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Abstract

This study was carried out to investigate the effects of freezing temperature on quality of vacuum pa-
ckaging freezed beef. In case of thaw drip loss, the freezing of —3C and —20°C were 5.23% and 5.17%
to 60 days respectively, were increased significantly during freezing. The cooking loss of water bath and
pan were increased significantly during freezing than the beginning of freezing, but were no different he-
tween —37C and —207., The salt soluble protein extractability was decreased during freezing, the —20¢C
freezing was higher than —3C freezing. The water soluble protein extractahility was increased during
freezing, the —37C freezing was higher than —207C freezing. The L, a and b value of the beginning of
freezing higher than during freezing, The myoglobin denatured percentage of the —3% freezing was hig-
her than —20C freezing, the 15 days storage of —3%C freezing was highest to 95%. The shear force val-
ue was net change during freezing, the myofibrillar fragmentation index during freezing was higher than
the beginning of freezing, but was not change during freezing. The pH was decreased to freezing 45
days, after that increased.

Key words : freezing temperature, cooking loss, protein extractahility, color, shear force value, myof-

ibrillar fragmentation index,
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Fig. 1. Changes in thaw drip loss(%) of vac-
uum package beef during freezing storage.
®: -3t W —20TC

t}.

Z2]a 200008 7HE pandA ZrEder A9-2 71
e FA7| 7] ARdrs AAFH R Frkeit
7} 60ds)E —3ce —20C FEAT] I 34,

FALE AFEY A5 F8d vXe 9% 411

26% B 34.01%% ehfo] §427]9] 18.88%M.
g A sA Bo) e Aol 7 AT A
oo T2 0LARE —20Tel)A rgaisie] T
o] SAEGEAT EAAT 454 o] THHE —3T
el Wol T FPolgch 22t OB £ 5
AT Abeldle @A Aole fle Ae= yEntth
sEcgges a0 g o4 L F
3 Al s Fdr|zke] ERE uet
AaE 0 7 Z7keltizt -3t —20celA 6047t
=2EE9S o] Zkzb 35.49%9) 39.18%2 VERG
E=

A% Fo) Egol BAEk A W5k Hamme
215 pHe zZhae] glejA g o] Paste] Zh
o) Wbl Ehoka a}gﬁicw% Fennerma® = S7d] <]
3 g o) Mo Bapde] 7AE HEEY
%, AAY 8 FAF] Z71en sglch
Wingers} Fermenma®™ &= B2 ol8] &5t
F Lxdke] Zy)ehty a1on, Bhattacharya
Fog FAAR |0 ABASE STl T
ok atel A B Ao} dX]She A3l

o ot rlo

U\E

Pﬂfﬂ o84 o
g8 Tl %%*é% A¥etar o As4E
Table 2] VFERASATE G848 @8 E F249 25
—3cet 20l AAEAE Wl AA47|zhe] A
sapaA HA e (p<0.05) 7Hashe Ao

Table 1. Changes in cooking loss(%} of vacuum package beef during freezing storage

Freezing days

Freezing temp.

0 15 3G 45 60
Water cooking loss{%7)
-3¢ 24.30+1.914 37.83+1.17° 41.17+2.55° 30.454+0.93 44,12+1.392
—20TC 24.30+1.914 35,47 £2.40° 41.83+2.040 40,03 +1.06° 45,91 4 0.982
Total loss(%5)°
—-3TC 24.30 41.20 46.38 44.58 498.35
—20¢C 24.30 37.55 45.65 44.09 51.08
Pan cooking loss(%)
-3t 18.88L7.23° 26.77 +4.09° 26.61 =5.66° 32,77 £0.200 34.26£3.7C4
—207C 18.88.+7.23p 27.84-44. 212 314000907 30.22+1.95* 34.01+3.702
Total loss(%a)!
—3T 18.88 30.04 31.82 37.90 29,49
—20% 18.88 29.92 35.22 34.28 39.18

Mean+S.D.{n=3)

a~d Means in the same row with different superscripts are significantly different {p<0.05)

® Water cooking loss + drip loss
f Pan cooking loss + drip loss
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Table 2. Changes in salt soluble protein and water scluble protein extractability(mg/g) of vacuum

package beef during freezing storage

Freezing days

Freezing temp,

0 15 30 45 60
Salt scluble protein
—3T 43.5+2.12 35.8£1.3° 34.241.2° 21.5+1.5% 23.5+1.7%
—20% 43.5+2.1° 36.5+3.8" 36.4+5.4b 32.0+4.6% 37.94£4.80%
‘Water soluble protein
-3¢ 36.54+2.8° 41.1+3.9b 40,7 43,45 43,0375 52.04.1%
—207T 36.5£2.8° 41.9+3.60 48,811 8% 49.5+ 2.8 38.0+3.9by

Mean+S8.D,{n=3)

a~¢ Means in the same row with different superscripts are significantly different(p<0.05)
% ¥ Weans in the same column with different superscripts are significantly different {p<0.05)
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Table 3. Changes in Hunter I, a, b and myoglobin denatured percentage of vacuum package beef dur-

ing freezing storage

Freezing days

Freezing temp.

0 15 30 45 60

L. value(n=5)

-3t 42.2+41.3° 36.3+1.3% 38.6+1.1% 37.6+0.8" 35.3+1.6°
—20TC 42.2+1.3 36.40.6% 36.631.0%¥ 37.820.7° 35.84+2.0¢
a value{n==5)

-3% 15.7+1.7 13.340.65 12,340.4" 13.14+1.3 13.4+1.6°
—-20TC 157+1.78 11.7+0.8% 12.24+1.0° 13.0+1.30 13.6+0.9°
b value(n=5)

-3t 4.7+1.22 1.2:40,20¢ 0.60.4° 1.9+0.9b 1,220.5%
—20%¢ 4.7+1.2° 0.5+0.2¢ 0.8+0.4¢ 1.8x1.0 1.1+0.3%
Myoglobin denatured percentage(n=3)

—3TC 03.7+2.42 96.0+1.2% 80.3+6.6° 94.1+0.4* 01.8+1.3®
—20TC 03.7+2.4% 83,342 4bey 76.1+4.8° 88.5+5.3% 91.2+1.4*

Mean+5.D.

2~¢ Means 1 the same row with different superscripts are significantly different{p<0.05)

¥ Means n the same column with different superscripts are significantly different (p<0.05}
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Table 4. Changes in shear force value{kg) and myofibrillar fragmentation index of vacuum package

beef during freezing storage

Freezing days

Freezing temp.

0 15 30 45 60

Shear force value{n=>5)

-3t 4.9%+1.5 46207 4.8+1.4 4.9+1.5 4.6+04

—207 49+1.5 4.7+£1.3 4.8+0.7 4.7+1.2 4.7+1.5

Myofibrillar fragmentation index (n=3)

-3t 43.940.6° 54.3+4,72 52.8+2.4° 54,1+3.7 5L.5+0.4%0

—20C 43.940.8° 51.34:4.120 51.6+1.7% 53.0+4.3 51,3650
Mean+3.D,

2, % Means in the same row with different superscripts are significantly different (p<0.05)
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Fig. 2. Changes in pH of vacuum package
heef during freezing storage.
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