
HCCAEflOBAHHE CTEDEHM OKMCJIEEHOCTM nÔ KOIHOfi IMPOBCM TKAHH 
CBHHHHbl nPU HK3K0I IIOJIOMTEJILHOM M CyEKPHOCKOIIHHECKQlI TEM-

IIEPATyPAK XPAHEHHH

INVESTIGATIONS OF THE OXIDATION DEGREE OF PORK SUBCUTANEOUS 
ADIPOSE TISSUE AT LOW ABOVE-ZERO AND SUBCRYOSCOPIC STORAGE

TEMPERATURES

B nocaesHae t o m  b CoBeTCKOM Co»3e / I - 2 /  a pase GTpaH 
3anaflHoH EBponH / 3 - 5 /  mapoKO npaMeHaeTca onocod dHCTporo o x -  
aaxseHaa MHca b HHTeHOHBHO EBHxymeMCH B03syxe c TeMnepaTypoii 
HHxe 0°C . 3 to noBHinaeT TexHoaoraaecKaii a aKOHOMaaecKait 3$$eKT.

Eme OojiBffiHii SKOHOMHvecKMii a$$eKT socT araeT ca npa xpaHe- 
hhh nofliiopoaceHHoro Maca b ycaoBanx cydKpaocKonaaecKiix Teunepa- 
Typ, T .e .  TeMnepaTypu Ha I ,  2°C hhxc tohkh 33Mep3aHHH MHien- 
hhx cokob aaHHoro nposyKTa / 6 ,  7 / .

CoBepmeHCTBOBaHae npoqeccoB xoaosajiBHOii odpadoTKa a x p a -  
h6 hhh MHca npesnosaraeT npaiieHeHae tskhx panaoHajiBHHX pexaMOB, 
KOTopHe cnocodcTByroT He tojilko nposaeHHK) cpoKa xpaneHaa a chh-  
X6HMK) npa 3T0M ecTecTBeHHiix noTept, ho a Haadoaee noAHOMy c o -  
xpaHeHHD nameBoft seHHqcTH a TOBapHoro KaaecTBa mho a*

Bo BHHXH (Mockbs) accnesoBaHu okhcjihtejiBHHe H3ueHeHHH 
nosKOXHoft xapoBOft TKaHH cbhhhx noayTym, oxsaxseHHitx npa ^0 a 
-5°G, b nponecce xpaHeHHH npa 0-0,5°C a nosuopoxeHHOft npa 
-20°C b nponecce snaTejiBHoro xpaHeHaa npa TeanepaType ot -2,0  
so -2,5°C, a TaKxe npa nocnesyromeM oTenneHaa.

OTdapaaa cpe3H noBepxHocTHoro a BHyTpeHHero cjioeB xp ed -  
TOBoro nmana cbhhoU nojiyTyma. floBepxHocTHiia caoii cpe3ajia Ha 
rsydaHy 5 mm.  3KCTparapoBaiiH xap xaopo$opMOM / 8 / .

HHTeHCHBHoe ( -5 ° C )  oxaaxseHae npeKpamajia no socTaxeHaa 
b ueHTpe despa 4°C, nosMOpaxaBaHae (-20°C), b neHTpe sJiHHHeM- 
mero Mycicyjia cnaHu — I ,2 ° C .  OxjraxseHHyio CBHHHHy xpaHasa npa 
TeMnepaiype 0-0,5°C, nosMopoxeHHym -  npa TeMnepaType ot -2,0 
so -2,5°C b niTadesHX-KJieTKax bhcotoH 1,4 m.

Ilocjie 25-cyToaHoro xpaHeHBH ot -2,0 so -2,3°C cbhhh6 no- 
jiyTyma OTenaasa npa 5 a I5°C so 0°C b rjiydaHe aonaTKB.

