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Glykolyseabläufe beim gekühlten Fleisch in Abhängigkeit vom pH-Anfangswert 

Ju.W.TATULOW und I.P.NMTSCKffiOWA

Allunions-Forschungsinstitut für Fleischwirtschaft, Moskau, UdSSR

Die intensive Schweinezüchtung unter Bedingungen der industriellen Haltung führte bei Tie­
ren zur starken Resistenzabnahme gegen Stresseinwirkungen und als Folge- zur Verletzung des 
normalen Glykolyseablaufes im Muskelgewebe, was der entscheidene Faktor für die Fleischqua­
lität und Lagerungsfristen ist.

Es wurden organoleptische, physikal-chemische und biologische Untersuchungen über den Cha­
rakter der Glykolyse und Lagerungsfristen bei Schweinefleisch in Abhängigkeit vom pH-An- 
fangswert durchgeführt.

Es wurde den unterschiedlichen Glykolysecharakter in Schweinemuskeln in Abhängigkeit vom 
pH-Wert festgestellt.

Glycolysis processes in chilled meat as related to the -ini-Mal nH-valne 

Yu .V.TATOULOV, I.P.NMTCHIHOVA
The All-Union Meat Research Institute, Moscow, USSR

Intensive pig raising under the commercial maintenance conditions resulted in a severe 
loss of animals' stress resistance and, as a consequence, in the upset glycolysis process 
in the muscle, this being a critical factor for meat quality and storage stability.

The glycolysis pattern in and storage stability of pork as related to the initial pH 
Were studied organoleptically, physico-chemically and biologically.

The character of glycolysis in pork muscle was found to vary as related to pH.



D 11:2

Processus de la glycolyse de la viande réfrigérée en fonction de la valent pH 

J.V.TATOULOV et I.P.HEMTCHIKOVA

Institut de recherches scientifiques de l'Industrie de Viande de l'URSS, Moscou, URSS

L'élevage intensif des porcs à stabulation industrielle a provoqué la perte notable de la 
stabilité du bétail au stress, ce qu résulte la transgression du processus normal de giy" 
colyse en tissu musculaire: ce fait présente un facteur décisif pour la qualité de la via»' 
de et les termes de sa conservation.

On a fait des recherches en caractère de la glycolyse du porc et en durée de sa conserva­
tion en fonction de la valeur pH initiale selon les indices organoleptiques, physico—chi®1' 
ques et biologiques.

Il est constaté que le caractère de la glycolyse du tissu musculaire des porcs est diffé­
rent en fonction de la valeur pH.

npouecca rjmKOjiH3a oxjiaaaeHHoro Maca b 3aBHcnMocTH ot HaqanBHOfl BejiHqgBH pH 

D.B.TATHOB, K.ÏÏ.HEOTïfflOBA

BcecoD3HHft HayqHO-HccjiejioBaTejxi,CK0S hhcthtvt mhchoJî npoMHnuieHHOCTH, r.MocKBa, CCCP

MHTeHCHBHoe BupaujHBaHHe CBHHeit TexHOjiorBH npoMHnweHHoro co^epaaHHH npHBejio k pe3K0ü no- 

Tepe ycTo8^HBOCTH shbothhx K CTpeccy h K3K cjie^cTBHe -  k  HapymeaHiD aopMaABHoro npoqecca 

rjiHKOjiH3a B MHmeqHoS TKaHH, qTO ÆBJiiieTCH pemannjHM $aKTopoM æ m  KaqecTBa amca h cpoKOB 

ero  xpaHeHHH.

ïïpoBaaeHH accjieflOBaHHH xapaKTepa rjiHKOjDisa b CBHHHHe h npoaojuaiTejiBHOCTH ee xpaHeHna b 

3aBHc h m o c t h  o t  HaqajiBHOft BejraqHHH pH no o p r a H o j ie n T H qec k h m ,  3 ü k o  —x h m h q e  c k h m  h  ô h o æ o i b -

qecKUM noKa3aTejiaw.

ycTaHOBjieHo, qTo b 3aBncnMocTH ot pH xapaKTep rjiHKOjni3a b MHmeqHOii TKaHH cbhhs8 pa3jnsqefl'
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n.poixeccH rjiHKojiH3a oxJiaacgeHHoro Maca b 3aBHCHM0CTH o t  HaaajiBHOfi BejmqHHH pH 
D .B . TATHOB, H.n. HEOTHHOBA

