HOKKAIDO UNIVERSITY

Title REICH D BRORICHEICEAT 2% - BRI ATPase SEHEDEIL
Author (s) ARER, BA{Z; HATTORI, Akihito; iz k, & ft
Citation LBEBERFRFEACAE, 16(4), 368-374
Issue Date 1989-09-05
Doc URL https://hdl. handle.net/2115/12111
Type departmental bulletin paper
File Information 16(4) p368-374. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




ek IR E 16(4): 368~374, 1989

BB > RA DL EY T 2%

Wik sHE ATPase 1Eitk %1k

Mg £ - bzl B’ hHERD
(L83 A e R R )
CRILTE4 6 A 2 H%E)

Studies on the Mechanism of Meat Tenderness
During Postmortem Ageing
Changes in Myofibrillar ATPase Activities
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Postmortem changes in the K¥-ATPase
activities of myofibrils. Rabbit skeletal
muscles excised immediately at death (@)
or attached to skeleton (O) were stored
at 10°C. At appropriate time intervals,

Fig. 1.
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Relationship between sarcomere length
and fixed length of fiber bundles. Fiber
bundles were fixed at various lengths and
immersed in a Krebs-Ringer’s solution
(120 mM KCl, 1.2 mM MgCly, 1.3 mM CaCl,,
and 26 mM Na-phosphate buffer, pH 7.4)
for 24 h at 5°C. Fiber bundles were ho-
mogenized, and sarcomere lengths were
measured under a phase contrast micro-
scope. DBroken line, calculated values of
sarcomere lengths expected from fixed
lengths of fiber bundles.

Fig. 2.

myofibrils were prepared from stored mus-
cles by method of ETRINGER et al., and
K*-ATPase activities were measured un-
der the following conditions ; 5 mg/ml of
myofibrils, 0.15M KCI, 4mM EDTA, 4
mM ATP and 20 mM Tris-maleate buffer,
pH 7.5, at 25°C.
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Fig. 3. Relationship between sarcomere length
myofibrillar K*~ATPase activities. Fiber
bundles were fixed at various lengths and
immersed in a Krebs-Ringer’s solution
for 24 h at 5°C. Myofibrils were prepared
by method of ETLINGER et al. Sarcomere
lengths and K*-ATPase activities were
measured under the following conditions ;
2mg/ml of myofibrils, 0.15M KCl, 4 mM
EDTA, 4mM ATP, and 20mM Tris-
maleate buffer, pH 7.5, at 25°C.

0.06
0.05

0.04 ¢

K*-ATPase activity (xmol Pi/min/mg)

0 0.15 03 0.45 0.6

Actin added (mg/ml)

Fig. 4. Effect of actin on the K*-ATPase acti-
vities of myosin. After the addition of
various amounts of actin to 0.55 mg/ml
of myosin, K¥-ATPase activities were
measured under the following conditions;
0.65 mg/ml of myosin, various amounts of
actin, 0.15M KCIl, 4mM EDTA, 4mM
ATP, and 20 mM Tris-maleate buffer, pH
7.5.
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Fig. 5. Postmortem changes in Mg?+t-ATPase ac-
tivities of myofibrils. Rabbit skeletal
muscles excised immediately after death
(@) or attached to skeleton (O)were stored
at 5°C. At appropriate time intervals,
myofibrils were prepared from stored
muscles, and Mg2+-ATPase activities were
measured under the following conditions;
1 mg/ml of myofibrils, 0.15 M KCIl, 4 mM
MgCl,, 0.01 mM CaCl,, 4mM ATP, and
20 mM Tris-maleate buffer, pH 7.0, at25°C.
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Fig. 6. Effect of actin on the Mg?+-ATPase ac-
tivities of myosin. After the addition of
various amounts of actin to 0.55 mg/ml
of myosin, Mg?+-ATPase activities were
measured under the following conditions ;
0.55 mg/ml of myosin, various amounts of
actin, 0.15M KCI, 4 mM MgCl,, 0.0l mM
CaCl,, 0.3mM ATP, and 20 mM Tris-
maleate buffer, pH 7.5, at 25°C.
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Summary

An important aspect of the meat tenderness dur-
ing postmortem ageing concerns the intrinsic pro-
perty of a myofibrillar protein, paratropomyosin.
By measuring the ATPase activities of myofibrils,
the effect of paratropomyosin on the actin-myosin

interaction during the ageing of meat was examined
in this study.

The K*-ATPase activity of myofibrils from
stored muscles decreased at the time of rigor
mortis and was recovered during postrigor ageing.
In cotrast, the Mg2+-ATPase activity of myofibrils
increased at the time of rigor mortis, and then
decreased during postrigor ageing. Addition of the
actin to the purified myosin inhibited the K¥-
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ATPase activity of myosin, concurently, Mg+~
ATPase activity of myosin increased. The change
of the sarcomere length during ageing of meat
looked like to change the degree of the binding
between actin and myosin in myofibrils. The
myofibrils having different sarcomere lengths were
prepared. Although the KY-ATPase activity of
myofibrils, whose sarcomere lengths were more
than 2.4 #m, increased according to lengthening of

sarcomere length, the K¥-ATPase activity of
myofibrils, whose sarcomere lengths were less than
2.3 #m, remained unchanged.

These results indicate that paratropomyosin
which is translocated from its original position
onto actin filaments during ageing of meat weakens
the rigor linkages formed between actin and
myosin.



