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Quality improvement and aging effect of beef by low-temperature
treatment of non-preferred parts of beef
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Abstract In this study, quality improvement of beef was attempted according to the low temperature treatment and
aging period of grade 1 compared to grade 17 beef. The fat content and shear force of beef grade 1™ were
13.03% and 114.26N, but beef grade 1 was 3.21% and 149.67N. Meanwhile, after low-temperature treatment of
grade 1 beef at -26° C for 12 hours and low-temperature aging at 0 ° C for 14 days, the shear force was greatly
reduced to 87.85N, improving overall preference, softness, dripping gravy, flavor, and chewing texture. The
essential free amino acid content was as low as 22.17mg/100g in grade 17" beef, but the contents were high at
41.31~45.11mg/100g in three samples of grade 1, and there was no change in content according to cold treatment
conditions. As a specific component of beef, Taurine was 30.94~34.41mg/100g, and the difference in content was
small according to beef grade, but Anserine and Creatine were low at 19.68mg/100g and 70.01mg/100g in beef
grade 17" and high at 26.38~31.23mg/100g and 154.09~167.26mg/10g in beef grade 1. The content ratio of oleic
acid (c18:1)/stearic acid (c18:0) as an monounsaturated fatty acid/saturated fatty acid ratio was low at 5.29 for
grade 17" beef, but high at 6.13~6.78 for grade 1 beef. In addition, there was no trend in the content ratio of
these fatty acids according to the low-temperature treatment conditions and aging period in beef grade 1. As a
result of this study, it was possible to improve the quality of beef grade 1 by low-temperature treatment at -26 °

C for 12 hours and then aging at 0 ° C for 14 days.
Key words :beef non-preferred parts, beef cold treatment, aging period, shear force, quality improvement
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Table 1. Sample preparation by low temperature treatment

Low-temperature treatment aging condition of
Samples
beef

A 10 days storage at 0C

B 20 days storage at 0TC

c After 12 hours of treatment at -26C, storage at
0C for 7days

D After 12 hours of treatment at -26C, storage at
0C for 14days
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Figure 1. Shear force meter (TA XT PLUS model).
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Figure 2. Beef samples by cold treatment and storage conditions.
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Measurement of shear force and fat content of beef according to storage period after low temperature treatment.

Low-temperature treatment aging Shear force Crude fat
. . Slaughter Date: Beef Grade
condition of beef (N) content(%)
A. 10 days storage at 0C 114.256 13.03 2023.02.06:1" "grade
B. 20 days storage at 0C 149.666 3.21 2023. 01. 20:1 grade
C. After 12 hours of treatment at -267C,
B 150.545 3.63 2023. 01. 20): 1 grade
storage at 0C for 7days
D. After 12 hours of treatment at -26TC,
. 87.847 3.34 2023. 01. 20): 1 grade
storage at 0C for 14days

= Shear force (N): Unit for measuring firmness Newton

Cut beef into 2cm wide x 1.5cm high x 4cm long to make a block and measure the power required when cutting with a

shear (Texture Analyzer)
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Table 2. Determination of fat content and pH of beef under different cold treatment conditions.

Cold treatment and storage conditions Moisture(%) pH Slaughter Date: Beef Grade
IA. 10 days storage at 0C 66.72 5.95 2023.02.06:1""grade
B. 20 days storage at 0C 74.58 5.63 2023, 01. 20:1 grade
C. After 12 hours of treatment at -26C,
. 74.26 5.78 2023, 01. 20:1 grade
storage at 0'C for 7days
D. After 12 hours of treatment at -26TC,
. 7441 5.67 2023. 01. 20:1 grade
storage at 0C for 14days
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Table 3-1. Changes in essential free amino acid content according to storage period after cryogenic treatment of beef.

. .. |7 days storage at 0C  [l4 days storage at 0C
Essential Freeamino acid 1(()mda/ylzost)o rage at 0°C ?O d/a%z S)torage at 0C after 12hr at - 26TC after 12hr at - 26
content eive r£1g e (mg/100g) (mg/100g)
Ax B w ok
C D
Threonine 191 3.11 3.55 3.15
Valine 2.50 5.24 5.51 5.44
Methionine 1.09 349 3.35 350
Isoleucine 1.88 3.95 4.25 3.99
Leucine 4,08 8.40 9.07 8.37
Phenylalanine 217 530 557 537
Lysine 3.64 454 562 474
Histidine 1.60 2.60 2.94 2.66
Arginine 3.29 468 5.24 472
Total 2217 41.31 4511 4194
A*: beef grade 17% , B™~ D™ beef grade 1
3 1719 Me2Xe| & ME7|Z2t w2 feloto| At Erake| B}

Table 3-2. Changes in free amino acid content according to storage period after cryogenic treatment of beef.

Froamino g | 1000y s at 07120 days st a0 | St Sl o T
content A i (mgc/iEOg) (ng/iSOg)
Aspartic acid 1.02 041 0.94 0.94
Serine 2.64 4.72 5.32 484
Asparagine 1.28 1.90 2.27 1.96
Glutamic acid 3.35 4.31 4.37 543
Glutamine 34.50 25.69 33.31 21.36
Glycine 2.95 3.99 4.00 417
Alanine 15.03 18.99 19.08 17.82
Tyrosine 1.99 4.84 523 4.95
B-Alanine 0.29 0.21 0.25 0.21
Tryptophan 0.50 1.23 1.37 117
Ornithine 2.04 0.69 1.65 0.62
Total 65.17 66.98 7T 63.46
A*: beef grade 17", B™~ D™ beef grade 1
B, 237]9) FOPI A B Table 32004 A Teble 1941 RERABOLA) $9L £27] 218
B. C, D= AWA o] 321~364% % 3L frAtatd

65.17 mg/100g= B~D+= 63.46~77.77 mg/100g} Z}e]
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Table 4. Changes in the content of specific beef components according to the storage period after cryogenic treatment of beef

Specific beef 10 days storage at 0T 20 days storage at 0C 7 days storage after 12hr |14 days storage after 12hr
i (mg/100g) (mg/100g) at -26C(mg/100g) at -26C(mg/100g)
components P o o
A B C D

Taurine 33.75 33.07 34.41 30.94

Anserine 19.68 26.38 31.23 26.76
Creatinine 70.01 159.12 154.09 167.26

Total 123.44 218.57 219.72 22495

E 5 44719 SH2 M2l T NMFV|Zo wE x| ek =M et

Table 5. Changes in fatty acid content composition according to storage period after cryogenic treatment of beef

. . 7 days storage 14 days storage
Freeamino acids 10 days storage at 0C120 days storage at 0C| o 1oy o0~ 961 | after 12 at - 26T
A B ws
C D

Myristic acid(C14:0) 5.70 3.73 3.55 2.76
Palmitic acid (C16:0) 2898 259 25.06 25.77
Palmitoleic acid (C16:1) 11.48 10.05 8.16 9.35
Stearic acid(C18:0) 3 8.40 7.19 8.15 7.89
Oleic acid (C181) 44.42 48.77 50.26 48.36
Linoleic acid (C18:2) 1.02 4.36 432 5.87
The ratioof oleic acid to stearic
acd(CIR1/CI80) 3 5.29 6.78 6.17 6.13
Total saturated fatty acids 43.08 36.82 36.76 36.42
Total unsaturated fatty acids 56.92 63.18 63.24 63.58
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