06 OKHCJIHTeSBHIiX H3MeH6HKHX nOSKOXHO# XMpOBOg TK8HH Ha 
pa3JiaaHHx CTasanx xpaHeHaa cbbhhx noayTym cysajia no HaKonae- 
hhh) nepeKBceii,KOTopHe on p eseaasa iiosoueTpaaecKBM MeTOsou b 
MosaiMKasaa 3aH0Bi»eBa / 9 / ,  a no peaKiiaa c 2-TaodapdaTypoBoH 
khcjiotoH (2-TBK) MeTOsoM uasBeasa a sp. / I O / .

B nponecce xpaHeHaa cbhhhx nojiyTym nos BJiaaHaeM daojiora- 
necKHx, $a3auecKHx a xaManecKax $aKTopoB b hoskoxhoH xapoBofl 
TKaHH npoacxosHT MHoroodpa3Hue npeBpameHaa. B pe3yaBTaTe 3T 0- 
ro  nocTeneHHO yxysmaDTca ee opraHonenTanecKae noKa3aTeaa a n a -  
neBaa neHHocTB, KOToptie B cersa  paccaaTpaBaioTCH b coBOKynHocTa
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co cBeacecTM), xapaKTepH3yeM0ä jihuib rjiyöHHOii pa3BHTHH nponee-

COB 0KHCJI6HHH.
M3MeHeHHe nepBHUHHX npoayKTOB oKHCJieHHH -  nepeKHceä 

( b % aoaa) b noaKOXHOä KHpoBoä tk3Hh b  pa33K^Hbie nepHÔ H xpa-
HeHHH c b h h h x  noJiyTym  noKa3aHO b  T a ö j i .  I .

B Hanajie xpaHeHHH b  TeneHHe HeKOToporo BpeMeHH xHMHnecKHe 
h opranojienTHMecKHe noKa3aTenH noaKoacHoM »apoBoft t k h h m  He H3- 
MeHHlOTCH HJIH nOMTH He H3MeHHH)TCH. K KOHljy xpaHeHHH OXJiaÄfleH- 
HOPi CBHHHHH (7 H 10 cyT .) B nOBepXHOCTHOM CJlOe HHpOBOË TK3HH 
3HaqeHHfl nepeKHCHbix HHcea cocTaBHJiH o ko jio  0,01% P i o n a ,  b o  BHyT- 
peHHeM cjioe -  eme h use• K Konny xpaHeHHH noflMopoæeHHOü c b h h h -  

h u  (25 cyT .) nepeKHCHoe nncjio b  noBepxHOCTHOM cjioe noÄKoacHoii 
KHpOBOÍÍ TK3HH ÓHJIO OKOJIO 0,02% ÄÖßa, BO BHyTpeHHeM -  B^BOe

MeHMie.
T a Ô J i H u a  I

IlpOÄOJIKM-
TeJIBHOCTB
xpaHeHHH,

cyT.

IlOBepXHOCTHHÜ CJIOÄ BHyTpeHHHü cjioñ

OxJiasaeHHe.°C IIonMOpas. °C 0xJiaæaeHHa°C noaMopaæ.uC
f j ----ess=5~1----— ----- +0 -ÜU

5 0 ,0 0 5  0 ,0 0 4 0 ,0 0 0 0 ,0 0 0  0 ,0 0 0  0 ,000

7 0 ,0 1 0  0 ,008 0 ,0 0 2 0 ,0 0 3  0 ,0 0 3  0 ,0 0 0

10 0 ,0 1 0 0 ,006 0 ,0 0 5  0 ,000

CHHTa C XpaH. CHHTa c XpaH.

15 0 ,0 1 0 0 ,000

20 0 ,0 1 7 0 ,0 0 4

25 0 ,0 2 4 0 ,012

25 +0 ,5  npH 5°C 0 ,0 2 7 0 ,016

2 5 + 3 n 0 ,0 3 4 0 ,0 2 6

25 + 0 ,5 npH I5°C 0 ,051 0 ,017

?5 * Ï 11 0 ,1 2 1 0 ,0 8 1

poæeHHHX (-20°C) cbhhhx nojiyTyui b noBepxHDCT- 
HOM H BHyTpeHHeM CJIOHX nOÄKOJKHOa EHpOBOa TK3— 
HH nepeKHCHHe nHCJia paBHHJiHCB 0 .

