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H{ OF A BACTERIAL EBNZYME microorganisms - fungi and bac=-
EEapamTON ON 1a® SOTIRT TNV teria. The major advantage of
LLECTROPHORETIC PROPERTI- ssibility to obtain preparati-
B o . ons with strictly definite pro-
MUSCLE FROTE ; it .
! USCLE FROTEINS perties and activity. The chan-
B oy ToRco! S e ges that occur when modifying
&YU‘P_VA LS e i SN meat with proteolytic enzymes
WSTOV can also be observed during its
Hil1 ] natural ageing. The difference
flg ®r Institute of Food and lies in the fact tnhat the for-
Quzouy Industries, FPlovdiv, mer set in more rapidly and mo-
8arig re intensively.

IW%{ k The objective of the present
%; ODUCTION study was to examine the effect
€ of : of a proteolytic enzyme prepa-

tech the most important ration isolated from Bacillus

Neg Nological processes in

Wh g Production by means of
lve d Law mgat products rece-
pertieSl;abLe consumner pro-
lng (es 1s the process of age-
r

mesentericus on skeletal and
heart muscles.

METHODS AND MATERIALS

Drg \1,3). The necessity of Animals from one flock of the
of deing consumers with meat ”Black—motley" and "Merino-
+.18h organoleptic quality fleisch" breeds were used to
w@nqerness first of all) on receive beef and lamb, respec-
Meg and, and the pursuit by tively, for the purposes of the
bogy, Processors to reduce 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
SOt certain difficultias ggzdfngnigmf5$°%%t;g§ T ke uz
ﬁlth Sadvantages (2,4). meat was injected together with
) € Past years attention 2% NaCl solution.,
Mngfat industry has increa-
X been paid to proteoly-
effecizyme preparations as an
Yy, c+Ve means for accelera-
erovhe ageing process and
e o ing meat quality. There
Irgy xPeriments on partial

lng Quration of natural age-
ey, and the considerable
fmvegy costs, on the otuer,
fop . Stimulated the search
2, 0Te efficient tenderi-
Ny technologies. There are
fop TOUS varieties of methods
Ngop “MPTOVing meat tenderness
hwganlcally that, however,

The enzyme preparation used was
"Mezanterin- 11-11" from Bacil-
lus mesentericus having the
following characteristics:

- Dry subtance, % 85

- Ash content, %

: i R inst dsSe 23y 2
Uepg, 0L¥Sis of mechanically 3 %giigsnitrogen, %
?&d bPoultry meat using against d.s. 5,32
ﬁ@ Sgﬁotease which increases - Total protein, % ’
@ Ubility of miofibril=- against d.s. 3%, 25

ConyrOteins as compared to

o e s : - Proteolytic activity,
?bm ébmlOflbr1¢lar protelns PU/g eniyme preparation 210
plap),oOned meat (5). Parti- - Optimum temperature
1f8pecy good results, in this range 55-60°C
Sin Y, are observed when

: - Opti H 6
Snzymes produced by ol 2
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Both test and control samples
were packed in Pvg bags 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 (73, 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
pPH=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 40 ml was
taken out and the total nitro-
gen of the water-soluble prote-
ins was determined by Kjeldahl's
method. In 50 ml of the same
extract proteins were precipi-
tated with 10 ml of 60% trichlo
roacetic 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-
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le and salt-soluble nitrogen%r
was washed with distilled W& '
and the total amount was t¥#
ferred into a Kjeldahl flask
determine the quantity of *
insoluble in KJ proteins bY
Kjeldahl's method.

The nitrogen in the sarcopla%
mic proteins was calculate
substracting the nonproteil ot
from the total protein extré .
ed by 0,03 M potassium phoSP .y
te buffer. The miofibrillaf By
tein was determined by subS
tion of the total protein €*
tracted by 0,03 M potassiut 50
phosphate buffer plus the i? |
luble protein in XJ from th® |
total nitrogen of the samplé’ |

All analyses on protein ffaﬂﬂf
tioning and extraction Wereat
rried out in a cool caamoerlﬁ'
2-4"C because of the sar00prﬁ
mic fraction's tendency toV
denaturation.

