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Abstract

The influence of the storage temperature at 15C on the biochemical and structural changes in
the red muscles (M. sternomandibularis) of korean native cattle postmortem were studied. The results
obtained were summarized as follows; 1.5 to 2 hours postmortem the pH-value had dropped to 6.7~6.8,
after 18 or 20 hours at 15C it had reached its final pH-value (5.5). The irreversible loss of extensibility,
i.e. the onset of rigor mortis, arose at 15C between 9 and 10 hours postmortem at pH 6.1 to 6.0
and R-value between 1.05/1.10. The complete loss of extensibility postmortem was reached after 18
to 20 hours at pH 5.5/5.6. Muscle and sarcomere length of korean native cattle were contracted about
20% and 15%, respectively at 15C. Meat of korean native cattle had the highest shear force (4.7
kg) on 1 day after slaughter. The tenderness was increased with the ripening period prolonged and
was highest at the end of the 9 day ripening period.
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Fig. 1. Changes in pH and R-value of neck muscle
of Korean native cattle postmortem at 15°C; (O): pH,
(®): R-value
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Fig. 2. Extensibility of neck muscle of korean native
cattle in relation to postmortem changes of pH and
R-value Temperature was 15°C; (@): length of muscle
without load, (a): length of muscle under load. The
vertical lines indicate the extensibility
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Fig. 3. Extensibility of neck muscle of korean native
cattle in relation to postmortem changes of time Tem-
perature was 15°C; (®): length of muscle without load,
(a); length of muscle under load. The vertical lines
indicate the extensibility

59

B

Sarcomere length (pm)
e =
b O @

8

- = oo
D o @

L

20 25 bhr

Postmortem
Fig. 4. Sarcomere length of Korean native cattle in re-

lation to postmortem changes of pH, R-value and time.
Temperature was 15°C
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Fig. 5. Viscosity of neck muscle homogenate of korean
native cattle in relation to postmortem changes of pH.
Temperature was 15°C

W Fol| dejdrii ol

Fig.4&= 4 3 pH, R-value, A|7lo] & 24
o] WztE vheld Aolrh

pH6.1 °]4, R-value 1.05 o)slefirl= 242l ol
W37 glvprh ARl AlEtEHA & pH6.1~6.0,
R-value 1.05~1.10¢4 <33}7) A}ztste] pH5.7, R-
value 115014 249 Helrt 170 ymzZA £ 2
o]2] o} 15% Ax=sh sh&stgiet. ey & Ay e A3
5ule] 28 ZAG7 FA6 whEsRlE odstth

Fig.5¢ A & ¥9-%2 pH¥stel oE homoge-
nate?] HEE iepd Zojr}. 959 homogenates-
AHF 7R A(pH 6.2~6.1 o}4h), & ATP ¥%9 pH7h
=2 o& 15pas 089 & X g vehldoh o] A4S
24194l myosin filament$} actin filament7} A2 o]
48 AR 97 WEQ) Aes AEEc)h =g 2%
ATP 257} & 9 dH7l= myosin? acting #2]
A7)1e AL s el AFEER Helle et
vhoha g}, apgzkale) A|2bE]m A 2] 3k homoge-
natex pH7F wropale] wel 533 FIolA ot
HErt Fasste] HoAE vlebiigdch o] AHF
7rale] A1zbx]w A actin filament¥} myosin filament7}
2794 45 AE stHA actomyosing & A sk

A o] Z7)s}r] wf Foltj®,

100+

90

80

70

60

increase of expressed fluid

T

50

i 1 1 | 1
70 66 62 58 54 pH

Postmortem

Fig. 6. WHC(F/T %) of neck muscle of korean native
cattle in relation to postmortem changes of pH. Tem-
perature was 15°C
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Fig. 7. Changes of shear force in Korean native cattle
(M. sternomandibularis) during storage postmortem.
After 24h the muscle were storaged at 2~3°C

2t 39§ Brld Aol AL A = A&7}
A2 15T ol 4 =4F 9~10417F ¥ pH 6.1~6.0, R-value
1.05~1100]1 4] A|zkske] =4t 18~204]7), pH 5991 4
7yAe] skgejo] AlHAS b At HYen
15C ol A] gHe52 ok 20%, AL 15% HE F%
ik 98-8 X4 oF 19 F HxkHo] 47kgo 2
7P ke, 99 %4 £ 30kgow H47|7ke) 4

shapol et Aws} Zbahedck

LAl o

B AT 1990~19919% g wbelagh B2l
TAIE 2] shead7u] Aol 2te] FyEl A7AHe
Ay ol 2 3 =3

&

1. Bendall, J.R.: Cold-contracture and ATP-turnover in
the red and white musculature of the pig, post-mor-
tem. J. Sci. Food Agric, 26, 55(1975)

2. Bendall, JR.: The biochemistry of rigor mortis and
cold contracture. 19th. Europe Meat Research Worker’
s Meeting, Paris. Bd. I 1(1973)

3. Honikel, K.O., Fischer, C., Hamid, A. and Hamm, R.:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

61

Influence of postmortem changes in bovine muscle
on the water-holding capacity of beef; postmorten of
muscle at various temperatures between 0 and 30C.

