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Bune npoBeZGHH MCCUGZOBAHMA ZNA ONPEZEAGHUA HEKOTOPHX
H3MeHOHUME B MHUGYNMX O6IK&X, HGCTYNSDANX NOZ AcicTBHEM PHINMHO=
I'0 npenapara E-30. I'0BAZMHY & TeNATHHY, pyOReHEHWe HA MACOpyOKe,
OGpaGaruBazy U,5, 1 ¥ 2%—HMMN BOAHMMN pa&cTBOpaME E-30, Hccaexo-
Bany po3zecrrNe SHSUMHOTC OpenapaTs HA MHEGYHMO OGJKN NOC-
PeZcTBox onpezienenEs KONMYSCTBE CBOCOANME AMMHOKNCEOT N paghpa~
PuBaenoCEN KoaN&arcua, OnmcaEM RacTynuBaNe nox zeillcrescs E«30
¥3MEGHOHUA B SKCTPATMPYOMOCTN BOAHNODACTBOPHMMX, COXGPEC THOPMMMX
E RepacTBOPHIMHY sVWOVHMX dpakuuii.
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On a effectué des recherches pour 1l'établissement de
Certaines modifications ayant lieu dans les protéines muscu-
laires sous 1'influence du produit d'enzymes E-30, On traite
te la viande de bovins et de veau, moulues dans un cutter,
avec des solutions aqueuses de 1'E-30 aux concentrations de
'.5%, 1% et 2%, On examine 1'influence du produit d'enzymes
Sur les protéines musculaires par la détermination de la quan-
tité des acides aminés libres et de la solubilité du colla-
Zeéne. On décrit les modifications, obtenues sous 1l'influence
de 1'E-30, dans 1l'extractivité des fractions musculaires in-
Solubles et de celles-ci qui sont solubles dans 1'eau et dans

les solutions salines.

Studies were carried out to determine some changes
in muscle proteins, occurring under the action of the enzy-
Matic preparation E-30, Beef and veal, ground in a meat grind-

er, were treated with 0.5%, 1% and 2% water solutions of E-30.




The action of the enzymatic preparation on muscle proteins
was studied by determining the quantity of free amino acids
and collagen solubility on heating. The changes set in under
the action of E-30 in the extractability of water-soluble,

salt-soluble and insoluble muscle fractions are described.
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Es wurden Untersuchungen durchgeftihrt zur Feststel-
lung einieger Verénderungen in dem Muskeleiweiss, die unter
der Einwirkung des Enzymeprdparates E-30 eintreten. Gewolftes
Rind- und Kalbfleisch wurde mit 0.5, 1 und 2%-igen wlssrigen
Losungen von E-30 behandelt. Durch die Bestimmung der Menge
der freien Aminos#uren und der Kolagenl&slichkeit wurde die
Einwirkung des Enzympridparates auf das Muskeleiweiss unter-
sucht., Es werden die unter der Einwirkung des E-~30 eintreten-
den Verédnderungen im Extrahierungsvermgen der wasser- und
salzlbslichen, sowie auch der unléslichen Muskelfraktionen

beschrieben,

During the recent years in the literature appeared much
informations for intensifying the process of meat curing by
way of proteolitic enzymatic preparations. Many proteases have
been investigated from vegetable, animal and microbial originm.
Lately, in the Institute of Microbiology with the Bulgarian
Academy of Science, was produced a bacterial protease E-30, Its
characteristic peculiarities as pH optimum, temperature opti-
mum, gelatinase and elastasae activities are described in detail
by Nachev et al. (4, 5, 6). Karadjov et al. established that
E-30 is composed of four fractions, the first of which is ami-
lase, and the rest proteolytic enzymes,

The investigations of Velinov (1972) on the hystologi-
cal changes in the muscle tissue following the action of the
Il~30 enzyme, demonstrate that tha latter affects the endomisial
membranes of the sarcoleme, the myofibriles, the elastic fibres
and under specific conditions,also the perimisial connective

tissue (1, 3, 3),.
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Muscle innoculations by way of a multi-needle device of
veal and ox meat with water solutions of E-=30 significantly in-
Creases the tenderness of the meat (Nestorov et al., 1972).

The present investigations were made to elucidate the
action of bacterial protease E-30 on the quantity of hydrolized
Products, which do not precipitate by threechloracetic acid, on
the boiling of collagen and the extractibility of the water S0-
luble, salt soluble and not soluble protein fractions of the

meat. This will further elucidate the action of the preparation.