OKHCJIHTeJIBHHe H3MeHeHHH IIOflKOJKHOM KHpOBOÜ TK3HH npOHCXO- 
äht no Bceä ee TOJime, xoth hx HHTeHCHBHOCTB bo BHyTpeHHeM cjioe

BffBoe MeHBine, neM b noBepxHOCTHOM. 3to HBJieHHe OTMeneHo Taioce
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flpyrHMH HGCJiesoBaTejiHM H / I I ,  12/. HeicoTopue aBTo p n  CBH3HBaiûT 

OKwcjieHHe c  a a c o p d ip ie îî K H cao p o aa  H3 B 0 3 a y x a , a Tanate c  H eno— 

TOptJM GO^epsaHHeM B TK3HH reMOBJIOÖHHa / I 4 - I 6 / .  iw pO BaH  T K 3 H B , 

OCOÖeHHO nOBepXHOCTHHM CJIOÄ, OTJIHqaeTCH BHCOKOË aaCOpÖElHea 

KHCJiopoaa B 0 3 a y x a .  C a p y ro ü  CTopoHH, re M o rao d H H , k o t o p h ë  o d ycn o B  

jiH BaeT  dJieaH o-po30Byro  O K p acK y  CBeateË noanoatHOH s h p o b o ë  t k h h h  

c b h h h x  n o jiy T y m , T a r a e  ooaepæHT KHCJiopoa /I4 , 17/. Oh MoaceT 

CnOCOdCTBOBaTB 0KMCJI6HHK) K3K  n o B e p xH o c T H o ro , T a K  H BH yTpeH H e- 

r o  c jio e B  iio æ k o &h o K scm poboë TKaHH c b h h h x  n o iiyTyn i 3a c n e T  a e c o p -  

diiHH K H cn o p o a a . lipome t o p o ,  reM orjiodH H  coaepatMT b  c bo g m  c o c T a -  

Be ace jie30 , HBJiHîomeecfl K aTaan 3aTo p o M  o k m c jic h h a  atHpoB h b  nepByio 

o n e p e a t  s h p o b ,  coaepacanuax HGHacHineHHHe awpHHe k h g j io t h ,  KaKina 

h HBJiHeTCH noaKO XH a« ra p o B a a  t k 3Hb  c b h h h x  n o jiyT y m . üoaTOMy H e - 

KOTopne aB To p n  / I 8 /  n o a a ra io T , n îo  aaco p d a w a  KHCJiopoaa B 0 3 a y x a  

h aecopdaH H  e r o  M3 reM oraodH H a h b jih îo t c h  o c h o bh h m h  $a itTopaM H , 

onpeaeJiaiOHHMH cneipi<|)HnHocTB H aKonaeH na nepeKM ceü b  noanoxHoM 

KHpOBOË TK3H H • ECJIH aO CTyn KHCJiopoaa K HeË He O rpaH H aeH , KaK  

b  HaniHx o n H T a x , t o  Ha onpeaeaeHHOM  a T a n e  xpaHeHHH, H a p a a y  c o6 -  

pa30BaHHeM n e p e K H ce K 7 HanHHaeTCH odpa30BaH H e b t o p h m h h x  n p o a y n -  

TOB OKHGJieHHH, B naCTH O CTH , a JIB ae rH aO B  /19/. B HaiIIHX o n H Tax 

3 T0  HBJieHHe H ad jnoaaaocB  npH OTenaeHHH c b h h h x  n o a yT y m .

0 rjiydHHe OKHcaHTeaBHoro npoijecca mh cyaHjm Tanse no Ha- 
KonjieHHK) MajioHOBoro anaaaaerH aa, pearnpyioinero c 2-TBK c odpa- 
30B3HHeM OKpameHHoro coeaHHeHna. HHTeHCHBHocTB pa3BHBineMcfl 
OKpacKH H3MepaaH Ha $OT03JieKTpoicaaopHMeTpe c 3eaeHHM CBeTO- 
$HjiBpoM. KoannecTBO odpa30BaBinerocH b tk3HH MaaoHOBoro anajiB- 
aernaa BHpasaan b Mr Ha 1000 r  npoayKTa, aJifl nero BeannHHy 
onTHnecKOË naoTHocTH yMHoataan Ha KOHCTaHTy 7 ,8  / 2 0 / .  ÆaHHHË 
noKa3aTeaB aBTopn / 2 0 /  Ha3Baan THOdapdHTypoBHM *îhcæom (T E ^ ).

