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ABSTRACT: Objective To study the changes of meat nutritional value in the process of frozen storage. Methods
Totally 6 kinds of meat samples including pig, cattle, sheep, chicken, fish and shrimp were selected under the
condition of —18 °C frozen storage. A total of 16 samples were collected through direct supply from manufacturers,
supermarket purchase and farmers' market purchase, under the condition of —18 °C frozen storage, a package of meat
samples were taken at intervals, and the sensory, physicochemical and nutritional indexes were determined and
recorded, and the quality changes of meat during frozen storage were studied. Results Under the condition of
—18 °C frozen storage for 360 d, with the extension of frozen storage time, the sensory scores of all kinds of meat
showed a downward trend, the color and texture of meat decreased continuously, the scores of livestock and poultry

meat were above 6 points, and the scores of fish and shrimp meat were below 6 points. The pH value and moisture
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content of meat samples fluctuated in the standard range; the content of protein, fat, fatty acid and other nutrients

fluctuated in a small range, and there was no obvious change trend. Conclusion The meat of livestock, poultry, fish

and shrimp can be kept edible after frozen at —18 °C for 360 d.
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Table 2 Sensory evaluation results of meat samples frozen at —18 °C
FE i 5 1d 7d 15d 30d 60 d 90 d 120d 150 d 180 d 360 d
BH 15 10 9 8 8 8 7 7 7 7 6
HW 25 9 8 8 7 7 7 7 7 7 6
AR 10 8 8 8 7 7 7 7 6 6
FH15 9 8 8 7 7 7 7 7 6 6
FH25 10 9 9 8 8 7 6 6 6 6
FH35 9 9 8 7 7 7 7 6 6 6
U155 9 8 8 8 8 8 7 7 7 6
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K diS 1d 7d 15d 30d 60 d 90 d 120d 150 d 180 d 360 d
FYH2s 10 9 8 8 8 7 7 6 6 6
N335 9 9 9 7 7 7 7 6 6 6
B 15 10 8 8 8 7 7 7 7 7 6
A 25 9 7 8 8 7 7 6 6 6 6
K35 9 7 7 7 7 6 6 6 6 6
25 9 8 8 8 7 7 7 7 6 4
fan 35 10 9 8 8 8 7 7 6 6 5
IFp 2 5 9 9 8 8 7 7 7 7 7 5
IR 35 10 8 8 7 7 7 7 7 7 5
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Table 3 Determination of pH value of meat samples frozen at —18 °C

FE TS 1d 7d 15d 30d 60 d 90 d 120d 150 d 180 d 360 d
HAH 15 6.2 5.9 58 5.8 5.9 5.4 5.6 6.0 6.1 6.0
W25 5.7 5.7 5.7 5.8 5.8 5.7 5.6 5.8 5.8 5.8
W35 5.9 5.8 5.9 6.0 5.9 58 5.7 5.7 5.9 5.8
LR 15 5.5 55 55 5.6 5.8 5.6 5.6 6.1 5.7 5.7
W25 5.7 5.8 5.8 5.8 5.9 5.8 5.6 5.8 5.9 5.9
4R35 6.2 6.3 6.4 6.4 6.5 6.3 6.2 6.4 6.5 6.5
fH15 5.5 55 5.5 5.7 5.7 5.5 5.5 5.7 5.7 5.8
FfH25 5.6 5.6 5.7 5.6 5.8 5.6 55 5.9 5.8 5.8
N3 5.6 5.7 5.8 5.9 5.9 5.7 5.7 5.9 6.0 6.1
MRS 6.1 6.1 6.2 6.3 6.3 6.0 6.1 6.2 6.3 6.3
XK 25 5.9 6.1 6.2 6.4 6.4 6.1 6.2 6.4 6.4 6.3
XK 35 6.2 5.9 6.0 6.0 6.2 6.1 5.9 6.0 6.2 6.2
25 6.3 6.3 6.4 6.4 6.5 6.3 6.2 6.4 6.5 6.5
N 35 6.6 6.6 6.7 6.7 6.8 6.5 6.6 6.7 6.8 6.8
IFR 2 5 6.2 6.7 6.8 6.7 6.9 6.6 6.7 6.8 6.8 6.9
IFA 3 5 6.9 6.9 6.8 6.8 7.0 6.7 6.7 6.6 6.9 7.0
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Table 4 Determination results of moisture content of meat samples frozen at —18 °C (g/100 g)

