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microorganisms - fungi and bac
teria. The major advantage of 
this kind of enzymes is the po
ssibility to obtain preparati
ons with strictly definite pro
perties and activity. The chan
ges that occur when modifying 
meat with proteolytic enzymes 
can also be observed during its 
natural ageing. The difference 
lies in the fact that tne for
mer set in more rapidly and mo
re intensively.
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Siilp;?a-L industry has increa
se Leen paid to proteoly- 

dzyme preparations as an 
Shg means for acceiera-
S ^ oJde ageing process and 
dig Vldg meat quality. There 
itou xPeriments on partial 
^fo^ddysis of mechanically 
ĉid Poultry meat using 
Se Protease which increases 
S* Lubility of miofibril“ 
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The objective of the present 
study was to examine the effect 
of a proteolytic enzyme prepa
ration isolated from Bacillus 
mesentericus on skeletal and 
heart muscles.
METHODS AND MATERIALS
Animals from one flock of the 
"Black-motley" and "Merino- 
fieisch" breeds were used to 
receive beef and lamb, respec
tively, for the purposes of the 
study.
M.Longissimus dorsi was excised 
bilaterally from the warm car
casses (up to 2 hrs after pro
duction), and from the cooled 
carcasses (48 hrs after produ
ction). The right-side speci
mens were tested, and the left 
side ones were used as controls 
0.3 g enzyme solution corres
ponding to 137 PU per 1 kg of 
meat was injected together with 
2% NaCl solution.
The enzyme preparation used was 
"Mezanterin 11-11" from Bacil
lus mesentericus having the 
following characteristics:
- Dry subtance, % 85
- Ash content, % 

against d.s. 28,12
- Total nitrogen, %

against d.s. 5,32
- Total protein, %

against d.s. 33,25
- Proteolytic activity,

PU/g enzyme preparation 210
- Optimum temperature

range 55-60°C
- Optimum pH 6,5
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Both, test and control samples 
were packed in PVC hags and 
stored at +2 - +4°C.
In order to establish protein 
solubility changes against He
lander’ s chart (6), about 5 g 
of the product were homogenized 
in a porcelain mortar with 
quartz sand. This method, ac
cording to Lindenberg (7), gi
ves the best results in extra
cting muscle proteins.
The total water-soluble nitro
gen, containing the sarcoplas
mic fraction and nonprotein 
nitrogen, was extracted by po
tassium phosphate buffer with 
pH=7,3 and ionic strength=0,03. 
The. homogenized sample was de
luged with 50 ml of the above- 
mentioned buffer, and extracted 
for 2 hours. Then the sample 
was centrifigated for 15 min at 
5000 rpm. The resultant centri
fugate was filtered. Two more 
extractions were performed un
der the same conditions. The 
total filtrate volume was mea
sured. a  portion of 4 0  ml was 
taken out and the total nitro
gen of the water-soluble prote
ins was determined by Kjeldahlfs 
method, in 50 ml of the same 
extract proteins were precipi
tated with 10 ml of 60^ trichlo 
roacatic acid for 15 min; after 
filtering, the precipitate was 
washed with 20 ml of 10% tri
chloroacetic acid. The volume 
of the resultant filtrate was 
measured and the amount of non- 
protein nitrogen was determined 
in a 40 ml portion by Kjeldahl’s 
method.
To extract the miofibrillar pro
teins, the remaining sample, 
after separation of the water- 
soluble, protein, was deluged 
with 50 ml of 1,1 M KJ dissolv
ed in 0,1 M potassium phosphate 
buffer with pH=7,6. Triple ex
traction was performed, each 
lasting 2 hrs. Following each 
extraction, centrifugarion was 
performed for 15 min at 5000 
rpm. The insoluble residue, af
ter extracting the water-solub

