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Materials and Methods

muscle.
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®Xcised from the shoulder part of a beef carcass (Holstein) 4 days after slaughter and stored in
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a freezer at -25 C. As required, it was tempered overnight in a cold room (2°C), and t}

(50x50x30mm) . Each piece was vacuum sealed in a polyethylene bag and transferred to a large JELES i

The space between the bags was filled with cold water. Each bag was tran rred 1
fol
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maintained at about 10 C with water and crushed ice, and pressure applied at 100, 0, I 4
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with a Cold Isostatic Press from Nippon Kokan Co., Ltd. After pressurization, the sample
mediately cooled in an ice box.

Texture profile. o
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Texture profile of the pressurized muscle was measured with a NRM-20002J 2F 1
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a conical plunger.
Preparation of myofibrils.
Myofibrils were prepared from the pressurized muscle by the method of BUSCH et al (1972 .
suspended in 100 mM KC1 and 1 mM NaNj.
Fragmentation of myofibrils.
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Myofibrils sedimented by centrifugation at 5000xg for 10min were solubilized in 0.01 1} ‘ :
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(pH 7.0) containing 5% SDS and 1% 2-mercaptoethanol in boiling water for 30min, with sut
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containing polyacrylamide (bisacrylamide-acryl: 1:37(w/w))
Electron microscopy. 30
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An electron microscopic observation of the myofibrils was carried out by the method desc i
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paper (SUZUKI et al, 1978). Specimens were examined with a JEM 100S electron microscope operatc”

ults and Discussion

Effect on texture profile

The effects of high-pressure treatment on texture profile of |
I /
of “‘ |
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Fig. 1. Texture profile of PSE; pressy yps
skeletal muscle. The m}wlSClg} r 3004856ty
0(a), 100(b), 150(c), 200(d OF
10°C for 5min. h, hardness; ™
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e, myofibrillar fragmentation has been shown to be useful
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level with brief pressurization as compared with that

this fragmentation, a
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the

the myofibrils during conditioning is derived

muscle, changes in the ultrastructure of
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the degree of fragmentation in myo-
fibrils prepared from pressurized
bovine skeletal muscle.

As shown in Fig. 2, fragmentation of

applied pressure to the muscle, and the degree of fragmentation

of myofibrils naturally occuring in

exposure of post-rigor muscle to high pres-

muscle is shown in Fig. 3. In the myofibrils pre-

the sarcomere was observed, and the difference

Fig. 3. Ultrastructure of myofibrils prepared from
bovine skeletal muscle. Condition of pressurization
was the same as those specified for Fig. 1. Each
scale mark indicates 0.5 um. ]

increasing loss of structural continuity. As

from breakage of the myofibrils

lereas the Z-line in the fragmented myofibrils prepared from pressurized muscle apparently re-

the short time (5min) and low temperature (about 10 C) of the pressure treatment ap-

the muscle shown in this paper were pr
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in accordance with those reported by MACFARLANE (1978,1985)
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and by LOCKER & WILD (1984).
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Effect on myofibrillar protein iﬂ
The effect of high-pressure treatment on the protein consti- o 5
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tuents of the myofibrils was investigated by SDS-PAGE, which

is shown in Fig. 4. No significant difference in the electro- =5
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phoretic pattern of myofibrillar protein v observed among %
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From the results obtained in this report, it is suggested that a high hydrostatic pressure-ti atmen”
rigor muscle causes tenderization of the meat in a different manner from that of conditioning-
References
~ £ ) st ;
BOUTON P.E., FORD A.L., HARRIS P.V., MACFARLANE J.J., O'SHEA J.M., 1977. Pressure-heat treatmer’ Tl
muscle: Effect on tenderness. J.Food Sci., 42, 132—1353 . akelet®
2+ - rabblt =

BUSCH W.A., STROMER M.H., GOLL D.E., SUZUKI A., 1972. Ca¢T-specific removal of Z lines f1
muscle. J.Cell Biol., 52, 367-381. . oakS

CALKINS C.R., DAVIS G.W., 1980. Fragmentation index of raw muscle as a tenderness predictol QEESEST
and US standard steer and bullock carcasses. J.Anim.Sci., 50, 1067-1072.

DAVEY C.L., GILBERT K.V., 1967. Structural changes in meat during aging. J.Food Technol., 2,

ELGASIM E.A. ; JH., 1982. Effect of high hydrostatic pressure on meat microstructu
1, 75-82.

FUKAZAWA T., YASUI T., 1967. The changes in zig-zag configuration of the Z-line of myofibrils.
Acta, 140, 534-537.

HAYASHI R., 1989. " Use of High Pressure to Food Processing and Preservation ". Sanei Shuppal:

HENDERSON D.W., GOLL D.E., STROMER M.H., 1970. A comparison of shortening and Z-line degr
bovine, porcine and rabbit muscle. Am,J.Anat., 128, 117-136.

KENNICK W.H., ELGASIM E.A., HOLMES Z.A., MEYER P.F., 1980. The effect of pressurization
post-rigor meat characteristics. Meat Sci., 4, 33-40.

LOCKER R.H., WILD D.J.C., 1984. Tenderization of meat by pressure-heat involves weakening
the myofibrils. Meat Sci., 10, 207-233. = ~anel

MACFARLANE J.J., 1973. Pre-rigor pressurization of muscle: Effects on pH, shear value and taska iy
ment. J. Food Sci., 38, 294-298.

MACFARLANE J.J., 1974. Pressure-induced solubilization of meat protein in saline solution.

542-547 .

ACFARLANE J.J., 1985. High pressure technology and meat quality. In "Developments in Meat
ed). Elsevier Applied Science Publishers, Barking, Essex, 135-184 pp.

MACFARLANE J.J., HORTUN D.J., 1978. Effects of pressure treatment on the ultrastructure Ol
Meat Sci., Z. 281-288.

MOLLER A.J., VESTERGAARD T., WISMER-PEDER
an index of tenderness. J.Food Sci., 38, 824-825

OLSON D.G., PARRISH F.C.]R., 977 Relationship «

EN J., 1973. Myofibril fragmentation in bovine
!

myofibril fragmentation index to measur€:

enderness. J.Food Sci., 42, 506-509.
I.F., 1980. The enzymology of conditioning. In "Developments in Meat Science-1"(R.Lawt1€

Science Pub London, 115-143 pp.
RIFFERO L.M. Z.A., 1983. Characteristics of pre-rigor pressurized versus conventiOl

cooked by and by boiling. J.Food Sci., 48, 346-350, 372. CAl
SUZUKTE A, 'S SATO H., NONAMI Y., 1978. Effect of materials released from myoflD? LIS R0

rated factor ) on Z-disk reconstitution. Agric.Biol.Chem., 42, 2111-2116. : ‘mtl’.“'1

WARAHA\HT K., FUKAZAWA T., YASUI T., 1967. Formation of myofibrillar fragments and revel B

sarcomeres in chicken pectoral muscle. J.Food Sci., 409-413. cate-PO

WEBER K.L., OSBORN M., 1969. The reliability of molecular weights determination by dodec}

gel electrophoresis. J.Biol.Chem., 244, 4406-4412

426 38th ICoMST  Clermont-Ferrand France 1992






