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Ol ER (M. longissimus thoracis) 18 X O #5845 (M. semimembranosus) %) b Jx
D, RY=F v VBRARKTRE L, BAFOEMIZI2MBIVIRT, FBRE
Bi1%& % 121kg, 170kg TH - 72,
NOBESDHE

MBLA N ERIREE 80°C L 7e B ¥ THAL, KBRS THH LK, BEEL27em OMH
RIS R R PITE 70 B X 512 hH &, Warner-Blatzler B shear tester i £ D
shear force #JIE L CTHOBEI & L1,
®kD DR E

HARBCAETHEHCESE TEARTRELCHEHE, REED25% ORI
iz CHoBEML, WmESOHED X ERKDERRE L,
BRI RS

TERAETEED C X DA LI,
XU AQHRE

5 E$HE suspension (% v 2 7EHE 30 mg) 008 L, B 10 ml @ Straub ¥
(0.3 M KCl, 0.09 M KH,PO,, 0.06 M K,HPO, pH 6.5) % % T 4°C T 15 4rfdi3m s L=
WO L, EETC I3 HFREOBKEMETA A+ vEERTH, ®OIBC LD I A
v ARKBER, WBEEY 05MKClicEfiIeitk, vvLy MERID 2 Ve
7 BRERPIE LI,
EE g ATP 7 —€EEHORE

HESMES 01 M NaCl, 20mM 4 3 £V — 1, 5mM MgCl,, 0.2mM CaCl, % %\ %
0.1 mM EGTA, 1 mM ATP, x v 7 HEEY Cat FETDE AL 1.0 mg/ml, EGTA
FETOHAE1320mg/ml & L, 25°C TRIEDREREF LI F &0 10% TCA Zinx
BERE S TRIGEEIL XY, B LUCER Y v #B% Fiske-Subbarow DY THIE
LT ATP 7 — EiE#: % RD T,
SDS (sodium dodecylsulfate) RUFP S VLT X R IILBRXE (SDS PAGE)

IR B MY 2 v o2 7 EH o SDS PAGE 3 Weber & Osborn @5 #:19 14t » T fits »
Tz Tk, 727 YUAT I FEETSS Oraklvi,

HBRBELUEE

EHOBHEICET 5 pH k% Table I iR L1chs, E2HADEMIT X 5ETHA
EFRbRNIeh o, BB pH X550 T, PSESLCDFD #0RERTRALhD X5
pHEDEE I, HRALLHTHIVThLEFE RO EEZLDRIE,
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Table 1 Post-mortem changes in pH of bovine muscle

Post-mortem Time (days)

0 1 3 5

7 9 14
a 6.4 5.4 5.7 5.7 5.8 5.8 59
b - 5.4 55 5.6 55 5.6 5.6
¢ 6.3 5.6 56 5.5 5.7 5.7 5.7
d — 5.7 56 5.5 5.7 5.8 6.0

a; 2 year old bovine 1. thoracis, b; 2 year semimembranosus, c¢; 9 year 1. thoracis,

d; 9 year semimembranosus.

Table II Post-mortem changes in shear force* of bovine muscle

Post-mortem Time (days)

0 1 3 5

7 9 14

431+073 627+057 6.85+091 457+046
758+0.84 11.71+1.07 10.19x1.06 10.26+1.42
572+072 7.05:129 800+x1.04 954=119
9.28+1.17 11.83+0.96 13.66+0.73 12.54=1.08

oo T B

400057 377033 264+0.22
6.88:1.20 814x066 4.42+0.28
7.97+072 7.83+048 6.04=0.30
11.42+145 839+112 6.80+0.83

* shear force: kg/cm?

a, b, c and d are the same as those in Table I, respectively.

Table I CHHROBXOENE R LED, WTFNOBHLTEE AT IEHEL 5

WHEHE), FOEBORLAIEI YR L (), &
HOMELEROECICEB T2 L, MWERIVE
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Fig. 1. Post-mortem changes
in muscle toughness.

O ; longssimus thoracis

A ; semimembranosus
open symbols; 2 year old,
closed symbol; 9 year old.
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Fig. 2. Post-mortem changes Fig. 3. Myosin A extiactability
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Symbols are the same as O ; 2year old, X ; 9 year old.

those in Fig. 1.
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BEETHE T CREMNCET L, Fig. 4. Post-mortem changes in myo-
fibrillar ATPase activity (I. thoracis)

EGTA-ATP 7~ {5 ¥hIXE R 14 HR ¥ T O; 2 year old, 4; 9 year old
FaA EFLIR O RT, FRmERE LER open symbols; Mg2+-activated ATPase

activity
X AEREI T, TREOEMEME SR closed symbols; EGTA-activated ATP-

ase activity
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BH55L5REMEIREShE T,

PLED X5 e RBERND, ERMORL L _BHEOGERHEOEEIBBECII RS
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Fig. 5. SDS PAGE electrophoretogram of myofibrillar proteins (I. thoracis)

a; 2 year old, b; 9 year old

Fifty pg of protein was applied on each gel.

HC; myosin heavy chain, a-Act; a-actinin, Act; actin, TN
troponin, TM; tropomyosin, LC; myosin light chain, arrow;
34,000 dalton protein
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Summary

Age-associated post-mortem changes in functional as well as biochemical prop-

erties of bovine skeletal muscles were studied. Two and 9 year old bovine muscle

(I. thoracis and semimembranosus) were used as materials. All muscles stiffened
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from 1 to 5th day post-mortem, and then they became more tender. Absolute
toughness of old bovine muscle was obviously higher than that of young one.

The tendency of the post-mortem changes in water-holding capacity and ex-
tractability of myosin A from myofibrils were in contrast to those of toughness.
Ca-sensitivity of myofibrils, calculated from myofibrillar ATPase activity, decreased
with the increase in post-mortem time. 34,000 dalton protein, which is possibly a
degradation product of regulatory protein, appeared on SDS PAGE electrophoreto-
grams. However, these biochemical properties of all of muscles were not very
different. From these results, it is suggested that the difference in age-associated
muscle toughness originates from the properties of connective tissue rather than
those of myofibrillar components.
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