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8¢ef curing under electrical and mechanical effects
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As Prospective procedures of raw meat curing can be considered mechanical treatment (MT)
N installations having different designs and impulse electric treatment of pre-rigor
Tine-injected muscle or electromassaging (EM). These effects contribute to a faster re-

Uistribution of curing ingredients, to local changes in meat microstructure which result

favourable processes improving finished product quality. i ) )

The influence of curing conditions upon the course of enzymic processes ln.meap is an in-
s“fficiently studied aspect of modern curing technique. The available publications /1,2/.
efer to a layer-by-layer distribution of NaCl in muscles, structuro-mechanical and physi-
Co~chemical features, microstructural changes, on the basis of which researchers assume
aster enzymic processes in meat under various treatments of raw meat dur curing which

& due to meat enzymes release (cathepsins). According to Dutson et al. /3/, electrosti-

Dulation (ES) of ovine carcasses accelerates lysosomal enzymes release. At the same time

Nacy injection into pre-rigor meat inhibits enzymic processes /4/ . y d

¢ purpose of this paper is to study cathepsin action as influenced with electrical and

€chanical effects during beef curing. _ e
O Bstablish a relation between biochemical and histological data, cathepsin activity was

Measured in parallel with histochemical detection of the enzymes. At the enzyme locus a

Vizible fermentation product was found. _

Athepsins are known to localize in lysosomes. However it is difficult to find most endo-
Peptidases histochemically. To detect their activity, an acid phosphatase was chosen sin-
C¢ it is the basic enzymic marker of lysosomes due to a relative simplicity of its detec-
Yion with histochemical methods /5/. ; :

S a test object served lo%gissimus dorsi muscles dissected from two beef sides of the

We carcass within 2.7°:10° s after slaughter and autolyzed as usual. One was treated
glth impulse current, 220 V, 1 Hz (&mpulse duration O.4 s, impulse intervals 0.6 s);

€ total treatment lime was 2.4+102 s. The other was injected with a brine pre-heated
Yo 35-37°C (the injection level being 10% of the meat weight) and then treated as the
flrst one., After FM the muscle was tumbled for 9 hr (tumbling for O.5 hr at the rate of
22 rad/s, 1 hr pause). A pre-rigor green muscle was used as a control. Muscles were sam-
Pled after ES, EM and EM+UT.

%us?le lysosomes were isolated according to Stagni and Le Bernard /6/. Free cathepsin D
Cctlvity was measured by Caldwell and Grosjean's procedure /7/ slightly modified. Cohvergen-
ai Oof the results was found with mathematical statistical methods, tests having been repe-
n ed 5 times, at the probability level 0.,95. Acid phosphatase was histochemically determi-
ed according to Gomori /8/. Precipitated lead sulphide coloured light—brown to dark-brown
Ass Used as the criterium of enzyme activity localization.
in & result of the tests carried out it was found that electrical and mechanical effects

fluence muscle cathepsin activity (Table), the highest activity (three times as high as
iggpared to that of the imitial meat) was observed in ES beef. The histochemical pattern
I\atlca‘ted that the activity of acid phosphatase in pre-rigor meat was low and was demonst-
t ed as single clusters and scattered tiny granules throughout the muscle (Fig. 1). In
obe~ S samples acid phosphatase activity was much higher (Figs 2). Dark-brown grains are
‘Svlous as multiple clusters located in the muscle fibre sarcoplasm. The enzymic activity
of Clear in the areas where muscles were broken. A considerable increase of the activity
G tissue enzymes after ES can, probably, be attributed to the disruption of the lysosomal
combranes due to current pulses and to a pH decrease of the pre-rigor meat (Table). Such
hinclusions agree with the results of Dutson et als. /3/ who believe that a low pH and a

h temperature predetermine a faster hydrolase release from lysosomes.

