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A N N O T A T I O N
A N N O T A T O N

I)ae Studium der Niveauänderung der freien Aktivität der 
irR ü s c h e n  Fermenten bei der Fleischaufbewahrung ist vom 
tle¡lttlBoh«n Interesse für die Bewertung der Vorgänge der fer- 
Z-2 iven autolytisohen Verwandlungen der Hauptkomponenten wie

der Eiweieeestoffen.Kohlenhydraten.Lipiden u.a.
tnt Díb Lysosomen Wurden mit Hilfe der differentialen sen­
ke Usun8-,ian Studierte auch die Dynamik der Änderung der al- 
the”161aen’freien 11114 mit zu0®™1611 bäwgenden Aktivität den ca- 
e0̂ Ödnen A imd C, oC-glucosidase, cC-lipasefphospholipase C, 

aSenaae beim Autolyse (2°C).
fj,e. Untersuchungen haben gezeigt das der Niveau der 
kei)611 Un'i rait DieoBomen zusammenhängenden Aktivität der haupt- 

Hydrolaeen nicht gleich ist.Es wurde verschiedene 
"tat dieser Fermenten geklart.

L'etude du changement des niveaux de l'activité libre 
des ferments lysosomales durant le stockage de la viande pré­
sente un intérêt pratique pour apprécier le caractère des 
transformations fermentaires autolyÿiques des composant prin- 
cipaux:des protéines,des hydrates de carbone,des lipides et 
des autres.

On dégagesit les lysosomes par le centrifugage différen­
tielle. On a étudié a 1'autolyse (2°C) la dynamique du change­
ment de l'activité générale libre et liée avee des lysosomes 
des cathepsines A et C; o^-glucosidase; o<-lipase; phospholipa­
se C; collagénase.

Les e'tudes out montré que le niveau de l'activité des 
hydrolases principaux libre et liée avee des lysosomes h'est 
pas égal.Une stabilité différente de ces ferments a été révé­
lée.
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THE STUDY OF LYSOSOMAL ENZYMES STABILITY
during t he autolysis pro ce s s of b ee f

^3yüErME CTAEHJIBHOCTW M30C0MAJIBHUX ÎBPMEHTOB B IIPOUECCE 
ABT0JM3A rOBOTBETO MHCA

n.E.IlBBJIOBCKHft ,E .H .CHMÖnpeBa

P .E .P a v lo v s k y ,E . I . S im bireva A H H O T A U H H

A B S T R A C T
B3yNeHJie H3MeHeHHH ypoBHea CBOÖOÄHO» aKTHBHOCTH J!H30C0MajIB- 

HHX $epMeHTOB npH xpaHeran MHca npejcTaBjmeT npaKTHHecKHi! hhtb-

^  durj 8tudy Of th e  changing l e v e l s  o f  enzymes f r e e  a c t i v i -  

^ s t ^  ^  ^eat s to ra g e  i s  o f  p a r t ic u la r  concern f o r  those in -  

d is c o v e r in g  the ch a ra c te r  o f  e n zy m a t ic ,a u to ly t ic  
^he main meat components as p ro te in s ,c a rb o n h yd r i-

i  2 - and
v *  c0hveiBOIneS Were removed by d i i f « « n t i a l  c e n t r i fu g a t io n .

dynamic o f  a comm on,free and lysosom al bound ac- 

°^ipa6e CathePBins A and C, oC - g lu c o s id a s e , oC - l ip a s e  ,phos- 

^ ’ c °D lagenase was observed  during the a u to ly s is  p ro-

pec jura cyiaeroiH o xaparaepe ÿepMeHTaTHBHHx.aBTOjiHTHHecKHx npe- 

Bpameroitt ochobhhx KOMnoHeHTOB: CejiKOB .yrjieBOROB,jihuhrob h sp y - 

rnx.
Ah30comh BHiexHJ!» RHc^iepeHUHajitHHM neHTpH$yrHpoBaHHeM.Il3y- 

qajiH RHHaMHKy H3MeHeraa oöueit, cboöoshoS k cBH3aHHoß c jih30C0- 

MaMB aKTHBHOCTH KSTenCHHOB A H C, OC -I\JIEK03HHa3H, OC-JIHna3H, 

$oc$0Jmna3H "C",KOJUiareHa3H npH aBTOJiH3e /2°C/.
HccxenoBaHHH noKa3ajm.iTO yposeHt CBofioiHofi h cBHsaHHOli c 

