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Studies on the Mechanism of Meat Tenderness
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Effect of Paratropomyosin on the Weakening of Rigor
Linkage Between Actin and Myosin
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Fig. 1. Effect of Ca?t on the amount of separ
ated filaments in rabbit psoas muscle
fiber bundles. Freshly prepared muscle
fiber bundles were incubated at 5°C in
a Ringer’s solution containing 120 mM
NaCl, 5mM KCl, 1.2 mM MgCly, 1.3mM
CaCl; and 26 mM Na-phosphate buffer,
pH 7.4. After incubation with gentle
stirring, myofibrils were prepared and
the amounts of separated filaments were
measured. Solid simbols, 5mM EDTA
instead of MgCl, and CaCl,.
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Fig. 2. Effect of Ca?t on the dissociation of
thick and thin filaments in superpreci
pitated myosin B. To 1mg/ml of myosin
B in a solution containing 0.1 M KCI, 5
mM MgCl, and 20 mM Imidazol-HCI,
pH 7.0, 1mM ATP was added at 25°C.
At 10 min after the turbidity of myosin
B suspensions were reached to max-
imum, myosin B suspensions were in-
cubated at 5°C in a solution containing
0.1 mM CaCls;. The myosin B suspen-
sions were homogenized after appro-
priate incubation, and the amounts of
separated filaments were measured. So-

lid symbols, 5mM EGTA instead of
CaClg.
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Effect of several myofibrillar proteins on
the dissociation of thick and thin filaments
in a reconstituted actomyosin. To 1mg/
ml of reconstituted actomyosin (0.25 mg
of actin plus 0.75mg of myosin) which
superprecipitated by addition of 1mM
ATP, 0.07 mg/ml of tropomyosin and 0.08
mg/ml of troponin (&) or 0.07 mg/ml tro-
pomyosin, 0.08 mg/ml troponin and 0.1 mg/
ml of a-actinin (A) were added. After
incubation at 5°C, actomyosin suspensions
were homogenized, and the amounts of
separated filaments were measured. Cir-
cle, control.
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Dependence of the amounts of separated
filaments and the crude paratropomyosin
released from myofibrils on Ca?+ concen-
tration. Freshly prepared myofibrils (10
mg/ml) were incubated for 1 (O) or 3 (@)
days at 5°C in a solution containing 0.1 M

EM OB R RTHBE AL e o T,
2. 745X IOREHEEANS ORI FL I OE
Bt & DBR

Pl e ERAE A Calr CUT D& 05 b o RS
vy L T B, MIERHE D7 4 5 2 v+ Off
HEE ML CZ b w2 A vy OWEHC BT Ca2t DR
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Fig. 5. Dependence of amounts of the separated
filaments and the crude paratropomyosin
released from myofibrils on the pH during
the Ca-treatment. Freshly prepared my-
ofibrils (10 mg/ml) were incubated for 1
(0) or 2 (@) days at 5°C in a solution
containing 0.1 M KCI, 10 mM CaCl,, 1 mM
DTT, 1mM NaNs; and 10 mM Tris-maleate
buffer at various pHs. After incubation,
the myofibrillar suspensions were homog-
enized, and the amounts of separated
filaments (®) and crude paratropomyosin
released (O) were measured.

KCl, 1mM DTT, 1mM NaNs, 10 mM Tris-
maleate buffer, pH7.0 and various concen-
tration of CaCl,. After incubation, the
myofibrillar suspensions were homoge-
nized, and the amounts of separated fila-
ments (®) and crude paratropomyosin
released (O) were measured.
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Fig. 6. Dependence of amounts of the separated
filaments and the crude paratropomyosin
released from myofibrils on the tempera-
ture during the Ca2*-treatment. Freshly
prepared myofibrils (10 mg/ml) were in-
cubated for 6 (O) or 12 (@) hrs in a solu-
tion containing 0.1 M KCI, 10 mM CaCls,,
1mM DTT, 1 mM NaN; and 10 mM Tris-
maleate buffer, pH 7.0 at various tempe-
ratures. After incubation, the myofibrillar
suspensions were homogenized, and the
amounts of separated filaments (@) and
crude paratropomyosin released (O) were

measured.
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Effect of the partially purified paratropo-
myosin on the separation of filaments in
reconstituted actomyosin. To 1 mg/ml of
reconstituted actomyosin (0.25 mg of actin
plus 0.75 mg of myosin) in a solution con-
taining 0.1 M KCl, 5mM MgCl,, 1mM

Fig. 7.
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Fig. 8. Effect of the partially purified paratropo-
myosin on the Mg2?t-ATPase activity of
reconstituted actomyosin. Mg2+-ATPase
activity was measured under the conditions
where turbidometric superprecipitation of
control actomyosin took place immediately
after the addition of ATP; 1mg/ml of
reconstituted actomyosin (0.25 mg of actin
plus 0.75 mg of myosin), 75 mM KCl, 2mM
MgClz, 1 mM CaClz, 0.3 mM ATP and 25
mM Imidazol-HCl, pH 7.0 at 25°C. (0),
control; (@), plus 1 mg of the partially
purified paratropomyosin/ml.

CaCl,, 25 mM ATP and 20 mM Imidazol-
HCIl, pH 7.0, various concentration of the
partially purified paratropomyosin was
added. Reconstituted actomyosin suspen-
sions were centrifuged at 5,000 rpm for 10
min, and the amounts of separated fila-
ments in supernatant were measured.
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Fig. 9. Effect of the amount of partially purified
paratropomyosin on the Mg?+-ATPase
activity. To 1mg/ml of reconstituted
actomyosin (O), superprecipitated recon-
stituted actomyosin (@) or 0.5 mg/ml of
myofibrils (&) in a solution containing 75
mM KCI, 2mM MgCl;, 1 mM CaCl,, and
20 mM [midazol-HCI, pH 7.0, various con-
centration of the partially purified parat-
ropomyosin and 0.3 (0), 0.4 (@) or 1.0 (&)
mM ATP was added.
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Summary

An important aspect of the tenderization of meat
during postmortem ageing concerns the intrinsic
property of a myofibrillar protein, paratropo-
myosin. In this study, the effect of paratropo-
myosin on the actin-myosin interaction was inves-
tigated and weakening mechanism of rigor linkages
formed between actin and myosin was discussed.

Although the amount of separated thick- and
thin-fiaments of superprecipitated myosin B which
contains almost all myofibrillar proteins increased
with increasing time of storage in the precence of
Ca?t, the amount of separated filaments was un-
changed in the absence of Ca?+. These phenomena
showed good agreement with the observations of
myofibrils and fiber bundles. But in actomyosin

reconstituted from actin and myosin, the amount
of separated filaments was unchanged during stor-
age even in the precence of Ca?+. When the par-
tially purified paratropomyosin was added to the
reconstituted actomyosin, the amount of separated
filaments increased and depended on the amount
of the partially purified paratropomyosin added.

The changes of the amount of separated filaments
released from myofibrils in various conditions such
as Ca?t concetration, temperature or pH were
agreeded with those of crude paratropomyosin
released from myofibrils.

These results indicate that during postmortem
ageing of meat, paratropomyosin released from
myofibrils with an increase of sarcoplasmic Ca2+
concentration weakens the rigor linkages formed

between actin and myosin.