BcecoB3HHñ Hay hho—HccjienoBaTejiBCKHñ HHCTHTyT mhchoíí npoMHnmeHHOCTH, r .  Mocraa, CCCP
IIpoMHnuxeHHoe cbhhobouctbo, hhtbhchbho pasBHBaromeeca b CCCP h 3 a pytíexoM, nocTaBHjio nepe# 

Hayicofl pan cjioikhhx BonpocoB. lÍHTeHCHBHOe BHpamHBaEme CBHHe® b ycjioBHHx TexHOjionm npoMnnmeH- 
Horo coí;ep»aHHfl, cejieKUHa Ha mhchoctb npHBejiH k pesKOMy CHHxeHHto ycToftaHBOCTH khbothhx k 
CTpeccy. OcoóeHHOCTH cupBa, nocTynatomero 0 3  npoMHnmeHHHx KOMmteKCOB, BHpaiKaromHeca b OTmioHe- 
hhh KanecTBa no UBemy, BKCcynaTHBHoct h , BejiHHHHe pH, co3,naroT onpenejieHHyD npodjieMy npn ero 
xpaHeHHH h BnpaóOTKe Maconponyk to b • B mucho® npoMimjieHHOCTH bo3HHK8iot onpenejieHHHe noTepn b 
pe3yji&TaTe noaBJieHHH p $ E Maca y ytíotaHx cBHHeft. Maco TaKHx hhbothhx 0 npoayKTH, npnroTOBJieH- 
HHe 03 Hero, B CpaBHBHHH C MaCOM HOpMajIBHOS BejfflHHHO® pH, HMeDT HeHOCTaTK0, npHBOUBlUHe K 
yMeHBmeH0ro KOJinaecTBa 0 KaaecTBa.

Ohhhm H3 $aKTopoB, BJiHaomHX Ha pocT M0KpoopraH03MOB, BH3HBarom0x nopqy Maca, aBjiaeTca on- 
pefleaeHHaa BejmaHHa pH. CB0H0Ha c hh3ko® BejinqHHOü pH 0 BaaroyaepOTBaiomeB chocoóhoctbid npn 
xpaHeHnn no^BepxeHa dojinmeB, aeM npejxycMOTpeHO hopMaM0, ecTecTBeHHoñ yómiH. Bo BpeMa oxjiax- 
fleHHa, c coánEffleHHeM Bcex TexHoaoranecKHx pemMOB, ycTaHOBjieHH noTepn okojio 1%, b to BpeMa 
Kan npn 3Kccy.uat0 bhoct0 Maca ohh cocTaBJiaioT 2-3$ .

C yBejiHqeHneM nonasaTejia pH nponopuHOHajiBHo coKpamaeTca BpeMa xpaHeHna. B CB0HHHe Í F J [  c 

pH BHtne 6 ,3  co3jiaE)Tca <3jiaronp0aTHHe ycjioBna una pa3B0T0a th0jiocthhx tíaKTepnñ 0 Taicaa CBHHHHa 
ojioxo xpaHHTca.

B onHTax Ha cbhhbhx, nocTynaromHx 0 3  npoMHuuieHHoro KOMnjieKca Mockobckoü oónacTH, nojjoópaH- 
hhx no npnHUKny aHajioroB 0 b 3aB0C0MOCT0 ot HaaajiBHo® Bejín hhhh pH cbhhhhh, npOBeaeHH 0ccj1e.no- 
Baana xapaKTepa npouecca rjiHKOji03a 0 npojiojixHTejiBHocTH ee xpaHeHna.

TymH cBHHeü nepepatíaTHBajin MeTonoM mnaprai b cootb6tctbk0 c fleíScTByjomeñ TexHojiornaecKO® 

nHCTpyKOHefl. ÜTóop Tym no BejiHHHHe pH npoBOunjiH b KaMepax oxjiaameHHa MacokomóhHaTa b Teaemie 
1 -1 ,5  naca nocjie yóoa . Hepe3 cyTKn nocjie yooa oxjiaxneHHHe TynH b xjionaaToóyMaacHHX Memicax 

flocTaBjiaJin Ha 3Kcnep0MeHTaiBHHB KOHcepBHo—KojidacHHñ 3 aB0.11 BHMMIIa h noMemaim hx Ha no^Bec- 
Hae nyTH ocanoaHO® KaMepH c TeMnepaTypo® o t  2 ao 4°C 0 BjiasHOCTB» B03«yxa 86-88%, rae  ohh 
XpaHHJiHCB b TeaeHHe 7-10 HHeñ.