HH30C0MaMH aKTHBHOCTH OCHOBHHX JIH30C0MajIBHHX rHRpOAa3 HeORHHB- 

KOB.BHHBJieHa pa3HHHHafl CTaÖHJIBHOCTb 3THX ÇepMeHTOB.
The cl

14  b°Un e r v a t l ° 11 showed th a t th e  l e v e l  o f  a f r e e  and ly a o -  
4 a° T i v i t y  o f  the main lysosom a l h yd ro la ses  was not 

k t j .6e ' I t  Was d is c o v e re d  th a t those  enzymes had va r io u s  e ta -
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THE STUDY OP LYSOSOMAL ENZYMES STABILITY 
DURING THE AUTOLYSIS PROCESS OP BEEP

P . E .P a v lo vs k y ,E . I . S im bireva

Enzymatic conversion of proteins,carbonhydrates,lipides, 
phospholipids,which are the results of the autolysis process, 
is of great importance for such meat properties as delicasy, 
flavour and taste.In connection with the above mentioned the 
studing of the releasing of enzymes from the lysosomBS,enzyme 
activity changing and stability of lysosomal enzymes is of 
great interest.This paper deals with the studing of cathepsins 
A,C,collagenase, d . -glucosidase, cC-lipase and phospholipase C 
stability during the autolysis process.

The longissiraus dorsi muscle of bovine was the subject 
of the research.The muscle was isolated just after the slaugh­
ter from the old animals (3-4 years) Grade one.That muscle was 
stored at 2°C.

Lysosomes were isolated from muscle tissue homogenate by 
differential centrifugation at 0-2°C /1/.

Both a common and a lysosomal bound activity were deter­
mined in the muscle tissue homogenate and in an isolated lyso­
somal fraction,in which lysosomal membranes were destoyed by 
detergent - triton X-100.Enzymatic free activity was establi­
shed in the supernatant layer,which had been received after 
the precipitation of the lysosomes.

Enzymatic activities were established on the specific

substrats.The cathepsin A activity was determined by ^  

ce /2/;cathepsin C - by Caldwell and Groijean /3/> ^  
dase - by Beck and Tappel /4/; aC -lipase - by ShliSin '' ’ Ü0C'  

pholipase C - by Lehmann /6/.The collagenase activity ^  

ie and intermuscle connective tissue was determined by 
and Zaharia /7/;the level of protein - by Lowry. ^ vjr

The changes of a common,free and bound enzymatic aC 
ty are shown on fig. 1-3. _i i r  l

___j 4.i__ -i__ j r.ath
of ®U*°"

„ ,hepei’1'Our observatios showed that the releasing of ca™ ..if'
1J*from lysosomes is of an unusual nature.After 3 hours ^ g 

sis 11% of cathepsin is released from lysosomes (fig*2*
However,in the following twenty four hours the degree of
releasing enzyme from lysosomes was not large.We can rece-. 9°a maximum activity (44%) of enzyme on the fourth daŷ  
urs) only.After that the cathepsin A in a free form i6
vated.

The degradation of cathepsin A bound activity rUl1̂  ^  

dually during all the period of autplysis (fig.3»sl°Pe 
the 12-th day we can receive the largest inactivation 0

enzyme.
relativêAs it was observed,the cathepsin A has a reia^-- ~ 

stability.Its common activity does not change during * e 
four days (fig.1,slope 1).A further autolysis process °aU g  

a visible cathepsin degradation.After 12 days of meat 6 

the enzyme still has a certain common activity. ^
The cathepsin C is notable for its higher degree g 

leasing from lysosomes.In the first hours of muscle
cortf»011free cathepsin activity,which is 20% of that of the 

tivity is determined (fig.2,slope 2 ) and after four day6 1
an autolysis this value is 
zymatic activity begins.

The cathepsin C is a 
mon activity does not chan;

95%.Then the degradation oi fre® '

• gt c°̂
h i g h  stabile e n z y m e .Its f i r

after two oays of muscle 6 ë

On the 3-d - 4-d days it changes slowly ana only after ^  

the degradation of its activity begins.But on the 10"* 
the cathepsin C still has a certain degree of a high aC

3
4

Time (homs)

Fig.1
The change of a common activity: 
cathepsin A—1 ; cathepsin C—2; collagenase—3; 
od -glucosidase-4; cd-lipase-5; phospholipase C-6  
during beef muscle autolysis (2°C).

