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Effects of Freezing Period and Chilling Process after Thawing on Physicochemical
Properties and Palatability of Hind Shank Meat from Korean Native Beef
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Dept. of Food Science and Biotechnology, Kyungsung University, Busan 608-739, Korea

Abstract

Effects of freezing period and chilling process after thawing on the physicochemical properties and palatability of hind
shank meat from Korean native beef were investigated. There were no significant differences in the Hunter's color, volatile
basic nitrogen (VBN) or collagen amount of hind shank meat upon freezing with vacuum packing at —20C for 9 months.
In addition, while pH, thiobarbituric acid (TBA) value, hardness, drip and boiling loss of hind shank meat increased and
palatability decreased, there significant difference were observed only after 9 months. Softness, water holding capacity, L-glu-
tamic acid, oleic acid, and polyunsaturated fatty acid contents increased upon chilling for 4 days after thawing, and there was
a significant increase in palatability. The values of VBN and TBA increased markedly upon 6 days of chilling after thawing,

and there was a significant decrease in palatability.
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Table 1. Changes in Hunter's color, pH, VBN and TBA value of hind shank meat prepared from Korean native beef

during storage at —20T

Frozen months

Item
0" 6 9

Hunter's L 36.6+6.65 36.9+5.23 36.0+4.17 35.6+5.32
Hunter's a’ 25.442.15 25.142.76 26.7+3.63 26.142.89
Hunter's b 13.242.13 12.5+1.91 12.3+1.88 11.042.29
pH 5.66+0.08 5.69+0.12 5.72+0.26 5.71+0.03
VBN” 8.12+1.45 9.1942.18 9.39+2.11 11.2243.28
TBAY 0.130.04 0.17+0.06" 0.22+0.04® 0.31£0.07"

) Raw meat after 24 hours postmortem.

? MeantS.D. with different superscripts within the same row are significantly different at p<0.05.

% Volatile basic nitrogen(mg%).
' Thiobarbituric acid(mg malonaldehyde/kg).
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Table 2. Changes in collagen contents, hardness, WHC, drip loss, boiling loss and palatability of hind shank meat prepared

from Korean native beef during storage at —20T

Frozen months

Item
0" 3 6 9
Collagen(g/100 g) 1.66+0.71 1.68+0.36 1.63+0.31 1.60+0.51
Hardness(dyne/cm’) 3,982+412.86™ 3,995+312.69" 3,987+413.11° 4,225+557.18"
WHC(%)” 41.63£3.77° 39.91+4.66" 38.93+6.11% 35.114£5.96°
Drip loss(%) - 4.97+1.12° 5.88+0.98™ 7.71%1.73"
Boiling loss(%) 29.19+5.02° 30.37+4.48% 30.98+3.76" 33.53+5.03°
Palatability” 4.96+0.61° 4.85+0.66° 4814037 4534057

) Raw meat after 24 hours postmortem.

? Mean+S.D. with different superscripts within the same row are significantly different at p<0.05.

® Water holding capacity.
K Sensory evaluation scour.

Table 3. Effects of chilling process after thawing on Hunter's color, pH, VBN and TBA value of frozen hind shank meat

prepared from Korean native beef

Chilled days after thawing

Item
0" 4 6

Hunter's L 36.0+4.13 36.9+5.23 36.5+4.17 35.6+5.32
Hunter's a’ 26.7+2.93 25.142.76 25.7+3.63 26.142.89
Hunter's b’ 12.3+1.72% 12.5£1.91° 13.3+1.88" 11.0£2.29°
pH 5.70+0.71° 5.75+0.72" 5.78+0.76™ 5.85+1.03"
VBN’ 9.28+1.11° 11.1943.18" 14.302.11° 19.22+3.28"
TBA" 0.180.05" 0.25+0.06" 0.26+0.04" 0.31+0.07*

D Stored at —20°C for 6 months after 24 hours postmortem, thawed in 4+C for 20 hours and then chilled at 4T for 0 day.
* Mean+S.D. with different superscripts within the same row are significantly different at p<0.05.