le and salt-soluble nitrogen» f 
was washed with distilled 
and the total amount was tr®*1 
ferred into a Kjeldahl flas* 
determine the quantity of the 
insoluble in KJ proteins by 
Kjeldahl's method.
The nitrogen in the sarcopl^ 
mic proteins was calculated J 
substracting the nonprotein 
from the total protein extra 
ed by 0,03 M potassium phospa 
te buffer. The miofibrill33- .ig,c' 
tein was determined by subst* 
tion of the total protein e*" 
tract ed by 0,03 M potassium 0, 
phosphate buffer plus the 111 
luble protein in KJ from the 
total nitrogen of the sample'
,411 analyses on protein £raCcy* 
tioning and extraction were  ̂
rrigd out in a cool chamber ,,
2-4 G because of the sarcop-1̂  
mic fraction’s tendency tov/a 
denaturation.
The changes in the electropd ̂  
tic properties of proteins w 
determined in the following ^  
10 g of the average sample Ao' homogenized in a high-speed 
mogenizer with pending knive 0- 
One gram of the resultant bjjj 
genate.: was suspended in 
lysing buffer with the f°l^Si8’ 
composition: 66 mM Tris,
2% SDS, 28 M $ -mercaptoetfrad 
1% glycerol, o,05 brompheno ^  
blue. After dissolving, the 
pie was boiled for 5 min 111 
ter bath. Portions of the xecof 
tant lysate were mixed with ^  
responding amounts of 1 
ffer and were loaded on 1 ̂ ¿ 3.0' 
polyacrylamide gel prepared , 
cording to Laemli (8). The ^  
tein content of the tested ^  
pies had been previously de 
mined by Kjeldahl’s method* , 
electrophoresis was 
at a constant voltage of 4? 
for 12 hrs on 16/16 cm Se^s^ e 
movement of the bromphenoi 
across the gel served as 3X1dicator. The electrophores* #
was precluded when the dy® 
ched the bottom of the g®1*
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pto+SoAbility of raiofibrillar 

in enzyme treated and 
¿ i d e a t e d  meat are shown ongure s 1 and 2.
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o-pr ^e m * Wi t h  further sto- 

^ t i i i  h o n - treated meat, mio-
to rise slowly.
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(¡[ty ^^riliar protein solubi- 
^,8^reaciy 48 hrs post mortem 

u Coni-9^ tJle initial value), t'^thQ^'^O-es to increase with 
ttief+storage of enzyme trea- 

o^teni^* 72 and 96 hrs post 
aĥ ebzv^lofibr:i-llar solubility i ^ me treated meat is 112,6 

»2% of the initial value

Pig.2 Changes of miofibrillar 
protein solubility (mg N/g dry 
substance. 10_:)) in enzyme tre
ated meat.

respectively.
i'h® proteolytic enzyme prepara
tion used by us caused conside
rable changes in muscle struc
ture resulting in an increased 
amount of extracted miofibril
lar proteins as compared to con
trol samples. The increased so
lubility of the miofibrillar 
proteins in enzyme treated meat 
is also related to the increa
sed meat tenderness as compared 
to non-trated meat.
The results about the tenderi
zing effect of the bacterial 
enzyme preparation "Mezenterin 
11-11” on skeletal muscles sug
gested the idea to study its 
effect on tissues of lower tech
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nological importance. Such tis
sues, for example, are the car
diac muscle, muscles of the sub- 
brachial and subfemoral areas, 
etc. The expedience of the pre
sent study lies in the necessi
ty to fully and rationally uti
lize meat raw materials.
The effect of the enzyme prepa
ration on bovine heart muscles 
was determined by grinding bo
vine hearts in a meat grinder 
with plate opening size 4 mm.

0,02 g of 0,02% enzyme p 
ration solution were added 
1 kg of the sample, corresp0' 
ding to 42 PU/kg of sample' $ 
The preparation was allowed 
act on the sample for 30 
60 min, respectively, at 3° . 
The results about the chah& 
of the electrophoretic pt0?^ 
ties of proteins are shown 
Pig. 3.

1 2  .5 4  5

Pig.3 SDS-polyacrylamide gel 
electrophoretic profile of bo
vine heart muscle proteins:
1-initial sample;2-enzyme trea

if i’
ted-30 min; 3-non-treated
4-enzyme treated-60 min»' 
treated-60 min.
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$he
t}la+:res u its  o b ta in e d  in d ic a te  
°Cc c o n s id e ra b le  changes have 
pioi:r r e d in  tn e  e le c t r o p h o re t ic  
Pie ° i  enzyme t r e a te d  sam-
ciea* ^ ere  i s  an obvious d e - 
t t 0 Se ° i  h ig h  m o le c u la r  f r a c -
1•°n.s
ecui;and presence o f . lo w  mo-

ones w h ic h ,a p p a re n t ly , 
aegraded prod ucts  o f  myo-

c0n
P a J ^ lu e n tly , th e  enzyme p re -  Aatio-- ’ ’Q̂-f - w

i e ^ s 318 i °  a c c e le ra te  
Pinl0J-y t ic  processes o f  mus

n used by us is  an e f -

proc muscleQ »U ^
t l e ®ias r e la t e d  to  changes in  

si r u c t u r a l ,  m ech an ica l and 
I t  g h h i l i c  p r o p e r t ie s  o f  m eat, 
ite th^  concluded tn a t  th is  

ib ca tm en t can c o n s i-  
t ^ ^ i y  c o n tr ib u te  f o r  th e  i n -  
Pb0c1I'1c a t io n  o f  te c h n o lo g ic a l  
qu^®Sses and im provem ent the  

^ iy  o f  low fu n c t io n a l  m eat.
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