M3BecTHo, nTO nepeKHCM He HMewT hh 3an axa , hh Bicyca / I 3 / ,  
ho  odpa3yiomHecfl npH hx npeBpamenHHx BTopHnHHx npoayKTH p acn a-  
aa b dojiBiijHHCTBe CBoeM T3K0BHMH odaaaaiOT / I 3 ,  2 1 / .  OaHaKo aaace 
adcojnoTHo cBeacaa atHpoBan tk3hb coaepatHT HeKOTopoe KOJiHnecTBo 
KapdoHHaBHbix coeaHHeHHË, onpeaejiHioiuHx ee cneuH^nnecKHâ 3anax  
/ I 5 ,  2 2 / .  MajiOHOBHË anaaLaerna He HMeeT cnean^HnecKoro 3 anaxa 
h BKyca, ho  no ero  HaKonaeHH» b TKaHH mo&ho  cya*TB od odpa3 o -  
B3HHM BTopnnHHx npoayKTOB p acn aaa, KOTopue OTpunaTeaBHO bjihhiot 
Ha opraHoaenTHnecKHe CBOËcTBa.
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to e H e H H e  TEH (b mr  MajioHOBoro ajiBaernaa Ha 1000 r swpo- 
b o h  t k 3 h m )  b  npouecce xpaHeHHH CBMHbix nojiyTym noKa3aHO b  

TaÖJi. 2.
T a ö J i H u a  2

I lp o a o j i r a -  IlOBepXHOCTHHii CJIOË BHyTpeHHHÄ CJIOß
TeJIBHOCTB
xpaH eH H H ,

cyT.
OxjiasneHHe.0C noaMopas.°C Oxjia&aeHHe,°C noaMopaæ.0C
±0 -5 -20

LA1o-H -20

0 0,179 0,179 0,179 0,094 0,094 0,094
7 0,296 0,290 0,211 0,190 -

10 - 0,312 0,242 0,200 0,122
CHHT3 C XpaH • CHHT3 C X p a H .

15 0,240 -

25 0,343 0,172
25 + 0,5 npH 5°C 0,410 0,195
2 5 + 3 ti 0,523 0,250
25 + 0,5 npH I5°C 0,499 0,234
25 + 3 it 1,583 0,952

Kan b h s h o  M3 TaÖJiHiiH, 3a nepnoa xpaHeHHH c b h h h x  nojiyTym, 
oxJiasfleHHHx KaK npn 0, TaK m npn -5°C, BejinqMHa TBH KaK noBepx- 
HocTHoro, Tan h BHyrpeHHerocaioeB noaKoacHoM rapoBoM t k 3HH b o 3 -  

pacTajia npMMepHO b  1,7 pa3a no cpaBHeHHio c nepBOHaqajiBHOM Be- 
jiHnHHOM, KOTopan b  CBOK) onepeaB b o  BHyTpeHHew cjioe ÖHJia b  

2 pa33 HMJse, nei b  noBepxHocTHOM.
K KOHuy 25-cyTonHoro xpaHeHHH npn TeMnepaType ot - 2 ,0  ao 

“2 ,5 °0  npe^BapHTejiBHO noaMopoaeHHHx cbhhux noayTyin BejimHHa 
TEH noBepxHOCTHoro cjioh noaKOKHOii m p o b o m  tkohh Öbuia tieMHoro 
Bbirne, neM Ha 7 h 10 cyT. xpaHeHHH y oxJiaacaeHHbix CBMHbix nojiy- 
Tym, a TEH BHyTpeHHero cjioh paBHHJiacB HanajiBHOii BejinnnHe TEH 
noBepxHOCTHoro cjioh. JIhuib npn pa3M0paÄMBaHHH noayTym nocjie

