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’B?nground : iy
Huﬁh Pressure (above 100 Ml’a) technology offersAlhe food mduslr_v an enormous opportunity to develop novel foods of high
p, Wonal and sensory quality, novel texture and increased shelflife. .
“Ssure s well-known to exert a great influence on the proporties of proteins by rearrangement and’ or destruction of
i?lc()\'alent bonds such as hydrogen bonds, hydrophobic interactions, and electrostatic bonds of the tertiary structure of
€ins,
m\%;{im_ of present work was to assess an effect of pressurization of pork muscles on changes in the amounts of extractable
“Ofibrillar proteins of meat.

Mat....
l=""‘“al and Methods:

rvl,alefials

€ longissimus dorsi muscles were excised from pork carcasses about 48 hours post mortem. Half of the muscles was then
"chg:m?d to higl! pressure treatment and the other half was untreated and use as a control.
The "tl‘”_“'/—atlon of the l~ﬂUSC|C' ‘ . ‘ ) o
,\acuulssue was ca(efull)‘ trimmed of fat anq muscles were cut‘mto pieces (20 cm x 5 cm). Sa;nples (4 0g portmnsl)m.‘u
mi‘lntnf-pzlckaged in [)(){)cllw}lcne pouches. Each bag was lransferred to a pressure vessel ( h=0.3 m, D=0.10m), \yhlm \\:s
o S(};‘”ed at ahou.t 2% & the space among the bags was filled with crushcd ice .and water), apd pressure was applied at 150
Sam l)MPa for < min. After pressurization, the samples were taken out and inmediately cooled in an ice-box.
M xEI‘-Drcpumlmn and protein cxtra;tlon ‘ ' ' DY ' - ‘ )
o les samples were not homogenized but just cut into slices and then divided into parts; one was suspended in 0.25 M
o 105€ solution and the other in the saline solution and both were placed in cold room at 10° C for overnight to extract water-

o tole protein (WSP) or salt-soluble protein (SSP). The concentration of saline solution corresponded to 2.6 %o salt, equivalent

\mz\[e] commonly Fxscd in commercial [_)rocesscd meat products. A'l'hcsc mixtyr¢s extracts were examined with sodium dodecyl
Epolyacrylamide gel electrophoresis (SDS-PAGE) for protein characteristics.
g
) )zl}(t;Cl eleclmpborgsis . . ) : 2 ‘ L1
Q]Cqmtll\c c‘famlynalmn of protein extracts lrom prcssunzcd mcalland control meat samgles was performed b} SDS-PAGE
I<|xClr(ﬂhorem I'he mglhud cmpkgcd was SIml!gr to that dcscrlbcq by Laemmlhi (l‘)‘73')‘ with 12% acry!amujc slab gels.
tl[‘i'lt Phoresis was carried out in 1r|:<—gl}'01ne buHcr.pU 8?3, coplznmng O._I"Z)(\\‘ V) SI)S T'he Samples were suhj.cclcq to‘ gel
hr "Phoresis at a constant current of 40 mA per gel. Fixation of the protein was carried out by 12% trichloroacetic acid for |
Staining wth Coomassie Brillant blue R-250 ( NeuhofY at al 1988, Defaye,1995).

Reg

ul . .
'S and Discussion

he

[Ig TSP“S of SDS-PAGE of proteins isolated from the fresh pressurized and control muscle samples are shown in Fig. | and

ey, [” ]h_C molecular weight ranges and tentative identification of the bands are also included in this figure. (Generally,

he 3 'Cation of the minor bands proved difficult because of the lack of authentic standards.)

(W 520 gel system employed in this experiment could clearly distinguish qualitative composition of water-soluble protein

The )f”‘d salt-soluble protein (SSP) extracted from pressure treated meat as compared to the control one.

LI edj()r contractile proteins, actin and tropomyosin together with several minor protein components were readily discerned

Dn)te_n-\tracts‘ but myosin only in control extracts. The bands within the 80,000-160,000 Dalton region probably included the

Conyy, S - actinin, B-actinin, C-and M-protein. The changes in the protein components of myofibrils extracted from the

ey, Untreated) and the pressurized muscles are shown in gel patterns presented in Figures | and 2 for WSP and SSP

i)alto Vely. In the SSP and WSP of pressurized meat minor changes in banding patterns can be seen near 70,000 and 55,00

COngg ° and to more extent in region 30,000-50,000 Daltons. In region below 30,000 Daltons, it was noted the increase of band

ab"\e 45 the pressure increased. The above noted changes in these regions were observed as disappearance of bands in region

S"?C IOOU‘)O Daltons

g '€ @bove 150,000 bands has disappeared totally, and the patterns of low-molecular proteins showed an increace in

'\j“ 1s likely that the lower polypeptide chains resulted from degradation of the myosin and other heavy proteins.
i ,S ' the solubility or the salting out of these proteins might have contributed to these changes, but the disapperance and

]‘ he Q(\m"J Coincident bands in the 0.25 M sucrose extracts makes this explanatiqn u_nlikel_v.

g3 . “Ms of proteins extracted from pork muscles immediately after pressurization and from control samples, are shown in

d”"fe,e "1 shows that, while there was a trend of increasing the protein content as the salt concentration increases, the

e were not statistically significant. The amounts of the salt-soluble protein were higher than the water-soluble
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protein, irrespectively of the extracts sources (pressurized meat or control). The lower quantity of proteins in the extracts
from pressure treated muscles was noticed as compared to the control one. The reason for the lower amounts of proteins
‘extracted from pressurized muscles might be ultrastructure damage of meat by pressure. These conditions could then cause
change of the polypeptide chains, disruption and release shorter-chain of polypeptides to water drip.

Conclusions

The observed disappearance of high molecular myofibrillar proteins and increase of amount of low molecular protein fractions
after muscle pressurisation gave the evidence of disintegration of molecular structure of the tiissue. The changes were more
advanced when the applied pressure was higher.
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Fig. 1. SDS-PAGE patterns of water-soluble protein (WSP) extracted from pressurized
and control (untreated) meat.
(a), (b) Pressurized at 150 MPa; (c), (d) control.

Fig. 2. SDS-PAGE patterns of salt-soluble protein (SSP) extracted from pressurized and
control (untreated) meat
(a), (b) Pressurized at 150 MPa; (c), (d) control
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Fig.3.Influence of high pressurised treatment on protein concentration
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