Material and Methodics

The investigations were made with bacterial protease
E-30, produced in the Institute for Microbiology with the Bul-
garian Academy of Science. Comminuted veal and ox meat was trea-
ted with 0,5%, 1% and 2% water solutions of the enzymatic pre-
paration (activity 100000 PUN) for four hours at 37°C and 4°C,
The enzymatic treatment was made, while to 100 gm comminuted
meat was added 10 ml from the enzymatic solutions, and to the
controls, correspondingly 10 ml of destilled water, The quanti-
ty of the hydrolyzed protein products which do not precipitate
by threechloracetic acid were established by spectrophotometry
at 280 nm. Solubility of colagen was established after the me -
thod of Solovyov (1966). The quantity of oxyprolin after the
method of Neuman and Logan (1950).

The action of E-30 on the extractibility of the diffe-
rent fractions of muscle proteins was investigated by treat-
ment of 5 g comminuted meat from M, long. dorsi with 1 ml water
solution from E-30 (containing 1500 p.p.m./ml) for two hours at
20°C. The extraction of the muscle proteins was made after the
modified by Kang & Rice method of Hagarty et al. (1963). Total
nitrogen from the separate muscle fractions was established
after the Kjeldal method. Controls were similarly treated, but

the enzymatic solution was changed with 1 ml destilled water,

Results and Discussion
The results from our investigations on the quantity of

the hydrolyzed protein products,which do not precipitate with
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threechloracetic acid, are given on fig. 1 and 2.

Data from fig. show, that even with low plus temperatures,
under the action of the enzyme, the quantity of the products from
the protein hydrolyses, which do not precipitate with thkreechlor-
acetic acid is augmented
with 41.5% in comparison
081 with the controls. The
MK’AfﬂN%DUjLHJ/MA action of the enzyme up-

on the comminuted meat
06- is significantly stron-
ger at 37°C (tig. 2),
while the quantity of

04, the hydrolized protein

products which do not

L
/ S
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precipitate with three-

2

/

chloracetic acid is aug-

mented with 108%.

g2,

The changes in

boiling the colagen,

V1994,

appearing under the ac-
Fig.1. Hydrolycs products soluble in tion of 1% solution of
TC1AA; conditions - 1% sol. E-30 at E-30 et 4°C anc 37°C

4°C for four hours are gi-

ven on fig. 3 and 4.
It could be seen, that under both temperature regimes the de-
gree of colagen boiling is higher in comparison with the con-
trols. Evident is a significantly higher activity of the en-
zyme at 57°C.

The results from the investigations of samples from
comminuted meat treated with 0,5%, 1%, and 2% water solutions
of E-30 at 37°C are reflected on fig. 5 and 6.

Data on fig. 5 and 6 show that with the increase of
the enzyme concentration, the hydrolic processes of muscle
and connective tissue proteins are accelerated withiut having
any linear dependance. From the investigated different concen-

trations of enzyme solutions, best suited for the production
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of paste sausages was

the 0,5% water solu-

M TYROSIN [are ¢ g sk
/ tion of E-=30,

\Sii? On fig. 7 are
CONTROL given the changes in
the extractibility of
e the water soluble,
salt soluble, apd in-
soluble fractions of
\g\\ muscle proteins in
<Q\ percent towards the
§§§ total nitrogen.
'Q\\ From data on fig.
\§§§ 7 it is evident that
b}\\ = the fraction of the
insoluble proteins de-
Fig. 2. HydrolYcs products soluble creases significantly
in TC1AA; conditions - 1% so0l.E-30 while the fractions
atisgoe of the water soluble

and salt soluble mus-
cle proteins increase. It is evident, that proteins from the
connective tissue, under the aétion of E-30 undergo changes

leading to their extractability.

Conclusions
Our investigations on some changes exibited in muscle
proteins, under the action of the bacterial protease E-30 per-

mit the following conclusions:

1. The quantity of the hydrolytic protein products
which do not precipitate with threechloracetic acid increase,

This process is better evidenced at 37°C than at 4°C.

2. Under the action of the bacterial protease E-=30 the

colagen boiling is increased.

3. The bacterial protease E-30 hydrolizes mainly the
insoluble fraction and comparatively to a lesser degree soluble

and salt soluble fractions of muscle proteins.
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Boilability of colagen:
conditions - 1% sol. E=30

at 4°C
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Hydrolyc products soluble
in TC1AA at 37°C
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Boilability of colagen
at 37°C
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