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Abstract

This study was carried out to investigate the effect of various high pressure freezing treatments on the physical
properties of pork. To compare the effect of freezing on meat quality, atmospheric freezing (AF), pressure and
freezing (PF), pressure shift freezing (PSF) and pressure assisted freezing (PAF) were conducted at pressure of
100 MPa. Water binding properties, shear force and colour were measured as physical properties of pork. PAF
showed shorter phase transition time than PSF. Although significant increase (p<0.05) in water binding properties
was found only at PAF, meat frozen under hydrostatic pressure environment showed improved water binding
properties. However, all high pressure freezing treatment caused significantly increased shear force (p<0.05),
especially at PF treatment. In color, all high pressure freezing treatments showed significantly higher color
parameters (p<0.05) than AF, whilst no significant differences among high pressure freezing treatments were
found (p>0.05). Therefore the result indicated that applied hydrostatic pressure improved functional properties
of pork with increasing freezing rate and PAF had more potential benefit than PSF at mild pressure range.
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Fig. 1. Schematic diagram of high pressure equipment.



466

o

za | +--— Atmospheric freezing (AF)
e ] ammme Pressure and freezing (PF)

i <a=mm= Pressure shifi freezing (PSF)
+—— Pressure assisted freezing (PAF)

Temperature (C)

IceIII

01 100 200

Pressure (MPa)
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Table 1. Phase transition profiles of pork under various freezing treatments

Total freezing time

Supercooling extent

Freezing point Phase transition time Pressure holding time

Treatment” . . . . .
(min) () (T) (min) (min)
AF 33.1 ad? -12 212 0
PF 333 nd -12 16.8 60.0
PSF 585 9.5 -12 12.4 39.8
PAF 60.0 3.9 -10.1 8.3 60.0

Y AF, atmospheric freezing; PF, pressurizing and freezing; PSF, pressure shift freezing; PAF, pressure assisted freezing.

? Not determined.

exo] AL 7 AS BEAIE ARE opldrin
3, A5 SU SeolAe] PSFF} PAFS] 54 SEE
H]% PSFe] 9.5C9] & FUAS A 7Y

E

o o|g PAFo] 2t} WE FAL o8 Aoz BAHUT
243 U §5 24

T4 Agl W wE =82 By 3 %% %él—%
Table 20 ERAQITE £ A& A HolElE A o
IAT ] 7 S PAFAA 7MY 2 75.0%F 1
BRI RE ek o 2 7404 75%2] R E Hol fo]4
apol 7} QUG EA] gshet. dutdeg &9 2ay M= 7}
Sl uhE adiabatic heat2] HAYol} 7|13t =& &g o}
A ZHaAZ] EHHong et al., 2006a; Hong et al, 2006b). 1]
ol E9 dFe 5 A2 71 Ao 4ed
|71 W5 20t €3 d =eshe Alte] thd AE A
° 2 Holn, mabr] Fo] FH R FL& 254 X T
2A FE E4E o3 AR HRlh AR 2 A
AMe &2 71sH 3 JHE AAE EAAZ e B2 A TEe
ube} @AY E adiabatic heato] WZtol] j3ted mhEA IHE
o =&l 1, et S AP ez AL fAHA =

Table 2. Effects of various freezing treatments on the water
binding properties of pork

Water binding properties (%)

Treatment”
Thawing loss WHC”? Cooking loss
AF 2.56+0.04" 73.05+1.69" 33.08+0.90°
PF 2174023 77.30£142°  31.79+1.16°
PSF 2.30+0.46" 79.32+0.02% 31.63£1.57°
PAF 1.21+0.18° 81.18+2.43° 31.21+0.28°

b AF, atmospheric freezing; PF, pressurizing and freezing; PSF,
pressure shift freezing; PAF, pressure assisted freezing.

2 Means+S.D. from triplicates.

» Water holding capacity.

* Means with different superscripts among same culume are
significantly different (p<0.05).
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Table 3. Effects of various freezing treatments on the color

AF PF PSF PAF
Treatment
Fig. 3. Effects of various freezing treatments on the pH value

of pork. Vertical bar represents standard deviation. Means
with different letters are significantly different (p<0.05).

of pork
. CIE color®
Treatment”
L* a* b*
AF 53.2042.33° 8.50:1.01°  10.5520.52°
PF 59.18+1.48° 9.60+£1.37°  12.75+0.24°
PSF 58.80+£1.32°  10.65+1.32*  12.504+0.63°
PAF 62.83£227° 9.8840.99°  13.28+1.05"

" AF, atmospheric freezing; PF, pressurizing and freezing; PSF,
pressure shift freezing; PAF, pressure assisted freezing.
) Means+S.D. from five replicates.
*7¢ Means with different superscripts among same column are
significantly different (p<0.05).
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Fig. 4. Effects of various freezing treatments on the shear
force of pork. Vertical bar represents standard deviation.
Means with different letters are significantly different

(p<0.05).
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