FE S 1d 7d 15d 30d 60 d 90d 120 d 150d 180 d 360 d
WH 15 41.5 42.8 43.6 51.6 44.5 44.5 48.6 47.9 44.5 41.8
WH 25 49.8 52.0 52.5 53.6 58.9 48.5 51.6 55.6 55.8 60.2
W35 44.6 48.4 49.9 49.9 40.6 42.6 47.8 52.7 48.7 45.7
4H 15 60.0 63.9 64.3 61.2 65.6 61.6 65.2 445 61.8 66.0
425 63.4 62.4 62.7 59.1 60.3 61.0 63.2 66.5 66.6 67.5
4 35 70.6 68.9 70.8 70.2 67.2 68.2 69.6 69.1 732 70.9
YH15 60.4 57.5 572 61.8 59.4 58.6 61.4 53.8 51.9 65.9
W25 61.5 59.6 63.9 56.9 64.1 63.7 56.0 58.2 59.5 553
FHN3 5 58.7 60.9 58.1 62.8 61.2 59.7 54.0 54.3 53.4 59.8
M1 743 74.9 74.9 74.4 74.8 74.3 74.0 74.6 75.0 753
N 25 74.8 76.3 75.7 75.5 74.8 74.3 74.0 73.7 74.3 76.1
35 75.4 75.2 75.3 74.6 75.8 74.9 74.1 73.5 75.4 75.0
25 76.9 77.1 76.4 75.7 76.7 77.1 76.4 73.4 76.7 773
35 772 78.7 76.3 74.8 76.6 76.0 74.9 75.4 75.6 76.1
LANIRE 73.0 73.8 73.8 73.7 73.6 73.6 733 7.2 73.4 73.4
LINEIIES 76.6 76.8 76.2 76.2 77.2 76.6 76.2 76.1 76.4 76.8

RS MHERE-18 CHREFHTEARMUEL R (2/100 g)

Table 5 Determination results of protein in meat samples frozen at —18 °C (g/100 g)

FE 25 1d 7d 15d 30d 60 d 90 d 120d 150d 180 d 360 d
W15 9.53 9.39 12.4 13.7 14.7 13.0 18.6 19.8 18.0 17.9
WN 25 16.8 16.8 16.9 18.8 19.6 17.6 18.8 20.8 19.1 19.9
WA 35 15.8 15.3 13.7 14.2 14.7 14.1 18.3 19.2 18.2 18.1
W15 19.6 18.7 17.4 19.0 17.6 18.5 18.2 17.8 16.2 16.3
425 16.8 18.5 16.9 19.4 17.3 18.6 18.9 19.9 17.8 17.9
435 20.3 21.6 17.3 21.8 21.2 20.8 20.8 20.5 19.0 18.4
N 15 15.8 15.6 18.4 18.6 16.6 16.9 17.2 16.3 15.5 15.1
FH2%5 17.8 17.0 16.4 18.4 17.0 19.1 17.8 16.7 14.5 14.0
FHN35 20.1 19.5 15.9 17.1 20.9 20.2 20.2 20.1 18.9 18.3
M1 222 21.2 20.6 20.7 19.9 20.1 19.8 19.2 18.7 18.1
M2 19.9 18.6 19.0 19.2 222 20.6 20.6 19.6 18.1 18.9
M 3 18.6 19.8 17.8 21.5 21.3 21.0 20.0 19.8 18.0 17.8
25 21.2 20.4 15.9 20.6 20.4 20.4 20.3 18.7 17.5 18.0
N 35 18.2 18.1 17.6 19.1 19.6 18.9 19.3 19.1 18.0 17.7
HRAN 2 5 22.4 22.6 18.5 229 22.8 23.1 20.6 19.8 18.0 19.7
LN 21.2 21.2 20.1 19.8 21.0 213 21.2 21.9 20.3 19.9
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Table 6 Determination results of fat in meat samples frozen at —18 °C (g/100 g)