C uejiBH) ycTaHOBJieHHa bo3moxhhx cpoKOB xpaHeHna oxaaameHHHx cbhhhx nojxyTym h onpejrejieHHa 

Hx KanecTBa rapen aaaajioM h b npoqecce xpaHeHHa onpenejiajiH pan noica3aTejieS: opraHojienTHaec- 
Kne /b capoM Mace/ -  bhbihhhí} BHn* UBeT, 3anax, cocToaHHe noBepxHOCTH; npoBeneHa nerycTaixHOH— 

Haa oueHKa totoboB nponykuhh nocjie 3aBepmeHHa nepnona xpaHeHHa; $030 0 0—xHMHaecKHe -  H3MeHB— 
HHe OKpacKH, BjiaroyuepHHBaDmaa cnocotíHOCTB, otímaa BJiara, BejiHHHHa pH, conepxaflHe rjiHKoreHa; 

ÓHoxHMHnecKHe HCCjienoBaHHa CBexecTH Maca -  onpesejieHHe aeTyaHx irapHHX khcjiot A $ K /  h 3mmh— 
asa .

B 3aBHCHM0CTH ot HanajiBHoB BejínH0 HH pH TymH pa3jiejiaJiH Ha TpH rpynnii: I  -  5 ,0 -5 ,6 ;
II - 5,7-6,2; DI - 6,3 0 Bffine.

3aaana opraHOjienTHHecKOfl oueHKH -  onpenejieHHe CTeneHH CBesecTH cbhhhx nojiyTym jy ia  ycTaHOB- 

JieHHa cpoKOB hx xpaHeHHa Óe3 cHHseHHa KanecTBa. Ilpn BHeiDHeM ocMOTpe yHHTHBajiH cocToaHHe no- 
BepxHOCTH Maca, ero  cibct 0 3anax.

rtepes xpaHeHneM 0 nepe3 Tpoe c y tok Ha noBepxHOCTH nojiyTym Bcex rpynn He oóHapyseHO KaKHx— 
hhóo 03MeHeHHñ opraHOJienTHnecKHx noKa3aTejiet. Bce TymH hmcjih xopomna tobbphhB bhji. IIp03HaKOB 
(SaKTepHajibHoB nopan /ocjiH3HeHHa/ Ha noBepxHOCTH He oÓHapyseHO.

^epes 6 cyTOK xpaHeHHa Tynm TpeTBeí rpynnH HMejrn HaH<5ojiBmHe H3MeHeHHa b CTopoHy yxyumeHHa, 
HoBepxHOCTB nojiyTyiiiH noKpHTa KopoaKoB TeMHoro UBeTa; Ha pa3pe3e MHmeaHaa TKaHB cjierna jmnKaa 
Ha omynB, 3anaxa h s t . y nojiyTym nepBoS rpymm oTMeaeHO HefojiBnioe noTeMHeHHe noBepxHOCTH h 
BHHejieHHe MacHoro coica; 3anax c noBepxHOCTH cjienta khcjihS . üoBepxHOCTB Tym BTopot rpymm 
DOKpuTa saBeTpHBmeflca KopoaKofi TeMHoro UBeTa, 3anaxa HeT.

Pa3JiHHHH b opraHOjienTHaecKofi oqeHKe esporo Maca npoaBjLaDTCa b ochobhom k 8 cy tksm xpaHe­

HHa. Ha noBepxHOCTH Bcex nojiyTym noaBJiaeTca HeóojiBmoe KOjniaecTBo ToaeaHoS Óejioñ iweceHH. B
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T p e T & e ñ  r p y n n e  O T M e n e H H  Haaóojibnme 0 3 M e H e H 0 n : t ie s a !?  a a n e r  b h  pasee h  b  t io s B rn e S  C T e n e H H , o t ^ síí»' 
H u e  M e c T a  n o  k  p a r a  H e ó o s B im M  K o s a n e c T B O M  e s n s n ,  U B e T  H a  p a s p e 3 e  T e M H H Ü , n o B e p x f lo c T B  n o  ju co  x -  

m a n .  B n o s y T y m a x  B T o p o S  r p y n m i  o T M e n e H H  H a n M e H tu m e  H S M e H e H M  U B e T a  M a c a  0 e r o  3 a n a x a ,  m c o  
n y T B  j m n K o e • O T M e n e H o , a r o  n o B e p x H O C T B  Tym  B T o p o ñ  r p y n n a  H M e e T  H a s e T  t ie s o g  T o n e n a o f i  n s e c e -  

h h , B H p a a e H H u f l b  M e H b m e i! C T e n e m  0 3 - 3 a  B s a s t H o c T H  n o B e p x H o c T H .  X a p a K T e p H C T H K a  C B e x e c r a  M jica  

B  n p o a e c c e  x p a H e H H a  n p B B e s e H a  b  T a t i s . I .