25-cyTonHoro xpaHeHHH npn cydicpHOCKonnnecKOM TeMnepaType TEH 
3HanHTejiLH0 noBHiiia jiocb . BejiHHHHa TEH noaKOKHOid ÄHpoBOft tk8hh 
cBMHbix nojiyTyiu, OTenjieHHbix npH I5°C b TeneHHe 12 q ac. h 5°C- 
b  TeneHHe 3 c y T . ,  ÖHJia npHMepno oaHHaKOBa, ho h b 3T0m cjiy- 
nae cooTHomeHHe KOHennux 3HaneHMfi TEH noBepxHOCTHoro h BHyT
peHHero cjioeB TK8HH k KOHuy yK83aHHoro nepnoaa xpaHeHHH c o -
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cTaBJiHJio 2:1. OpraHOJienTanecKae a xaiianecKae noKa3aTejia ökjih 
B33MM0CBH3aHH* HanaJIBHOS HCqe3H0BeHHe ÖJieflH0“P030B0r0 OTTeHKa 
B nOBepXHOCTHOM GJIOe nOÄKOXHOä MpOBOä TK3HH B HaiüHX onHTax 
npoHGxoflHJio K KOHuy xpaHeHHH oxJiaacÄeHHhix nojiyTyin npa nepeicac- 
HOM nacjie HeMHorHM ÖOJiBine 0,01% üoaa, hto corjiacyeTCfl c san- 
humh apyrwx accJieaoBaTejiea / I 2 / ,  ho bo BHyTpeHHen cjioe a b 
KOHIje xpaHGHHH OÖecnBeMHBaHHH He HaÖJHOjaJIOCB* IIOÄKOJKHaH KHpO- 
Baa t k h h b  nojiyTym, xpaHHBiuaxcfl npa TeiraepaType o t  -2,0 ao 
-2,5°C, saate b  KOHije xpaHeHMH, npa nepeKHCHOM nacjie 0,024/0 
iioaa, b noBepxHOCTHOM caoe He oÖecnBenaBajiacB. Oho Öhjio otmg-  
qeno jimuib npa oTenjieHaa cbhhhhh b noBepxHOCTHOM a BHyTpeHHew 
cjiOHX, HTO, BepoHTHO, MOSHO oÖbhchhtb ycajieHHoß secopönaeä 
Kacjiopoaa a3 reMoraoÖHHa, cosepiamerocfl b hoäkokhoÄ æapOBOft 
TK3HH, npa noBHiiieHHH TensepaTypH /I8/. Cjierica ocaJiaBiiiaeca 
BKyc a 3anax b noBepxHOCTHOM cjioe noHBHJiacB ehihb nepe3 3 cy r. 
xpaHeHHH GBHHihix nojiyTyin npa I5°G npa socTaseHHH TBH 3HaneHHH

1,38.
0#HaKO cpoK xpaH eH aH  c b h h h x  nojiyTyin b  nainax onbiTax o r p a -  

H anaBaJicH  n p e s s e  B c e ro  b o 3mo2£Ho c t b k > coxpaHeHHH a x  TO BapH oro  

K a n e c T B a  b  uejiO M , Ilocjie 7 -8  cyT. xp aH eH afl c b h h h x  no jiyTym  ( o x -  

jia sa e H H  n p a  ±0°C ), IO -II  cyT. (o x u a s s e H H  npa -5°G ) a 25-30 c y T .  

(noÄMopoaceHH o t  - 2 ,0  ao -2 ,5 °G ) HadmoaaJiocB noTeMHeHae Mumeq- 

HOÜ TK3HH m e m o r o  3 a p e 3 a , c p e 3 a  a a a $ p a rM H , HeKOTopoe n o c e p e -  

Hae n03B0H0HHHKa no pacnajiy a sp . yKa3aHHHe H3MeHeHHH TO B ap - 

H oro  sa ^ e c T B a  c b h h h x  nojiyTym He n03B0JiH Jia  xpaH H TB a x  dojiee 
yK33aHHHX epOKOB.