i
The changes in the electroph;@
tic properties of proteins " g
determined in the followiné  u
10 g of the average sample o
homogenized in a high-spe€ g5
mogenizer with pending Kﬂlvmw’
One gram of the resultan?t hml ;
genate was suspended in 1oowﬂ’
Iysing buffer with the foll% B
composition: 66 mM Tris, P71,
2% SDS, 28 M’B-mercaptoethaf
1% glycerol, 0,05 brompheR9~ g
blue. After dissolving, ™€ .z
ple was boiled for 5 min % ol
ter bath. Portions of the I o
tant lysate were mixed wit® “w
responding amounts of lysnl%
ffer and were loaded on 12’3V
polyacrylamide gel prepa?elﬂw
cording to Laemli (8). Th€ f”
tein content of the tested 16r”
ples had been previously 9€ e
mined by Kjeldahl's methoO 2ed g
electrophoresis was Iﬁrforgjoe
at a constant voltage of 42
for 12 hrs on 16/16 cm gel”wﬁe
movement of the brompheno- “jp’
across the gel served as a?s
dicator. The electrophoT€s” gs
was precluded when the dy®
ched the bottom of the g€l
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EOULTS AND DISCUSSION
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Ué €Xperimental results about

protSQluoility of miofibrillar
€ins in enzyme treated and

Non.
MF treated meat are shown on
SUres 1 and 2.
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ME%;_Qhanges of miofibrillar
Substln Solubi;%ty (mg N/g dry
legq ‘Mce ., 1077) in non-trea-
. Neat,

%05
MR ;
%Tot.obVlOus that miofibrillar
iig?@atsolubility in non-trea-

- 18 reduced to 87,4% of

g“tlgétlal value at 48 hrs

§j8e g rem. With further sto-

%brill Non-treated meat, mio-
Aty oF Protein solubility

§ O rise slowly.

Co
gﬁren?raSt to non-treated meat
l‘miofs Considerable increase
Giy allbrlilar protein solubi-
%97,8%ready 48 hrs post mortem
ﬁﬂ Copyst the initial value),
rther lhues to increase with

Iy
mgdH@atSthage of enzyme trea-
optten : AT 72 and 96 hrs post

v%mé?Zy lbrillar solubility

medtreated meat is 112,6
1</ of the initial value

915

mgAO?.aﬁ

30 ;
2 48 72 96

—_— . h

Fig.2 Changes of miofibrillar
protein solub%lity (mg N/g dry
substance.10” °) in enzyme tre-
ated meat.

respectively.

“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




nological importance. Such tis- 0,02 g of 0,02% enzyme prep

sues, for example, are the car- ratlon solutlon were added 0
diac muscle, muscles of the sub- 1 kg of the sample, corresP
brachial and subfemoral areas, ding to 42 PU/kg of sampl€: y
etc. The expedience of the pre- The preparation was ailowed
sent study lies in the necessi- act on the sample for 30 w%
ty to fully and rationally uti- 60 min, respectively, at ﬂks
lize meat raw materials. The results about the chaIlg

of the electrophoretic prOM

Ine effect of the enzyme prepa- ties of proteins are showd

ration on bovine heart muscles

was determined by grinding bo- Figs 3
vine hearts in a meat grinder
with plate opening size 4 mm.
1 2 3 kS 5 o
Fig.3 SDS-polyacrylamide gel ted=30 min; 3-non- treated”s 50ﬂ
electrophoretic profile of bo- 4-enzyme treated 60 minj;
vine heart muscle proteins: treated-60 min.

1-initial sample;2-enzyme trea-
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|
“ﬁgtresulﬁs obtained indicate
Ogq rCOHS%deraDie changes have
mnfi?ed in tne electrophoretic
Mg lg}of enzyme treated sam-
Q@aé ‘here is an obvious de-
hﬂnse Of high molecular frac-
toy) and presence of.low mo-
Qpe 2T Ones which,apparently,
ﬁn‘qegraded products of myo=-
Co
Mfziquently, the enzyme pre-
:%Ctilon used by us is an ef=-
ydroxe means to accelerate
o Ytic processes of muscle
the SINS related to changes in
Structural, mechanical and
OPhilic properties of meat.
@Nm§§ be concluded tnat this
(%rabﬁ of treatment can consi-
tﬂmi Y contribute for the in-
brg eflcation of technological
%aliiSeS and improvement the
¥ of low functional meat.
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