Table 1 TatiS0Ua I
n o K a 3 a T e s 0

Characteristics
HoMeprpynmi
Group N°

C p o K 0  x p a H e H 0 a ,  cytk0Storage time, days
0 3 6 __9____ _

JOK VNA, ml 0.2 IT NaOH I 0,15 0,18 0,20 0,36
B MS 0 ,2  H NaOH n 0,16 0,17 0,26 0,34

in 0,16 0,18 0,35 0,38
Am m b b k 1 HeT No HeT No HeT No HeT No
Ammonia n ^ W_

m _ E ctb Yes

Hepe3 aeBHTB cyTOK xpaHeHHa b npotíax Maca TpeTBeñ rpynmi oTMeneHO yBejuiaeflHe JI2K BHine 
noKa38Teaa, xapaKTepn3yromecoMaco Kan CBeaeee /0,35 ms/ .  Hpn onpesesemiH aMMHaaa b 3to0 *e 
rpynne HatisnsaeTCH noMyTHemie pacTBopa 0 Bañase Hue ocasica b bus 6 xsonBeB, arc cbhsb TeSBC 
9T o aanzmz b tiysBOHe nposyKTOB pacnasa ( cm.Ta tis .I).

JlHHaMHKa H3MeHeHH0 $H3HKo-xHMHnecK0x a 00oxHM0necKHx noicasaTeseii BesnaHHH pH, asaroyflSP' 
MBammeñ cnocotiROCTH, cosepxaHne 0 KOjmnecTBO rjnjKoreaa, h h t8HC0b ho ct b OKpacma, otimaa 
b npoaecce xpaHeH0a npescTassemi b Tatis. 2,3 0 rpa$0Kax 1 ,2 ,3 .

Table 2 TatiJIHUa -£■

HoMep
rpynmi
Group N°

BesHa0Ha pH b 3aB0C0MOCTH ot
pH as related to storage time

cpoKOB xpaHeHHa (cynoa)
, days

0 I 3 6 9
I 5,3 5,54 5,58 5,52 5,54
n 5,81 6,22 6,12 6,09 6 ,1 1
ni 6,35 6,51 6,58 6,38 6,38

Table 5 Tatisaqa 3

HoMep rpymm
Group N°

Kos0necTBO rs0KoreHa, Mr %
Quantity of glycogen, mg%

CpoKH xpaaeflaa, aac
Storage time, hr

PacnaBffleroca
rsHKoreaa

0 6 24 glycogen

I 216,6 71,4 41,8 174,8
n 361,3 103,8 79,4 281,9
m 115,1 90,2 35,3 79,8
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rpa$HK I H3ynaa aHHaMHKy H3MeHeHHfi
Graph 1 noKa3aTeaeit KanecTBa Maca Tpex

cpaBHHBaeMHX rpynn, moscho ot-  
MeTHTB, a to BaaroyaepsuBaamaa 
cnocodHocTB Maca nepBOfi rpynnti 
npaKTHHeCKH He H3MeHa6TCa B 
npouecce xpaHeHHa (cM.rpa$.I), 
npaquHof Hero MoaeT Ghtb ^eHa- 
TypanHH MHmeBHHx deaKOB, koto-  
paa odycaoBJiefla dnCTpHM CHHxe— 
HHeM BejiHBHHH pH HenocpeflCTBeH- 
ho nocjie ydoa /cM.Tada.2/. 
BaaroyflepsHBaromaa cnocodHocTB 
Maca TpeTBef rpymm Bane qeM 
nepBOH, bto b nepBya onepeat 
MOXHO OdiaCHHTB pa3juiqHot Be- 
jiHBHHoii pH, KOTopaa cnocodcTBy- 

eT odpa30BaHH n KJiefiKoro h TeMHoro Maca /cM.rpa$.2/. B Toxe BpeMa He HadaDnaeTca H3MeH6HHa 
Baaroyfle p:*HBaiome2 cnocodHOCTH b ni rpynne h a to moscho odtacHHTB TeM, bto HenocpencTseHHO 
nocae ydoa b Murauax co,n;epaaiTca He3HaaHTeaBHoe KoannecTBO raHKoreaa / cM.Tada.3/ a TaKHM o<3— 
E>a30M npa xpaHeHHH BHCOKaa BeanaHHa pH ocTaeTca nocToaHHOii /Tada.2/.