J. Food Sci, 46, 23(1981)

. Marsh, B.B.: “Meat” (ed. D.JA. Cole and R.A. Lawrie)

Butterworths. London. 339(1975)

. Cornforth, D.P., Pearson, AM. and Merkel, RA.: Re-

lationship of mitochondria and sarcoplasmic reticulum
to cold shortening. Meat Sci, 4, 103(1980)

. Marsh, BB. and Leet, N.G.: Studies in meat tender-

ness. II The effect of cold shortening on tenderness.
J. Food Sci, 31, 450(1966)

. McCrae, S.E., Seccombe, C.G., March, B.B. and Carse,

W.A.: Studies in meat tenderness. 9. The tenderness
of various lamb muscle in relation to their restraint
and delay before freezing. J Food Sci, 36, 566(1971)

. Behnke, J.R. and Fennema, O.: Quality changes in

prerigor beef at —3C. J Food Sci, 38, 539(1973)

. Herring, HK., Cassens, R.G., Suess, G.G., Brungardt,

V.H. and Briskey, EJ.: Tenderness and associated
characteristics of stretched bovine muscles. J Food
Se, 32, 317(1967)

Locker, R.H. and Wild, ]J.C.: Yield point in raw beef
muscle: The effect of ageing rigor temperature and

stretch. Meat Sci, 7, 93(1982)
XAz, obEd, zl4=vl : Effect of high temperature

ageing on physical and morphological characteristics
of korean male beef. ¥+=-%4183]7], 30, 666(1988)
Honikel, K.O., Fischer, C., Hamid, A. and Hamm, R.:
[nfluence of postmortem changes in bovine muscle
on the water-holding capacity of beef; postmortem
storage of muscle at 20C. J. Food Sci, 46, 1(1981)
Henderson, DW., Goll, D.E. and Stromer, M.H.: A
comparison of shortening and z-line degradation in
postmortem bovine, porcine and rabbit muscle. Amer.
J. Anatomy, 128, 117(1970) B
Fischer, C., Honikel, K.O. and Hamm, R.: Uber das
Saftreter der Kalteverkurzung in dunkler und heller
Muskulatur bei Rind und Schwein. Fleischwirtschaft,
60, 263(1980)

Kim, CJ., Honikel, K.O. and Hamm, R.: Veranderu-
ngen im Schweinemuskel nach dem Schlachten und
ihr Einfliss auf das Wasserbindungsvermogen von
Fleisch and Muskelhomogenaten. 1. Untersuchungen
bei 20C . Fleischwirtschaft, 65, 489(1985)

Jolly, P.D., Lopse, R.L.T., Dransfield, E.U. and Perry,
G.: Rabbit meat for manufacturing: The effect of dif-
ferent post-slaughter cooling treatments. J. Food Tech-
nol, 18, 481(1983)

Bowling, R.A., Smith, G.C., Dutson, T.R. and Carpen-
ter, Z.L.. Effect of prerigor conditioning treatments

on lamb muscle tenderness and pH. /. Food Sci, 43,
502(1978)
AEE B, AEE o197, ANE, 29N AR

A5t 71F
(1987)
MR, o] A%, o] @], FE

Aol P AT 254

2 47) 7kl w2 gy

% 9 £%e) At =4 W GTFAA, 31
254(1989)
bR, e, olgrl, A, AR A7)



62

2L

22.

23.

24.

25.

26.

gl Eakeks) =] A 25 W 4 1 F(1993)

wE §9 A% W3l 541334, 30, 561(1988)
Honikel, K.O. and Fischer, C.: A rapid method for
the detection of PSE and DFD porcine muscles. J.
Food Sci, 42, 1633(1977)

Voyle, CA.: Sarcomere length and meat quality. 17th
European Meeting of Meat Research Workers. Bristol.
95(1971) .

Grau, R. and Hamm, R.: Uber das Wasserbindungsve-
rmogen in Saugetiermuskel. Z. Lebensm. Unters. For-
sch., 105, 446(1957)

Hamm, R., Honikel, K.O. and Kim, CJ.: Veranderung
im Schweine und Rindmuskel nach dem Schiachten.
Fleischwirtschaft, 64, 1387(1984)

Honikel, K.O., Fischer, C. and Hamm, R.: Einflup der
Lagertemperatur von schlachtfrischem Rindermuskel
auf das Wasserbindungsvermogen von Fleisch und
Braten. Fleischwirtschaft, 60, 1577(1980)

Jolly, P.D,, Honikel, K.O. and Hamm, R.: Influence
of temperature on the rate of postmortem metabolism
and water-holding capacity of bovine neck muscles.

27.

28.

29.

30.

(19924 10 14 A<)

Meat Sci, 5, 99(1980)

Toth, L. and Hamm, R.: Zur Rheologie des Fleisches.
1. Messung der Fleissgrenze und der Viskositat von
Modellbraten mit dem Rotationsviskosimeter. Fleisch-
wirtschaft, 48, 1651(1968)

Rede, R. and Hamm, R.: Zur Rheologie des Fleisches.
V. Wirkung von Kochsalz und Diphosphat auf die
rheologischen Eigenschaften von Rindermuskel-Ho-
mogenaten zu verschiedenen Zeitpunkten postmor-
tem. Fleischwirtschaft, 52, 331(1972)

Dransfield, E. and Rhodes, D.N.: Texture of beef M.
semitendinosus, heated before, during and after deve-
lopment of rigor mortis. | Sci. Food Agric, 26, 483
(1975)

Ray, EE, Stiffler, D.M. and Berry, B.W.: Effects of
hot-boning and cooking method upon physical cha-
nges, cooking time ana losses, and tenderness of beef
roasts. J. Food Sci, 45, 769(1980)