Eaiﬁr—‘* Table EM of pre-injected muscle tissue stimu-
ple TR In D TIvit lated a more than two-~fold increase of
5 - i TR the cathepsin D activity as compared to
Ontrel 6.40 100 pre=rigor green meat. It can be assumed
+0.03 + 25 that electrical treatment is a stronger
Test. = = irritant of lysosomal membranes, this
s resulting in the release of enzymes from
5.86 300 their locations. Despite the fact that
+0,04 + 17 NaCl injection into meat inhibits the
By 5,91 207 enzymic processes, the total effect re-
% + 004 + 24 mained high.
T 6406 135
+0.04 + 20
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I-'\ig-']- Acid phosphatase distribution Fige.2s Acid phosphatase distribution
Pre-rigor beef muscle (X 480) in ES beef muscle (X 480)

in EM samples an increased acid phosphatase activity was histochemically determined as

gngaI‘ed to controls (Fig. 3%). At the enzyme locations lead sulphide precipitate is

saguped as large grains, a few such groups being observed all along muscle fibers. Where
03 Colemma is disrupted and in the spaces among the fibers a significant amount of enzy-
*C activity granules are also detected within the grained protein mass. Thus, a correla-
1) N is establishel between biochemical characteristics and histochemical results.
en and cyclic MT decrease enzymic activity. We assume that the reasons for that may be
asvironmental alterations in the system: the accumulation of electrolytes, i.e. an incre-
Qfed concentration of the inhibitor, and probably, the denaturation of the protein moiety
th the cnzyme due to intensive mechanical treatments. However, despite the presence of
€ inhibitory factors the activity in cured meat was still 35% higher tham in the initi-
E& one. The histochemical detection of acid phosphatase activity showed that in the
= +MT samples the enzymic activity was lower as compared to EM samples. Fige 4 illust-
ates a giffusive distribution of the precipitate in muscle fiber sarcolemma. Sometimes
sark-brown clusters appear within the grained protein mass which is located in the inter-
Paces of fiberse

Ry : : . : ;
i>8e¢3. Acid phosphatase distribution Fige4. Acid phosphatase distribution
o beef mﬁsclg. (X 480) in EM+MT beef muscle (X 480)

ggmparisons of the data on the cathepsin activity in beef muscle, treated electrically

t d mechanically, with the histochemical data on the activi@y_of ncid.phosphatase allow
o conclude that the mentioned treatments stimulate the activity of tissue proteases.




24

®ferences

* Bonzmaxos 4.C., Manaraes ®.A., Bopeckos B,T., Kucenes D.A., Yxzaxoma M.K. Wzyqenze qmau-
RO-xmMEgeCKEX B CTPYKTYPHO-MEXaHEYECKMX M3MEHEHH{ B OpOmecCe MocoXa I'OBANEHH C DPEMeHs-
HRem sperTpEYecREX BO3nedcTRER, - Marggna.nu XXX EpponeficKOro KOHTpecca padoTHEKOB HUM

o MicHo#t npomwmnesHOoCTH. — BpEcToms, I9 c._290,

Benoycon A.A,, Pomynrer B.M., ABmiom B.B., Inoramkos B.U., Borpmaroe A.C,, Mamarae= ®.A.,

Uacrmencrad B.H. OcoGesEOCTH MERDOCTPYKTYDHHX HSMEHeHH MHIEYHOZ TKAaHE OpPE mOCONe B yC-

JOBRAX BO3NEACTBUA BJEKTDPOTOKA, Tam xe, c. #94-295,
» Dutson T.Rs, Bmith G«C., Carpenter Z.L. Lysosomal enzyme distribution in electrically
Stimulated ovine muscle. J.Food Science, 1980, V.45, p. 1097-1098.

* Yannopcrest [.E,, I'onopkuua I'.II, [poTeonmTuuecKEe NpeBpameHEd NOPH COSPEBAHME H HOCONE
CBEHOIO mAca, — MsBecTra By30oB CCUP, Ilmmepas ' Texmosormd, 1964, %k 2, c, 3I-34,

Izary Ix, Imsocomu. MeTONH MCCHENDBAHEA, — M,; Mmp, 1980, 344’ ¢c.

SFagni N., De Bernard B. Lgsosomal enzyme activity in rat and beef skeletal musclee.

lochim,Blpphys. Acta, 1968, v.170, pe. 129-139.

Caldwe1] KeAs, Grosjean O.K. Lysosomal cathepsins of chicken skeletal muscle distributi-
On and properties. J.Agr.Food Chem., 1971, N° 1, v.19, p. 108.
Gomori G, Stain Technol., 1950, 25, 81.

@O T oo s~ W






