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ÛjjlLt he Influence of a Bacterial Proteolytic Enzyme Preparation 
-¿tnuctural and Mechanical Properties of Mutton
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' ^ I H u o n
°r9anoiUCÎura* and mechanical properties of meat have a considerable effect upon its 
^ f y ^ t i c a l  and technological qualities. It is assumed that a number of factors 
^hani r i he ü h r i l l a r  structure of the muscular tissue, such as natural maturation, 
°f its handling, enzyme treatment, irradiation, etc., resulted in the improval 

inuctural and mechanical properties. One of the methods being more largely 
ote i industry to increase the tenderness of meat proved to be the applicationQf

; pro t Pn 1 - - - ■" 1 i kmui - i no„w  u ,  I im m  pi uycu UJ u c  m e  apipi j. m a  n u l l
aical anH ytlc enzymes of vegetable and microbial origin (1, 2, 3, 4). The technolo- 

utiieconomical advantages of the microbial enzymes contributed to their increa- 
k .lzation in the meat industry (5, 6, 7). As a result of this, we made it our¡oJ. -  - -  _____________, ...... „ ......... .

I ^ t n e ^ i ^ i ^ t g a t e  the effect of the bacterial proteolytic enzyme preparation Mesen- 
anri ~ obtained from Bacillus mesentericus - strain 11-11(3 12)on the structu-

P r h n « :  . . 1  I .  r II ’

«SCial
mechanical properties of mutton 

m d M e t h o d sk6 P s
S SeP's o studt-es were carried out on the sacral part of m. longissimus taken from 
'N stor arcasses fn warni condition (2 hours after slaughtering) and after chilling
>  a n i S e at +4°C ^43 hours after slaughtering). The muscle from the right side of 
d! ^ • sod Carcass used as the test sample was injected with 0.35% enzyme solution 
J  the °hloride solution at a ratio of 10% to the sample weight. The left part; 
v y> in th 6 being used as controls were injected with 2% sodium chloride solution 
Jre nackeri •S3me ProP°rtion t° the sample weight. The test samples and the controlsTh PackpH • p r o p o r n o n  t o  ine sample weignt. I he test samples and the 
i)I indiCp in P°fyethylene bags and stored at a temperature of +2° to +4°C.
Up tic fiS such as tenderness of muscular tissue after Grau (9),and structural and 
L epa,"atinnmiless 111 were used to determine the effect of the bacterial enzyme 
i;™P1bs +.n, Mesenterine 11-11 on the structural and mechanical properties of meat.titles to h nTerine m - ii on the structural and mechanical properties 
Up! tiQurs “e tested were taken from meat injected in warm condition on 2, 48,
1 2 1^4 | P o s t m o r t e m , as w e l l  as f r o m  m e a t  i n j e c t e d  in c h i l l e d  c o n d i t i o n  on 72,
, l%h4. "Ours TU„ ____ ___• J . . . , .......... ~ .....’

48, 72 and

e '6r)ts werp' LCil1- lllc if ipip were uarntju uui iri tr ip u c a i e  w n n e  b-bu measu-
°f mea e mac*e on various indices and the average values of the corresponding num- 

corements were stated in the diagrams enclosed.

cuss ion
ltionr\i lrnen
j Pf'opepbbt

te^.Peterm!6“ Ul "IULLU(I ueclit;u «J-uier iri warm or c n i n e a  c o n a m o n .  i-or instance, 
the in the t J 9 4he tenderness after Grau it was established that the values repor- 
W endepnp 151 samples for this index showed an apparent trend to increase since V as comnSS enzyme-treated meat has already raised on 48 hours postmortem t( 
in p ^ sculap i ed *° the initial value. The process of improving the tenderness of 
9htee!ati0n ,tlfoue eontinued and on 144 h postmortem reached to an increase of 155% 

rin9 a Dr>° initial value. Meanwhile, within the initial 48 hours after slau- 
P ocess of worsening of the tenderness was observed in the untreated samp-

95L ‘ 7 _________  _____________  *  w *  V . .  I— KSV

°ars postmortem. The trials were carried out in triplicate while 9- 30’measu-

u J, e)fpFTy--^ i scussion
c31°11 ^esen+tal results and their analysis showed that the bacterial enzyme prepa- 
yPohPr'°Pertiterine 11-11 had a considerable effect upon the structural and mechani- 
teci .detepmies of mutton treated either in warm or chilled condition. For instance, 
the in the t l g 4he tenderness after Grau it was established that the values repor 
W ^ d e r n p  * samples for this index showed an apparent trend to increase since V as con|DSS enzyme-treated meat has already raised on 48 hours postmortem to
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les which corresponded to the occurrence of the rigor mortis process, then a *!j|i 
process of increasing the tenderness was initiated and reached just about on 14 
postmortem the initial value. j t
The results obtained from the determination of the structural firmness of the/1^  
lar tissue indicated that the structural firmness was considerably increased ^ufi 
controls on 48 h after yielding of meat and then a process of decrease in the 
for this index occurred but these values, however, remained higher than the ^  J‘ 
ones on 144 h postmortem as well. A continuous, although comparatively slightljj' 
nounced trend to decrease in the structural firmness of the muscular tissue 
served in the enzyme-treated samples. ^
The values for the index of plastic firmness revealed the same important 
between the test samples and the controls. The plastic firmness continuously p 
sed in the test samples while a drastic increase occurred in the controls $ 
postmortem followed by a process of lowering in the plastic firmness; however 
144 hs after yielding of meat the untreated samples maintained considerably/1̂ ,  
values for this index as compared to these of the enzyme-treated muscular ^  j $ 
Upon comparing the action of the enzyme preparation applied to warm and chi^? ppo' 
it was established that the changes occurring in the structural and mechanic^ y  
perties of the meat material treated in chilled condition were identical ^  c ; if' 
ter to these reported for the samples treated in warm condition. In the case 0 ^  
plication of the enzyme preparation to warm meat, however a considerably ®01" ..ye1.J!  ̂ ___• I I I 1 ■ • _lerated process of improving its structural and mechanical properties was um-- 
In conclusion it should be suggested that an intensive increase in the tender' #  
and decrease in the structural and plastic firmness of the muscular tissue ^  ^  
leted using the bacterial proteolytic enzyme preparation Mesenterine 11-11* In t0< 
practical standpoint, it appears more expedient to apply the enzyme prepay . ppo'/
warm meat thus creating conditions for accelerated running of the processes 
the structural and mechanical properties and opportunities for savings in c° 
and energy consumption.
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