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The Effect of Freezing Rates on the Physico-Chemical Changes
of Beef during Frozen Storage at -20C
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Food Science and Technology Lab., Korea Food Research Institute, Seoul

Abstract

In order to study effect of freezing rates on the quality changes such as pH, TBA value, free
fatty acids and protein extractability, cylindrical chopped beef logs with 10cm of diameter and
10cm of height were frozen at three freezing rates(0.97cm.hr, 2.05cm, hr, 3.71cm,hr)using air
blast freezer. Physico-chemical changes of frozen meat were investigated during forzen storage
at -20°C for 16weeks. Results on pH change showed 0.1 ~0.2unit increase at the 16th week of the
frozen storage and the change was smaller with the increasing freezing rates. Free fatty acids
content and TBA value also were increased during forzen storage, but they were minimal at 3.
7lcm,hr freezing rate. Correlation coefficient between TBA value and free fatty acids content
were highly significant(r = 0.804). After 16weeks of storage, extractibilities of salt soluble protein
were decreased by 17.7%, 6.1% and 1.6% at freezing rates of 0.97, 2.05 and 3.71cm ~hr, respective-
ly. On the other hand, extractabilities of water soluble protein were decreased by 26.0%, 21.2%
and 18.5%, respectively. The effect of freezing rates on the protein extractability appeared to be
greater in salt soluble protein than in water soluble protein, but freezing denaturation was more
rapid in water soluble protein.
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Fig. 1. Effect of freezing rates on the pH change of beef
during frozen storage. Standard error is indicated with
the appropriate symbol above and below the mean.
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Fig. 2. Effect of freezing rates on the salt soluble protein
exitractability of beef during frozen storage. Standord
error is indicated with the appropriate symbol above
and below the mean.
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Fig. 3. Effect of freezing rates on the water soluble
protein extractability of beet during frozen storage
Standard error is indicated with the appropriate symbol
obove and below the mean.
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Table 2. Effect of freezing rates on the free fatty acids
content of beef during frozen storoge lunit=% of total
lipid content]

Freezing

\r\zites 0.97 2.05 3.71
Frozen tcm/hr) {cm/hr) (cm/hr)
storage ™

Row L910.00) 191008 1.910.08)

| day 2.75(0.39)  2.05(0.14°  1.91(0.20)°
Foweek  3.410.38)°  2.2000.10°  2.00(0.15)
4 week  3.7900.40%  3.48(0.33°  2.33(0.35)°
B week 4.00(0.40%  3.89(0.33)%  2.60(0.33)°
e week 4.54(0.36)°  4.05(0.34)%  2.71(0. 26)°
16 week  5.46(0.457°  4.60(0. 55)a 3.09(0.38)°

oo Votues with the duferent superscript in the same frozen
roroge hme are significantly different ot the 5% level.
= Volues 1 oarenthess are stendard deviancns

Table 3 tffect ot freezing rates on the TBA value of
beet during trozen storage (unit=0.D at 530nm)
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‘6 weer  0.389(0.050)% 0.3670.045)°° ©.304(0.025)°

ot Values with the different superscript in the same frozen
storage time ore significantly different ot the 5% level.
= Values in parenthesis are standord deviations
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Table 4. Correlation coefficients for selected paired
variates

. . correlation
paired variates coefficient

pH versus salt soluble protein extra-

ctability - 0.693%x

pH versus water soluble protein

extractability - 0.794x

free fatty acids content versus salt . 0.550%

solubie protein extractability ’

free fatty acids content versus water . 0.905%%

soluble protein extractability

TBA value versus free fatty acids content 0.804**

*: Value is significantly different at the 5% ievel
*x: Value are significantly different at the 1% level.
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