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Magnetic Resonance Quick Freezing

Young Boong Kim*, Sung Min Woo, Ji Yun Jeong, Su Kyung Ku, Jin Woong Jeong,
Jun Seok Kum, and Eun Mi Kim
Korea Food Research Institute, Sungnam 463-746, Korea

Abstract

This study was carried out to investigate the effects of various temperatures of electro-magnetic resonance and air blast
freezing methods on the physicochemical quality of meat. Beef (loin and round), pork (belly and ham) and chicken (breast
and leg) were purchased at a commercial market, and the meat was frozen using three methods: air blast freezing (-20°C and
-45°C) and electro-magnetic resonance quick freezing. Changes in the physicochemical properties of meat were analyzed
by drip loss, cooking loss, water holding capacity (WHC) and proximate compositions. In comparison, regardless of the
animal species and cuts of meat, electro-magnetic resonance quick freezing (2 h) resulted in a completely frozen product in
a much shorter time than -20°C and -45°C air blast freezing (24 h and 8 h, respectively). Drip loss of loin which had under-
went electro-magnetic resonance quick freezing were significantly (p<0.05) lower than those of the other two treatments,
but cooking loss and water holding capacity were the highest at 43.7% and 60.7%, respectively (»p<0.05). Characteristics
such as crude protein, crude fat and moisture compositions showed significant differences, depending on the cuts and freez-
ing methods (p<0.05). The fat composition of electro-magnetic resonance quick frozen loin and round were significantly
low (p<0.05). However, moisture content was the highest compared to other freezing methods, as 67.1% and 71.9%, respec-
tively (p<0.05). Electro-magnetic resonance quick freezing was an appropriate way to reduce the deterioration of meat qual-
ity due to freezing, and the drip loss was least for the part with low moisture, low protein, and high fat.
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Fig. 1. Temperature changes of beef loin (a-1~a-3) and round (b-1~b-3) during freezing by magnetic resonance freezing (a-1, b-1),
air blast freezing (-45°C, a-2, b-2) and air blast freezing (-20°C, a-3, b-3). *MRF: Magnetic resonance freezing
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Fig. 2. Temperature changes of pork belly(c-1~c-3)and ham (d-1~d-3) during freezing by magnetic resonance freezing (c-1, d-1),
air blast freezing (-45°C, c-2, d-2) and air blast freezing (-20°C, ¢-3, d-3). *MRF: Magnetic resonance freezing
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Fig. 3. Temperature changes of chicken breast (e-1~e-3) and leg (f-1~f-3) during freezing by magnetic resonance freezing (e-1, f-
1), air blast freezing (-45°C, e-2, f-2) and air blast freezing (-20°C, e-3, f-3). *MRF: Magnetic resonance freezing
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Table 1. Drip loss, cooking loss and water holding capacity in beef by freezing methods (Unit: %)
| ABF?
MRE" -20°C -45°C
Loin Round Loin Round Loin Round
Drip loss 4.80+0.56° 10.01x0.07° 7.334£0.36° 16.39+0.15° 6.03=0.06¢ 15.60+0.56°
Cooking loss 43.7+£1.1° 41.8+2.4% 24.5+1.8¢ 40.7+0.6° 35.2+1.2¢ 41.0£1.2%
WHCY 60.7+0.9% 61.9+1.9° 58.4+1.2° 59.3+0.8% 57.9+1.0° 57.7+0.8¢
**Means within row with different superscripts are significantly different (p<0.05).
YMRF : Magnetic resonance freezing.
YABF : Air blast freezing.
SWHC : Water holding capacity.
Table 2. Drip loss, cooking loss and water holding capacity in pork by freezing methods (Unit: %)
| ABF?
MRE" -20°C -45°C
Belly Ham Belly Ham Belly Ham
Drip loss 4.69+0.05¢ 7.22+0.26° 3.74+0.06° 9.12+0.33" 9.89+0.20° 8.72+0.03°
Cooking loss 28.243.4° 32.9+1.3° 23.1+1.8° 30.1+1.8% 30.4+1.9 23.1+1.0°
WHC? 60.7+3.6° 59.9+1.9° 59.10.8° 57.7+0.8° 59.2+0.8° 57.3+0.8°
**Means within row with different superscripts are significantly different (»p<0.05).
DMRF: Magnetic resonance freezing.
YABF: Air blast freezing.
SWHC: Water holding capacity.
Table 3. Drip loss, cooking loss and water holding capacity in chicken by freezing methods (Unit: %)
| ABF?Y
MRE" -20°C -45°C
Breast Leg Breast Leg Breast Leg
Drip loss 5.09<1.40° 4.50£0.41° 11.87+1.08° 8.70+0.19° 6.01£0.05° 1.43+0.047
Cooking loss 16.7+1.0¢ 25.2+1.0° 37.5+0.8° 34.0+1.8° 33.8£0.9° 27.2+1.4°
WHC? 85.5+1.2° 81.9+2.8° 81.8+1.2° 77.10.8¢ 80.6+1.2 78.2+0.8%