94 The same as in Table 1.
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Table 4. Effects of chilling process after thawing on physicochemical properties of frozen hind shank meat prepared from

Korean native beef

Chilled days after thawing

Item
0" 2 4 6
Collagen(%) 1.67+0.35 1.69+0.51 1.62+0.58 1.68+0.37
Hardness(dyne/cm’) 3,329+283.12"% 3,301+198.65" 3,279+297.68° 3,266+239.17°
WHC(%)” 38.7343.18" 39.91+4.66™ 41.936.11° 40.11£5.96"
Drip loss(%) 4.75+0.93 4.89+1.12 5.75+1.53 5.91+1.67
Boiling loss(%) 30.39+3.97° 29.29+4.48™ 27.35+3.76° 27.03+5.53"

D Stored at —20C for 6 months after 24 hours postmortem, thawed in 4C for 20 hours and then chilled at 4C for 0 day.
? Mean+S.D. with different superscripts within the same row are significantly different at p<0.05.

® The same as in Table 2.
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Table 5. Effects of chilling process after thawing on free
amino acid contents of frozen hind shank meat prepared
from Korean native beef (mg/100 g)

Chilled days after thawing

Item o ]
Phosphoserine 0.39+0.01 0.52+0.05
Taurine 6.45+0.11% 7.52+0.29"
L-Aspartic acid 5.76+0.83 5.784+0.66
L-Threonine 3.17+0.52 3.2840.93
L-Serine 4.05+0.33 4.01+0.65
Asparagine 2.05+0.51 2.67+£0.29
L-Glutamic acid 5.95+0.33 8.05+0.71°
L-Proline 0.75+0.66 0.72+0.86
L-Glycine 11.97+3.76 13.26+2.89
L-Alanine 8.72+0.85 9.55+1.03
L-Valine 3.95+0.06° 4.26:0.02°
L-Isoleucine 5.83+0.48 6.53+0.59
L-Leucine 4.73+0.81 4.94+0.81
L-Tyrosine 4.88+0.81 5.13+0.81
L-Phenylalanine 3.95+0.81 3.29+0.81
L-Lysine 4.91+0.81 5.71+0.81
1-Methyl-L-histidine 2.15+0.31 2.47+0.19
L-Histidine 3.10+0.81 4.03+0.81

Total 82.76+9.18 91.72+10.21

" The same as in Table 3.
? Mean+S.D. with different superscripts within the same row are
significantly different at p<0.05.
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Table 6. Effects of chilling process after thawing on fatty
acid contents of frozen hind shank meat prepared from Ko-
rean native beef (%)
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Table 7. Effects of chilling process after thawing on pa-
latability of frozen hind shank meat prepared from Korean
native beef

Chilled days after thawing
0" 4

Item

Myristic acid Ciao 2.42+0.28 2.39+0.12

Palmitic acid Cigo 27.89+£1.92?  25.06+3.08°

Palmitoleic acid Cie. 4.01+0.51 4.52+0.12
Magaric acid Cizo 0.524+0.09 0.53+0.48
Magaroleic acid Ci7. 0.59+0.01° 0.67+0.01°
Stearic acid Ciso 12.16+0.75"  10.210.63"
Oleic acid Cis:inoc,inot 47.8346.69°  50.68+1.98"
Linoleic acid Cisanoc 3.34+0.29 3.38+0.48
7 -Linolenic acid Cis:3ne9.12¢ 0.12+0.03 0.15+0.61
Linolenic acid Cig:3n9,12,15¢ 0.41+0.02 0.51£0.09
Arachidic acid Cxyo 0.74+1.03 0.82+0.88
Eicosadienoic acid Cao:2 0.63+0.07 0.79+0.12
cis-11,14,17-Eicosatrienoic acid 03 1.23+0.09 1.22+0.02
Heneicosanoic acid Cai; 0.11+0.01 0.15+0.03
SFA” 43.84+1.01"  39.16+1.23"
MUFA" 5243178 55.87+1.85
PUFA” 3.73:0.78  4.97+0.93

" The same as in Table 3.

? Mean+S.D. with different superscripts within the same row are
significantly different at p<0.05.

? Saturated fatty acid.

¥ Monounsaturated fatty acid

> Polyunsaturated fatty acid
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Chilled days after thawing

Item D
0 2 4 6
Taste 4524052  447+0.62 449+035  4.43+0.48
Aroma 4.76+032"” 5.03+0.60° 5.11£0.41° 4.73+0.38"
Juiciness  3.91£047  4.024039  4.10£0.58  4.06+0.55
Tenderness 4.71+0.71°  5.07+0.94" 535+1.11°  5.27+0.95"
Palatability 4.67+0.55° 4.79+0.62 5.18+0.65" 4.63+0.57"

" The same as in Table 3.
? Mean+S.D. with different superscripts within the same row are
significantly different at p<0.05.
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