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freezing freezing freezing meat
|
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4°C refrigerator traits «—

Figure 1. Schematic diagram of the experiment protocol.
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thawing, 5C), 2-=3al5(Room-temperature thawing, 17°C), <&l (Water-thawing,
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AaH S 3HA HEE3}e] Minolta chromameter(Model CR-300, Minolta Camera
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AEsd =729 @A (Color), EUl(Flavor), ©]#(Off-flavor)E H7} &1L,
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sto] @& (Post-color), Bh(taste), ©]"|(Off-taste), %W

(Post—flavor), ©]3(Off-post-flavor), %2 7 (Texture)S 5% 2 =Ho =z H7lsl

A& A EAEALS SAS(Statistics Analysis System, USA) program
(2001)&  AFE3te] FAREAS AAISE o™, Duncan® A7 W (multiple

range test)e ©]&3dto] oA 5% Tl HASA
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Table 1. Effect of freezing methods on the water-holding capacity of the

longissimus dorsi muscle

Freezing methods

Fresh ¢ Air blast Magnetic fields Immersion Sienif
resh mea ignificance
freezing(-40C) freezing(-50C) freezing(-66C)

FFU(mg) 67.33'+1390 110.06°+44.78 85.50™+37.42 8550"+37.42 NS
Drlp loss 3 683+O 66 6 08b+1 26 3 9Oa+1 19 4 303b+2 02 Sesksk
O, 1) T o o S
Priploss 59194087 9474126 687°%145  T07°:127 e
0, 20 T o - o
Cooking a b a ab

1895+3.26  26.38°+4.04  1879%+3.14  20.19+2.44 s
loss(%)

Levels of significance: NS, Not Significant; *xxP < 0.001.

““Means with different superscripts in the same row significantly differ (P < 0.05).

FFU, Filter paper Fluid uptake.
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Table 2. Effect of freezing methods on the texture of the longissimus dorsi

muscle
Freezing methods

Fresh ¢ Air blast Magnetic fields Immersion Sienii

resh mea freezing(-40C) freezing(-50C) freezing(-660) ¢
Hardness  30.80°+846  3551°+7.72  30.28%+4.29  32.17°+3.22 *
Cohesiveness ~ 0.38°+0.08  0.39°+0.02  041°+0.04  0.40°+0.34 t
Springiness  0.68°+0.11  0.79°+0.06  0.75"+0.08  0.77°°+0.08 ¥
Adhesiveness  -5.35°+2.92  -527°+2.13  -4.70°+1.26 -4.79°+1.41 NS
Gumminess 11.75°+358  14.13%+3.30 12.64%+2.11  13.13%+2.23 NS
Chewiness  9.03+2.45  11.20°+271  9.72°+1.82  10.12+1.26 T
Resilience  0.20°+0.13  0.13°+0.07  0.19°+0.02  0.13"+0.02 *

Levels of significance: NS, Not Significant;T ;P < 0.1, =P < 0.05.

*PNeans with different superscripts in the same row significantly differ (P < 0.05).
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Figure 2. Freezing curves of pork loin according to sample thickness
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Table 3. Effect of freezing methods and different thickness on the water—holding

capacity of the longissimus dorsi muscle

Thickness (cm)

Methods 1 25 5 7.5 10 Significance
MFF 57.33%+180 &81.00%+223 76.00°+7.8 109507346 111.66%+682 NS
FFU
ABF 86.33"+173 113.00°+t496 128.00°+t476 136.66°+756 138.33%+23.7 NS
MFF 3.41°°4+04 2.53°+0.2 3.92™+11 4.62°+0.7 5.26%+0.9  **x
Drip
loss be . ab a ab
ABF 8.68°°t0.1 8.12°*1.1 9.71*"+10 10.90t05 9.99%°+1.0 Hokok
~ MFF 21.00°+257 16.35°t2.8 20.50°+2.8 16.18"+29 19.05™ +2.1  sxx
Codking
1 )
°%  ABF 26.73%+25 24.66°+34 27.58°+34 29.20°+37 23.75%°+6.4 NS

Levels of significance: NS, Not Significant; ***P < 0.001.

*PNMeans with different superscripts in the same row significantly differ (P < 0.05).

FFU, Filter paper Fluid uptake.

MFF, Magnetic fields Freezing.

ABF, Air Blast Freezing.
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Air blast freezing

Magnetic fields freezing

Figure 3. Pictures of drip loss (48h) on the different freezing methods.