*d\Means within row with different superscripts are significantly different (p<0.05).
DMRF: Magnetic resonance freezing

DABF: Air blast freezing.

YWHC: Water holding capacity.
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Table 4. Proximate compositions in beef by freezing methods (Unit: %)
1 ABF?
MRE" -20°C -45°C
Loin Round Loin Round Loin Round
Moisture 67.1£0.5° 71.942.3 64.140.4° 70.1+0.6° 64.2+0.3° 70.7+0.1°
Ash 1.24+0.29° 1.10+0.21% 1.2540.16° 1.10+0.08% 0.63+0.05¢ 0.91+0.05*
Crude protein 21.240.6%¢ 21.9+0.6%¢ 20.9+0.6% 22.240.3% 20.2+0.6¢ 22.540.7°
Crude fat 10.4+0.5° 4.7+0.4¢ 13.540.5° 5.740.3 13.5+0.2° 5.7+£0.4¢

*dMeans within row with different superscripts are significantly different (p<0.05).
DMRF: Magnetic resonance freezing.
YABF: Air blast freezing.

Table S. Proximate compositions in pork by freezing methods (Unit: %)
1 ABF?
MRE" -20°C -45°C
Belly Ham Belly Ham Belly Ham
Moisture 54.8+3.2¢ 62.1+0.5° 53.9+0.8° 67.1+1.2° 54.6+1.4¢ 61.5+0.5°
Ash 0.90+0.09* 0.71£0.03° 0.91£0.06* 0.69+0.07° 0.80+0.07% 0.80+0.06*
Crude protein 20.8+0.5° 22.10.4° 16.2+0.2° 20.7+0.3° 17.70.6¢ 19.0+0.1°
Crude fat 22.6+0.8° 14.0+0.2¢ 28.4+0.5° 11.7+0.3" 25.4+0.6° 17.7+0.2¢

*Means within row with different superscripts are significantly different (p<0.05).
YMRF: Magnetic resonance freezing.
DABF: Air blast freezing.

Table 6. Proximate compositions in chicken by freezing methods (Unit: %)
1 ABF?
MRE" -20°C -45°C
Breast Leg Breast Leg Breast Leg

Moisture 74.4£0.1° 74.3£0.2° 73.1£0.6° 73.7+1.2% 73.0+0.1° 73.8+0.5"
Ash 1.05+0.27%¢ 0.90+0.02% 1.12+0.10% 0.94+0.16* 1.20+0.02° 0.81+0.02¢

Crude protein 23.4+0.4° 17.342.0° 24.1+0.2° 18.7+0.6° 23.1+0.1° 19.8+1.0°

Crude fat 1.0£0.0¢ 6.9+0.0° 0.9+0.2¢ 6.240.5" 0.9+0.0¢ 4240.2°

*dMeans within row with different superscripts are significantly different (p<0.05).
DYMRF: Magnetic resonance freezing.
YABF: Air blast freezing.
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