OKHCJiaTeJIBHHe H3MeHeHHH nOÄKOJKHOa KMpOBOñ TK3HH He JIHMH— 
THpOBaJIH ÄOnyCTHMHX epOKOB xpaHeHHH CBHHHHH.

B bl B 0 n bl

1 . CKopocTB HaKonjieHHH nepeKHCHHX coesHHeHHü b  noBepxHOCT- 
HOM CJIOe nOflKOKHOä »HpOBOiî TK3HH CBHHHX HOJiyTyiH B 2-3  p33a
ö o jiB iu e , HGM b o  BHyTpeiiHeM  CJioe.

2 . 3HaneHHH TE1! no^píoacHoñ scapoBOfi t k 3HH c b h h h x  nojiyTyin, 
oxJiaæaeHHHx npa ±0 a -5°C, b  nponecce xpaHeHHH npa h h 3 ko h  

nojioMTejiBHOiä EennepaType a noßMopoKeHHHX npa -20  C b  npouecce 
xpaHeHHH npa cyditpaocKonanecKOft TennepaType, k  KOHuy xpaHeHHH



:350) ÖJIH3KH Memaycoöoä H COCTaBJIHJIH B IIOBepXHOCTHOM CJIOe OKOJIO
0 ,3  Mr Ha 1000 r  tkohh, bo  BHyTpeHHeM -  b  1 ,3 - 2  pa3a HHJKe,
qeM B nOBepXHOCTHQM.

3. MHTeHCHBHoe oxJiasaeHHe (—5°C) c nocjieayiomHM xpaHe- 
HHeM npH HH3KOH nojiosiiTej ilh o M TeMnepaType h noflMopaMBaHiae 
(-20°C) c nocJieayioiHHM xpaHeHHeM npw cyÖKpHOCKonHnecKOii TeM
nepaType n03B0JIHH)T npOSJMTB CpOK XpaHeHHH CBHHHHH B nepBOM 
cjiyqae ao IO-II, bo  b to p o m  - äo 25-30 BMecTO 7-8 cyT. npn 
xpaHeHHH cbhhhhh, oxJiasaeHHOii npn -0°C h xpaHHBineäcH npn 
3 t o M ®e TeM nepaType.

EucTpoe oxjiaacae- 
M., UMHTMIlHiHBnpoM,
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( 3 5 2 )
T a b l e  1

Storage 
time, 
days

Surface layer Inner layer
Chilling, °C Slight free

zing , C
- Chilling,°C Slight free

zing, C
0 -5 -20 0 -5 -20

5 0.005 0.004 0.000 0.000 0.000 0.000
7 0.010 0.008 0.002 0.003 0.003 0.000

10 0.010 0.006 0.005 0.000
removed from sto- removed from sto-

rage rage
15 0.010 0,000
20 0.017 0.004

; ' * 25., ' , ' * 0.024 0.012
25+0.5 at 5°C 0.027 0.016
25+3 N 0.034 0.026
25+0.5 at 15°C 0.051 0.017
25+3 N 0.121 0.081

Note: During storage of dialled (—0 and —5°C) and 
slightly frozen (-20 C) pori sides, peroxide 
numbers in the surface and inner layers of the 
fat tissue were 0.

T a b l e  2

Storage Surfaoe layer Inner layer
time, o
days Chilling, C Slight free- Chilling, C Slight„free-

zing, C zing, C
0 -5 -20 0 -5 -20

0 0.179 0.179 0.179 0.094 0.094 0.094
7 0.296 0.290 0.211 0.190 - —

10 - 0.312 0.242 0.200 0.122
removed from sto- removed from sto-

rage rage
15 0.240 —
25 0.343 0.172

25+0.5 at 5°C 0.410 0.195
25+3 it 0. 523 0.250
25+0.5 at 15 °C 0.499 0.234
25+5 tt 1.583 0.952