[=]

FEdh g 1d 7d 15d 30d 60 d 90 d 120 d 150 d 180 d 360 d
BAH 15 45.0 40.8 413 34.0 35.6 38.1 32.0 44.1 47.5 435
N 25 35.8 30.4 30.0 26.6 20.5 27.0 24.5 13.9 25.4 23.6
WA 35 36.1 35.4 34.0 34,9 43.9 40.9 27.0 33.9 38.7 29.4
W15 16.3 15.8 16.1 13.6 14.1 13.5 15.4 13.2 12.5 14.3
425 14.4 15.1 13.2 13.8 15.4 18.3 16.9 10.4 12.3 9.8
FR3E 7.9 7.6 7.4 6.1 5.8 7.1 5.9 6.8 7.4 3.4
YH15 22.9 21.3 22.1 16.4 23.1 22.5 20.3 21.9 33.1 17.0
U225 16.1 15.3 12.6 20.8 18.0 15.9 19.2 13.7 223 16.7
FH 35 19.8 13.8 12.9 19.3 19.3 18.8 24.2 17.4 26.7 18.7
A1 22 2.1 2.1 2.7 1.8 2.3 3.4 1.7 1.5 3.4
G 25 2.0 2.0 1.8 3.8 1.9 3.0 2.5 2.0 1.9 5.1
P35 2.6 2.5 1.5 2.0 1.7 3.1 2.4 1.6 2.1 2.6
R 2% 0.8 1.2 1.1 1.7 1.5 1.0 1.0 23 1.2 1.6
R 3% 2.3 2.0 2.0 3.7 1.8 2.9 3.2 2.9 2.0 3.0
IFA 2 5 0.4 0.4 0.2 0.7 0.9 0.9 0.8 0.4 0.4 1.0
LINIRZS 0.5 0.4 0.4 0.6 0.4 0.7 0.8 0.4 0.3 0.6
F 7 PIMERTE-18 °CIRiE M T RERARL M E LR (2/100 g)
Table 7 Determination results of fatty acids in meat samples frozen at —18 °C (g/100 g)
s 1d 7d 15d 30d 60d 90d 120d 150 d 180 d 360 d
WA 15 41.70 40.70 40.60 34.16 37.23 36.23 30.87 38.41 46.49 40.25
WA 25 34.00 27.40 29.90 27.00 19.29 27.07 22.33 24.90 28.32 22.04
T AGIE= 34.40 37.10 32.10 33.45 39.82 29.68 27.28 33.82 33.25 30.84
4W 15 17.10 14.90 14.20 14.12 14.28 12.83 11.09 13.39 11.89 13.40
FH25 11.50 11.70 13.10 10.92 16.45 15.56 12.27 13.67 12.54 10.22
H+R35 6.63 7.06 7.45 6.60 6.50 6.16 6.12 7.57 7.79 5.36
YH15 21.60 17.50 20.20 16.00 18.70 12.96 11.47 20.69 20.76 21.23
N2 13.10 18.20 11.40 14.74 19.31 13.68 10.21 13.51 19.79 16.23
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FEdh i 1d 7d 15d 30d 60 d 90d 120d 150 d 180 d 360 d
FHN3 12.70 14.70 21.50 16.47 15.98 16.44 25.18 23.64 23.18 17.77
A 1S 2.03 2.65 261 2.69 1.79 1.95 3.23 2.17 2.47 2.38
MR 25 2.03 2.02 2.36 3.96 1.77 2.51 221 1.96 2.80 2.71
B35 2.58 2.33 2.47 2.10 2.03 3.10 2.20 2.78 222 2.63
N 25 0.80 1.39 131 1.14 1.40 1.11 0.90 1.49 1.36 1.59
iy 35 0.42 0.61 0.72 3.17 1.79 2.58 1.98 2.37 2.64 2.61
HRAN 2 5 0.42 0.61 0.72 0.74 0.68 0.66 0.70 0.66 0.64 0.75
IR 3 5 0.72 0.60 0.60 0.67 0.54 0.70 0.69 0.66 0.63 0.66
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