KoannecTBo B a a ra  b nponyKTe odycaaBaHBaeT ero  ctoUkoctb npH xpaHeHHH, TaK KaK npn noBHine-

n - I rpynna 
Group I

□  -  II rpynna
Group ii

]- HI rpynna 
Group h i

hhh coaepsaHHn Baam HHTeHCHBHee npoTeicaioT npoueccn OKHcaeHHa, co3,n;a!)Tca daaronpnaTHHe ycao- 
BHa aaa pa3BHTHa MHKpoopraHH3MOB. B TpeTBefi rpynne coflepaaHHe Baara Bume, neM b flByx apyrax 
rpannax, b TeaeHHe Bcero nepnofla xpaHeHHa / r p a $ .3 / .

B npouecce xDaHeHHa He HafluaHO pasananS b H3MeHeHHH oKpacKH Maca nepBOii h TpeTBeft rpynn.

Changes in optical density Changes in the total water
during storage ( 542 nm) during storage

Q  -  I rpynna 
Group I

n -  II rpynna 
Group II -  IE rpynna 

Group III



B to se BpeMji cjieÄyeT OTMeTHTB, hto OKpacica Maca b TpeTBe® rpynne BHine, neM b neprofi 
/rpa$.2/.

TaKHM oöpa30M,K3yqeajae KaaecTBa cnpBH, npoa3bootmoro b ycjiOBMx TexHcuioraa npoMHUUieflBO- 
ro cojiepataHHfl, b npouecce ero xpafleHM CBĤ eTejiBCTByraT o tom, a to BejiavaHa pH HBMeTCH 
TopoM, onpê ejiammHM cpOKH a bo3Moxhocth ero xpaHeHHH, hto coBnâ aeT c accjieflOBaHHBMH pHfla 
sapyÖesHHX bbtopoB / I , 2 ,3 / .

KoHeBHHM ktotom H3yqeHHH Kâ ecTBa c b h h h h h  no opraHOJienTaqecKHM noKasaTeJiaM nocjie xpaH6" 
hvia h b h j i o c b  npoBeHeffine inerycTatgaa rpyjuiHKH, KopeSaa b  KonqeHo-3aneqeHOM Bane a OKOpoKa, np® 
roTOBjxeHHHX Ha 3KcnepHM6HTajiBHOM KOHcepBHO-KOJtöacHOM 3aBOfle BHMMUa /TadJi.4/.

Taöjnma 4

Ha3BaHae MHConpcwyKTOB HoMep Il0Ka3aTeJiH aaqecTBa, öajui
Product rpynnH -

Group R°
ilBeT
Colour

ApOMaT
.Aroma

KOHCHCTeH—
UHHConsistency

ÖKyc
Taste

COHHOCTB üömafl JuicinessoueHKa
Overall 8
ceptah£5-

rpyflHHKS
Belly

I
n
in

3,96
3,64
3,69

3,80
3,60
3,79

3,64
3,54
3,19

3,54
3,43
3,38

3,82
3,68
3,81

3,8? 3 66 
3,83

Kopeitea
Loin

1
n
in

3,80
3,88
3,00

3,64
3,68
3,85

3,88
3,84
4,04

3,06
3,53
3,79

3,28
3,19
4,0

3,66
3,97
4,79

OjSOpOKHam 1
n
ni

3,03
3,90
4,01

3,72
3,97
3,89

3,70
3.90
3.90

3,59
3,94
4,0

3,75
4,0
4,05

3,60 
4 03 
4 13

ÄerycTauHOHHan oneHKa KaqecTBa rpysaHKH cpaBHHBaeMHx rpyrai noKa3aüa, hto oöpa3UH nepBÔ  
h TpeTBeft rpynn HMe®T OÄHHaKOBue Öajuu no oöme® oueHKe npoayKTa, ho b rrepBOü rpynne oTMeH® 
jiyqman kohchcTeHUHH h BKyc. CjieiyeT otmsthtb, nro npa cpaBHeHaa OTBejiBHHX noKa3aTa7isft jt 
me® oueHKa KaqecTBa oöpa3UOB Kopefaa a oKopona Tpex rpynn ycTaHOMeHO, hto jiyqmyB ousHKy 
nojiyqajia oöpa3UH TpeTBeg rpymra. Bhcokh® öajui no KOHcacTeHnaa a HH3KH® no apoMaTy nojiyHBJi2 
oöpa3UH c bhcokhm 3HaqeHHeM BeaianaHH pH.

yCT8H0BJI8HO, HTO B 3aBHCHMOCTH OT HaqaABHO® BeJUiqHHH pH xapaKTep rjIHKOJIHTHqeCKHX npoH®0 
COB B MHffleqHO® TK3HH CBHHeft pa3jmqeH.
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