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Effect of Freezing Temperature on the Quality of
Beef Loin Aged after Thawing
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Dept. of Food Technology, Taegu Technical College, Taegu 704-721, Korea

Abstract

This study was carried out to investigate the effects of freezing temperature on the quality of thawing
aged beef loin. Drip loss was higher at —3°C freezing than at -~20°C freezing, showing 17.21% drip loss
after 6 days aging by -3°C freezing, 14.92% drip loss 12 days aging by —20°C freezing. Cooking loss by
both water bath and pan boiling were decreased with increased in aging days. The salt soluble protein
extractability of the beef loin was increased until 9 days aging by both -3°C and -20°C freezing, after that
was decreased. The L-value of the beef loin was high until 9 days aging by -3°C freezing, after that
the L—value of that was decreased. And the aging at —-20°C freezing was high significantly with increased
aging days. The a-value of the beef loin was low significantly in 6 and 9 days aging by -3°C freezing,
-20°C freezing was low significantly with increased aging days. The b-value of the beginning of aging
was higher with increased aging days. The percentage of denatured myoglobin of the beginning of aging
was the highest, then those of —3°C and —20°C freezing showed 89.70% and 88.00%, respectively. The shear
force of the beef loin was decreased with aging days, but the myofibrillar fragmentation index increased
with aging days. The pH of the beef loin increased until 6 days of aging by both -3°C and —20°C freezing,
after that the pH decreased.
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Fig. 1. Changes in drip loss of thawed aging beef.
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Table 1. Changes in cooking loss(%) of thawed aging
beef

Aging days after thaw
0 3 6 9 12

Water cooking loss

-3°C 46.77* 40.14° 40.94° 39.33° 40.08"
-20°C 46.07* 3857 3957° 41.28° 33.60%
Total loss”

-3°C 49.15 5048 5806 54.67 56.07
-20°C 4788 4951 52.26 49.61 4861
Pan cooking loss

-3°C 31.16* 19.32° 1951° 19.48° 22.96™
-20°C 30.28° 2247° 21.90° 23.02° 12.15%
Total loss”

-3°C 3354 2966 3663 3582 3895
-20°C 32.09 3341 3359 31.35 27.07
Mean(n=3)

2%\ leans in the same row with different superscripts are
significantly different(p<0.05).
*¥Means in the same colomn with different superscripts
are significantly different(p<0.05).
“Drip loss+ water cooking loss
2)Drip loss+pan cooking loss
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Table 2. Changes in protein extractability (mg/g) of thaw—
ed aging beef

Aging days after thaw
0 3 6 9 12

Salt soluble protein

-3°C 3133 41.30° 38.10% 54.2766.40%

-20°C 3193° 36.17° 33.93° 38938553
Water soluble protein

-3°C 37207 55.03% 54.77% 59.13° 44.077

-20°C 44.37% 49.13% 5373% 57.73* 49.90°*

Mean(n=3)

a~9Means in the same row with different superscripts are
significantly different(p<0.05).

*YMeans in the same colomn with different superscripts are
significantly different(p<0.05).
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Table 3. Changes in color difference and percentage de-
natured myoglobin(PDM) of thawed aging beef

Aging days after thaw

0 3 6 9 12

L-value(n=5)

-3°C 37.70° 39127 42.62%° 44.44™ 40.96™
-20°C 3850° 39.86™ 40.58™ 42.00°" 43.70™
a-value(n=5)

-3°C 1634* 1520™ 568Y 500° 12.06™
-20°C 17.46° 13.16% 11.74" 690° 4.24%
b-value(n=5)

-3°C 744° 712 6.02%° 746™ 548
-20°C 754" 630° 6.82% 560% 6.30™
PDM(n=3, %)

-3°C 89.70° 8790° 7203° 71.87° 75377
-20°C 88.00° 8573 77.23° 77.50° 85.60™
Mean

a~dN\eans in the same row with different superscripts are
significantly different(p<0.05).

“*Means in the same colomn with different superscripts
are significantly different(p<0.05).
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Table 4. Changes in shear force value and myofibrillar
fragmentation index of thawed aging beef

Aging days after thaw

0 3 6 9 12
Shear force value(n=5, kg)
-3°C 389 204°  229° 217 144°
-20°C 3.00° 244® 208" 155° 135
Myofibrillar fragmentation index(n=3)
-3°C 4783 5427 50.00° 60.77° 65.33°
-20°C 4753 5350 56.01° 59.53° 6887

Mean
*"“Means in the same row with different superscripts are
significantly different(p<0.05).
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Fig. 2. Changes in pH of thawed aging beef.
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