Table 4°] YeEtAT. & A5 2

=

)

=]
=

S FE Jo® Yeyh 3

AR A7 1

o3 4

R
7} o

E59)
F 7

]

o5 o

=K

o
ﬂ

°
N

214

|

A =

=
T

o
N

Bk =,

o}l thi

w5ee] v
N4 el

Bl

OS2 e} 7

al

K

K

5

Aol 7k VERA . T

o4

= AT kel

o A
i

A2 7 aq-E A,

3l &

=
T
2

H

[e}fe}
=

Al
2

ekl

A tHHamm %, 1982).

PN
T

sk
=

23t

i)

H

ng

]

B

of

Bl

AT,

gl

_23_



Table 4. Effect of thawing methods on the water—holding capacity of the

longissimus dorsi muscle

thawing methods

Cold-water Refrigerator Room-temperature

thawing thawing thawaing Water-thawing  significance
Drip loss b a a a
o 440°+067 686156 750°+2.26 6.57°+0.96 «
Drip 1 ‘ , , ‘
“(1; d)° 55 700°:070  10.94%+1.44 11.77°+2.58 8.96™+131 -
Cooking A a a A
1 26.62'+128  2859°+1.60 98.74%+2.05 27 58'+6 .42 NS
0SS

Levels of significance: NS, Not Significant; *P < 0.05, **xP < 0.01.

ab\eans with different superscripts in the same row significantly differ (P < 0.05).
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NS
NS
NS

8.72°+0.53
3.27°+0.45

42.59"+2.91

9.23"+1.85
4.18"+0.41

ROOII%Eta%li)relgature Water-thawing P-value
44.96"+1.96

Thawing methods

42.48"+3.41
9.25"+1.18
4.26"+0.75

Cold-water
thawing

9.33%+£0.88

3.56""+0.54

dorsi muscle
41.85%+0.90

L*
ax
bx*

Table 5. Effect of thawing methods on the meat color of the longissimus

ab\eans with different superscripts in the same row significantly differ (P < 0.05).

Levels of significance: NS, Not Significant
Lx*, lightness; a*redness; b*, yelloness.
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Table 6. Separtion rate and appearance of pork cutlets by different freezing

methods and storage period

Appearance

Days Methods  Separation  Appearance Color Flavor Off-flavor Overall

MFF 0.00"£0.00 500°£0.10  450°+0.10 ~ 4.50°£0.10  1.50°+0.10  4.50"+0.10

’ ABF  17.24°#1324  450°+0.10  4.00°+0.10  350°+0.10  2.00°+0.10  3.50°+0.10
MFF 0.00+0.00  4.00°+0.10  4.00°+0.10  350°+0.10  2.00°+0.10  4.00°+0.10
! ABF  2284*+3250 350°+0.10  350°+0.10  3.00°:0.10  1.50°+0.10  3.00°+0.10
MFF 1435918  350°+0.10  350°+0.10  350°+0.10  1.50°+0.10  3.50°+0.10
. ABF  2323'#1333 350°t0.10  350°:0.10  250°+0.10  3.00°:0.10  3.00°+0.10
MFF  1053'+1595  3.00°t0.10  3.00°t0.10  3.00°+0.10  2.00°+0.10  3.00°+0.10
. ABF 2523098 3.00°+0.10  3.00°+0.10  250°+0.10  3.00°+0.10  2.50"+0.10
MFF : 3.00°+0.10  3.00°+0.10  2.00°+0.10  2.00°+0.10  3.50°+0.10
- ABF : 3.00°+0.10  3.00°+0.10  2.00°t0.10  4.00°+0.10  2.00°+0.10

*PNMeans with different superscripts in the same row significantly differ (P < 0.05).
MFF, Magnetic fields Freezing.
ABF, Air Blast Freezing.
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Magnetic freezing pork cutlet, 14 day | Air blast freezing pork cutlet, 14 day

