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Effect of Freezing/Thawing Cycles on Physical Properties of Beef

Mi Sun Song and Seung Ju Lee

Department of Food Science and Technology, Dongguk University,

Seoul 100-715, Korea

Abstract

Recrystallization or Ostwald ripening, by freezing/thawing cycles possibly occurring during frozen stor-
age, leads to quality loss in frozen foods. Changes in physical properties of beef during 5 cycles of
freezing/thawing were analyzed in terms of drip loss, water holding capacity, compressing force and
exudate amount by compression, pH, color, cooking loss, total loss, shear force and microstructure. Drip
loss increased with freezing/thawing cycles such that beef under 5 cycles showed twice larger drip loss
than under 1 cycle. Cooking loss and total loss also increased. Water holding capacity decreased and
shear force of cooked beef and compressing force and exudate amount by compression increased with
the cycles. Red value of color decreased with the cycles, whereas yellow and blue values increased. On
micrographs of cross section, larger holes, race of ice crystals and more damaged tissue were observed
from beef under more freezing/thawing cycles. The phenomena in the above physical properties may be
due to enlargement of ice crystals in beef by freezing/thawing cycles.
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Fig. 1. Change in the drip loss of beef with freezing/
thawing cycles.
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Fig, 2. Change in the cooking loss of beef with freezing/
thawing cycles.
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Fig. 3. Change in the total loss of beef with freezing/
thawing cycles.
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Fig. 4. Change in the shear force of beef with freezing/

thawing cycles.
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Fig. 5. Change in the compressing force of beef with
freezing/thawing cycles.
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Fig. 6. Change in the exudate amount from compressed
beef with freezing/thawing cycles.

Y ote) Pe PIUTE S, $2 ol
AARoE Guze] SYHTA BEel g &
Ase Roz vehgeh

H4N 3 pHe| HE

BEAL Harle] dd, A, 24, o §
R o] AL3NE W TEE FANE F
gL ondit}, FARlEel wHEg] el Fig 7
o] B uie} o) RA|AL AAS] Zastii
7} Bz AlololE P<0.05 FEIA FoF =)o)
7} 2% QA ST} ol BHF HFHL A%
o} tEA, &4, 237, pH 53 AFAAT e
RoZ 4elA Yth(Wagner$t Anon, 1985).

pHE BZ460% W 37t S7Hgel we} 544
oA 5472 wWalElg eyt 23 Aoje e A
o2 JePgthFig. 8). Jalang er al(1987y 171&

60.00
g
> \
S 40.00
o
Q
8 \
o
£
k<l
S 20.00
5
%
2
0.00 . r o r -

0 1 2 3 4 5 6
Freezing—thawing cycle
Fig. 7. Change in the water holding capacity of beef with
freezing/thawing cycles.
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Fig. 9. Change in the color (red, yellow and blue values of
Lovibond color scales) of beef with freezing/thawing
cycles.
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Fig. 10. Change in the microstructure (x200) with freezing/thawing cycles. (a): 1 cycle, (b): 2 cycles, (c): 3 cycles, (d): 4
cycles, (e): § cycles.
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