Time (fi ou is )
Fig.2
The change of a free activity:
cathepsin A-1; cathepsin C-2; collagenase-3* ^  

od -glucosidase-4; -lipase-5; phospholiPa8C 
during beef muscle autolysis (2°C).
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Pig. 3
The change of a bound activity:
cathepsin A-1; cathepsin C-2; collagenase-3;
<=*- -glucoeidase-4; -lipase-5 i phospholipase C-6  

during beef muscle autolysis (2°C).

The results of the expirements showed that there was no 
collagenase activity in muscle tissue.But the lysosomal frac­
tion of the intermuscle connective tissue has a higher collage­
nase activity.

In the very first hours of autolysis a large amount of 
enzyme is isolated from lysosomes.A free collagenase activity 
is 40% of that of the common activity after 3 hours of an auto­
lysis (fig.2,slope 3).We receive a maximum activity of hydro­
lase after 72 hours of muscle storage.

The way,the collagenase common (fig.1,slope 3) and lyso­
somal bound activities (fig.3,elope 3) change is identical.Col­
lagenase is a relatively stabile enzyme.After two days of auto­
lysis for the first time we can observe enzyme inactivation,the 
following degradation of the common and bound activity runs 
slowly and a common inactivation is reached on the 10-th day of 
meat storage.

The observation showed that the lysosomal activity of 
oC -glucosidase is 10% of that of the common activity (fig.3» 
slope 4),but the extralysosomal activity is 90% of that of the 
common activity (fig.2,slope 4). A low level of oC-glucosidase 
in lysosomes can probably be explained by the presence of nume­
rous glucosidases in the cytoplasme and other subcellular frac­
tions.

An activity of oC-glucosidase bound with lysosomes chan­
ges slowly during the first 4-5 days of autolysis and on the 
9-10-th day a full enzyme releasing is observed.

The activity of the extralysosomal oC-glucosidase does 
not change during the first four hours,but later on it slowly 
degradates.After 120-h of autolysis the activity of this gluco- 
sidase consist of 60% of the original activity.After this the 
degradation of the extralysosomal oC-glucosidase becomes more 
intensive and in 12 days of autplysis it falls to its lowest 
level.

The slow degradation of the common (fig.1,slope 4) acti­
vity and the free od-glucosidase activity can be explained by 
the high stability of the extralysosomal oC-glucosiaases.

7 8

30% 6 re8u^ e showed that the lysosomal oC -lipase activity 
^at the common activity (fig.3»slope 5) but in su- 

'“» W  ite activity is about 70% (fig.2,slope 5).The low
‘t*‘Cutdiet:^ “lipase in lysosomes seems to be connected with 

'^hution of the enzyme in other subcellular fractions.
■nty of""SI °C-iipaBe is a labile enzyme.The bound lysosomal°^-lipase had a minimum in 5 days of autolysis.

StabUi ttralysoa'>'"a1 «¿-lipase is characterized by its high
’after 12 days of muscle storage the free activity oflPaei

ïh<e le 20% o f  tliat of the common activity.
b* it/”0Bph°lipase C differs from other lysosomal hydrolasesO  hish
‘he- autoi-

degree of releasing from lysosomes.After the first
of ,, its free activity (fig.2,slope 6 ) is 30% ofthe

,1Nh
b«in.

common activity.The maximum activity of the free
e<i ^  e received in 72 hours of autolysis .This is con-

changes connected with yhe lysosomal activity of

ih°apho ° (fie,3,slope 6>tjtf6t a ^ ^ ^ f p a s e  0 is a relatively labile enzyme. During the 
6 hot Urs of autplysis its common activity practically 
. °hanse (fig. 1 slope 5) only.Further autolysis causes
^vatt̂ adatio

is

Of

ion of the common activity.Complete enzyme in- 
received after 10 days of muscle tissue storage.

SUMMARY
development of the autolysis process causes the ap-
zyme releasing from lysosomes and the increase of

enzymes.Later one a degradation of all ty-dctivl+.
V, S’Biff(. 8 18 viBible-rent levels of enzyme stability were established 

Process of autolysis of beef musclas (2°C).
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