Magnetic freezing pork cutlet, 21 day | Air blast freezing pork cutlet, 21 day

Figure 4. Pictures of pork cutlet separtion on the different freezing methods

and storage period
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Table 7. Sensory characteristics of pork cutlets by different freezing methods

and storage period

Sensory evaluation

Post Post Post
color flavor off flavor

Off Overall

Days  Methods ~ Texture taste acceptance

Taste

MFF 4.00°£0.10  4.50°£0.10 4.50"+0.10 2.00°#0.10 3.50°+0.10 2.00°+0.10 3.50°+0.10

0 ABF  2.00°+0.10 3.00’+0.10 1.50°+0.10 2.00°+0.10 1.50"+0.10 2.00™+0.10 2.00°+0.10
MFF  3.00%0.10  350°+0.10 3.00°+0.10 2.00*+0.10 4.00°+0.10 2.00°+0.10 350"+0.10
! ABF  3.00°+0.10 350°+0.10 3.50°+0.10 2.00°+0.10 3.50°+0.10 2.00°+0.10 350°+0.10
MEF  4.00%0.10  350°+0.10 3.00°+0.10 250*+0.10 3.50°+0.10 2.00°+0.10 3.00°+0.10
1 ABF  2.00+0.10 3.00°+0.10 2.00"+0.10 4.00°+0.10 2.00"+0.10 3.50’+0.10 2.00"+0.10
MFF  350%#0.10 350°+0.10 3.50°+0.10 250*+0.10 3.50°+0.10 2.00°+0.10 3.00°+0.10
21 ABF  150°0.10 250°+0.10 1.50°+0.10 4.00’+0.10 2.00°+0.10 350°+0.10 2.00°+0.10
28 MEF  2.00%0.10  3.00°+0.10 1.50°+0.10 250*+0.10 3.50°+0.10 2.00°+0.10 3.00°+0.10

ABF  1.00°£0.10 3.00°+0.10 2.00°+0.10 4.50°+0.10 2.00°+0.10 350°+0.10 2.00°+0.10

*PNMeans with different superscripts in the same row significantly differ (P < 0.05).
MFF, Magnetic fields Freezing.
ABF, Air Blast Freezing.
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ABSTRACT

Effect of magnetic fields freezing on pork quality traits

Kyoung-Bo Ko

Department of Animal Biotechnology, Graduate School

Jeju National University, Jeju, Korea

The purpose of this study is to minimize the changes in meat quality that
occurs in freezing meat. The analysis of this study has been performed on
the changes in pork meat when the meat was frozen and thawed with the
use of air blast freezing, immersion freezing, magnetic fields freezing.
Through the analysis, the study was intended to minimize the changes in
meat quality that occur during freezing, and to obtain thawing meat close to
fresh meat. Loin were formed in the size of bcm, they were processed
through air blast freezing, magnetic field freezing, and immersion freezing,
and then their water-holding capacity and texture were evaluated. Loin were
processed through magnetic field freezing according to their thickness (2.5cm,
5cm, 7.5cm, 10cm)and core temperature was measured, and then
water—holding capacity after thawing was compared with the water—holding
capacity of the loin processed through air blast freezing. Loin were processed
through magnetic field freezing was thawed in the conditions of cold water
thawing, refrigerator thawing, room-temperature thawing, and water-thawing,
and its water—holding capacity and meat color were evaluated. Pork cutlet

was frozen through magnetic field freezing, and after the thawing of a micro
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wave. Pork cutlet Separation rate was investigated and a sensory evaluation
was performed. With regard to the water-holding capacity of freezing
methods, the results of this study showed that the drip loss(1ld) and cooking
loss of the loin processed through magnetic field freezing had close to ones
of fresh meat (P < 0.001). With regard to the transit time of ice crystal
according to the thickness of magnetic field freezing processed loin, the
results of this study showed that 2.5cm thickness, it took 40-50 minutes, in
case of bcm, it took 70-90 minutes, in case of 7.5cm, it took 90-120 minutes,
and in case of 10cm, it took 130-140 minutes. Thawing loss and cooking loss
were lowest in 2.5 cm loin (P<0.001)and highest in 10cm loin(P<0.001). Loin
samples with 2.5 to 5 cm thickness showed similar overall meat quality.
Comparison of freezing methods, magnetic field freezing showed higher
water—holding capacity and lower cooking loss than air blast freezing.
Comparison of thawing methods, cold-water thawing showed lower drip loss
(1d) than other thawing methods (P < 0.01). This study compared magnetic
field freezing with the exiting freezing method, and its results showed that
the magnetic field freezing had better water-holding capacity than the
existing method. The results came from the judgment that ice crystal was so
small at the time of freezing that the meat quality did not worsen after its
thawing. Accordingly, an analysis on the magnetic field freezing should
continue to be performed to increase the freezing method. In further studies,
it 1s necessary to research how the recrystallizability of ice crystal during a
period of preservation of meat processed through magnetic field freezing

affects the quality of the meat.
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