeHHai _ M e caq H __ J^ to ra ge __ -y^^_ jno n ths_

! ~ 3 ! 6 ! 9

TaÖJinqa I 
Table 1

12

V J  oT ^SI'1<«ue

»■1

5) V
%  ^

4 /V

3 r
____ gHfl
H3 !

KaMepbi: a 
3 T

-_3KpaHHpOB§HHaa_1_H3 ;
~H3 I  3 ~T_ H3 T"

- H63KpaHHpOBa.HHaH_ 
‘ v 3 ! H3 T 3 7  H3

4 3 ,6 4 2 ,8 4 2 ,3 4 1 ,2 4 0 ,1 3 8 ,8 3 4 ,8  31 ,1 3 3 ,2 3 0 ,7

3 9 ,2 3 8 ,8 3 8 ,5 3 7 ,4 3 7 ,2 3 4 ,8 3 3 ,9  2 8 ,7 3 1 ,7 2 6 ,5

2 1 ,7 2 2 ,1 2 1 ,4 2 0 ,5 2 0 ,8 2 1 ,6 2 1 ,1  2 0 ,7 2 0 ,4 1 9 ,8

salt-soluble proteins, % of the total protein
S°'*"U'̂-l-e proteins, % of the total protein A an ■]„•*-ce screen; H 3 - without an ice screen
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M3MeHeHHe TKaHeBtix ra p o B  npn xpaHeHHH MopoaceHoro MHca 
Changes in tissue fats during frozen meat storage

T a ó x u H * ' 
T a b le  2

fIoK a3aTejin

Characteristics

| ____________ ?poKM_xpaHe™H_1__MecKLju__^S torage _ tim e ,_ _ m q n th s_____ _____

} ______________ BHfl_KaMepUj__3r  3KpaHMpOBaHHaHi _H3_-_He3KpaHHgOBaHHaS-'''9

f T “ r
H3 !! 3 !! H3 ! 3 ! H3 ! 3 ! H3 ! 9

1 ,0 9 3 ,0 2 3 ,7 5 5 ,3 7 6 ,87 7 ,9 6 9 ,9 2 8,88

0 ,009 0 ,018 0 ,0 2 4 0 ,034 0,041 0 ,039 0 ,047 0,043

3 ,1 6 3 ,1 6 2 ,9 6 2 ,31 2 ,9 9 2 ,2 5 2 ,6 7 2,36

1. Khcjiothoc uhcjio
r a p a , MrKOH/r I , IIAcid rumben,mg KOH/g

2 . fleperacH oe uhcjio
r a p a ,  % Mofla 0 ,0 (

Peroxide number,% I
3. Oóajee co,i 

rap o B ,
Total fat,/
3 - with an ice screen; W3 - without an ice screen

11

0i0

2,51

Tpw MecHfla xpaHeHHH B JiaroyflepraB auw aH  J ^ e c f y

HOCTb H3MeHHeTCH He3HaUHTeJIbH0 H P 8 3 ^»
COÓU xpaHeHHH MaJIO OKa3HBaiOT BJIHHHHfl flSD 
K a3aT ejib . K iihth  MecapaM xpaHeHHH, M°£ni?"
flaeTCH CHHaceHHe o6meM bjieükhocth °0 P a3 aHouJJ'r®..
aceHoro Maca -  Ha  1 ,9  -  2.3% (pHC.21, 3$ HoC^f
ho yMeHbiuaeTCH h BOfloyflepraBaramaH c n u ^ nee ^  
B 3tot nepHOfl xpaneHHH Hadjiioflanocb h 
mecTBemoe paojinune b H3MeHeHHHX XP ^ ‘« as 
c a  B 3KpaHHp0BaHH0ÍÍ H He3 KpaHHpOBaHHUY> g  ̂
Ilpn flajibHeiímeM xpaHeHHH MHca BJiaroyfleP  ^ bZer 
cnocodHOCTb npoflomaeT CHHxaTbCH, ho 
HHTeHCHBHOCTbK). K 9 MecapaM XpaHeHHH ^  o n  
CH CHHJKeHHe odû eM BJiajKHOCTH aHSAHSHW^ oí 
qoB MopoaceHoro Maca Ha rxyÓHHe 3o~^u ¿
BepXHOCTH. nW'n
PasjiHUHe b BJiaroyflepraBawmeii cnocoo« ^
flOB MHca, XpaHHBUIHXCH 12 MeCHfleB B 
HbK H HeOKpaHHpOBaHHHX KBMepaX, r V j
bo Bce nepHOflti xpaneHHH 3T0T noxasai r o j M B
paHHpOBaHHHX KaMep 0Ka3HBajICH BHIUe. C^lü
raBamman enocodHOCTb OKaauBaeTCH fcoT°j,0ií

ueM B H c¡¡e'

Phc .2

h c oomeñ BJiaraocTbio MopoaceHoro 
nocjie ro fla  xpaHeHHH npoflyKTa b oKp¡KaMepe ocTaBanacb Ha 1 ,0  Btmie, ven poBaHHOfi.
ilpoBefleHHue^HCCJie^oBaHHH no3BOJií®T *  ^

KaMepa^ 51

Pig.2.
meat;

flyromne B H B 0 J1 S:
M3MeHeHHe BJiaroyflepsuBaioiiieH cno- 
co6 hocth MopoaceHoro MHca npn xpa­
HeHHH.
----------  s  3KpaHHpoBaHHOH KaMepe
— — — B He3KpaHHpOBaHHOH KaMepe upujmoHicaonu d rtie(40HChanges in the WHC of stored frozen A ah xojiOftHJibHHKOB c B0 3flyniH0it chc gC----chamber with an ice screen, ™ h KaMep npeflCTaBJineT dojibiuoM *<h4„£aT
chamber without an ice screen.

yCTpOHCTBO JieflHHHX 3Kp8HOB B
KOB yMeHbfflaeT HHTeHCHBHOCTb TeiUIOUPMOpO#®gp^ 
odecneuHBaeT cHHacemie noTepb MaCl ^  * o' 
MHca no cpaBHeHHio c HesKpaHHpoBaHHW“ ^  
npHf)JIH3HTeJIbH0 B 2 pa3 a ; pNf0i5 00',
flJIH XOJIOflHJIbHHKOB C B03fflIfflH0fl CHCi® #<;> ^
h h h  K aM ep n p e f lC T a B J in e T  o o jib iu o H  
3 0 B S H H e JieflHHHX SKpUHOB, UTO lu f ’ J ’
paHHOM K O H Type ycT aH O B H T b d o n e e  b u  h C^ p etm 
Ty p y ,  ueM  b  K a M e p e . 3 t o  BH3 H B a eT  w 0o]?9^
cydJiH M auH io j i b f l a  c noB epxH O C T H  s K p ^ n

b  KaMepy, uto h npHBOflHT k CHHJfteHHK) noTepb npoflyKTa npH  x p a n e H H H r H f l P ^ n c H 00^ ^  
H3MeHeHHe KauecTBa Mopo*eHoro MHca npH xoflOflHflbHOM xPaH®™H tk^ h b °nec&°
yMeHbmeHHe pacTBopHMOCTH dejiKOB, CHHKeHHe BOfloyflepraBaiomefi npeva^e
odycjioBJiHBaeTCH TeMnepaTypHO—BJiaxHOCTHUM peraMOM b  KaMepax xoAOflHJibHHKOB. P 
Mep C JieflHHHMH 3KpaH8MH OUeBHflHO.
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