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Abstract

The objective of this study is aimed to compare analyzed packaging methods and quality during the distribution process
of small-package beef from 16 companies. To analyze the packaging method of small-package beef, the internal tem—
perature, internal volume, type of refrigerant, and total capacity of the small-package box were investigated, and to ana-
lyze the quality of small-package beef, the core temperature, pH, color, and microbial test of the beef were examined.
The larger the internal volume of the small packaging box, the higher the internal temperature tended to be. There was
no correlation between the total capacity of the refrigerant and the internal temperature of the small packaging.
Therefore, in order to lower the internal temperature, it was considered important to select the smallest packaging box
size according to the order quantity. Therefore, it is expected that this study will be used as basic data to establish
a safe and efficient domestic livestock product distribution system by improving the packaging method of small-pack-
aged beef and predicting the quality of beef, thereby providing safe food to consumers.
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Company Interior

Company Interior Components

Fig. 1. Interior and components of beef small packaging.
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Table 1. Analysis of beef small packaging box status and packaging method
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Packaging method Refrigerant
Company Beef(weight Count terlr?pt)grrgﬂjre I\gﬁ rrrrm]ael Type Count Weight  Total weight
o) (EA) ) (x10°* cm?) (EA) (@ (9
A 200 4 2.2+0.4" 0.45 Ice 4 512 2,048
B 300 4 6.0+0.7% 0.79 Ice 4 425 1,700
C 500 4 2.3+0.4 0.76 Gel 3 492 1,476
D 200 5 10.1+1.6° 1.09 Gel 4 507 2,028
E 150 12 12.4+1.1° 0.70 Ice 4 340 1,360
F 200 8 7.8+1.1° 0.98 Gel 4 328 1,312
G 250 8 16.0+1.4° 1.59 Ice 4 336 1,344
H 150 8 47119 0.48 Ice 3 340 1,020
I 200 8 14.4+1.1% 1.03 Ice 3 335 1,005
J 300 4 27+1.2 0.54 Ice 4 345 1,380
K 150 8 26+1.1 0.51 Ice 4 340 1,360
L 300 8 13.4+1.2% 1.46 Ice 3 497 1,491
M 300 5 14.2+1.6™ 0.60 Gel 2 346 692
N 200 8 19.4+0.7° 1.49 Ice 3 345 1,035
0 200 8 3.6+1.3" 1.65 Ice 13 123 1,599
P 200 10 13.56+1.9% 1.60 Gel 5 466 2,330

Y Values with different letters within a column differ significantly (X0.05).

Table 2. Correlation coefficients of internal temperature (package), internal volume, and total weight of refrigerant

Small package
internal temperature

Small package
internal volume

Total weig

ht of refrigerant

Small package
internal temperature

Small package
internal volume

Total weight of refrigerant

1.000

0.570"

-0.264

N AZ)

1.000

0.234

NA

NA

1.000

"V Highly significant statistically at {0.05.

2 Not applicable.
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Table 3. Quality analysis of small package refrigerated beef
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Core Color changes Total bacteria
Company Part temperature pH counts
(T) L a b (Log CFU/qg)
A Tenderloin  50+03°” 572+0.02° 26.81+1.10°  12.65+1.07° 3.30+0.32" (3.00
B Tenderloin 5.1+0.8°  565+0.03  29.46+290°" 16.93+0.28°  3.75+0.29° (3.00
C  Tenderloin  5.1+1.1¢  6.43+0.01°  27.08+2.17°¢  12.61+0.40% 3.41+0.50" 3.54+0.09°
D  Tenderloin  9.3%1.1%  554+0.02"  31.31+3.13"¢  15.31+1.40% 5.31+0.62% (3.00
E  Tenderloin 13.4+1.1°  585+0.03  24.41+1.74° 11.94+1.60' 2.47+0.20 (3.00
F Tenderloin 16.5+0.6°  547+0.02%  29.74+0.38**" 1838+0.26®  6.60+0.15®° (3.00
G Tenderloin  9.6+1.1%°  550+0.01"  32.08+1.60®  14.07+0.95®  6.15+0.37° (3.00
H  Tenderloin 6.5+14%  6.24+0.00° 26.38+1.16" 14.63+1.83° 3.92+0.949" (3.00
| Tenderloin  0.3+0.0"  546+0.03%  26.21+1.83° 9.88+0.77° 4.62+0.51 (3.00
J  Tenderloin  8.8+14%  536+0.02  29.21+1.14°*"  14.50+0.72% 5.29+0.44% (3.00
K Tenderloin 5.8+1.4°  6.02+0.05° 27.31+1.33%%  1827+0.93* 5.79+0.749°"  3.32+0.16>
L Tenderloin  9.142.9%  539+0.03"  30.90+1.27%%® 16.94+0.59*  5.83+0.32% 3.38+0.08™
M Tenderloin 11.7+0.5¢  559+0.01°  36.48+1.86 12.33+0.65° 7.39+0.71° 3.28+0.05°
N  Tenderloin 19.1+0.4%  550+0.03"  33.64+2.18®°  10.98+1.93° 5.79+0.65°" 4.00+0.06°
0 Tenderloin  13.0+£0.6° 5.57+0.019"  37.16+4.55° 20.15+1.10° 6.98+0.54% (3.00
P Tenderloin 13.7+3.7° 5.45+0.02  29.17+2.58"  12.17+0.86° 4.92+0.24% (3.00

Y Values with different letters within a column differ significantly (¢X0.05).

Table 4. Correlation coefficients of internal temperature (package) and quality properties of small package
refrigerated beef

Small package Core ,
internal temperature  pH of meat L a b Totalcokijarftterla
temperature of meat
Small package 1.000 NA? NA NA NA NA NA
internal
temperature
Core temperature 0.410" 1.000 NA NA NA NA NA
of meat
pH of meat -0.494" -0.338" 1.000 NA NA NA NA
L 0.227 0.465" -0.374" 1.000 NA NA NA
-0.473" 0.096 -0.039 0.319" 1.000 NA NA
0.223 0.399" -0.491" 0.777" 0.424" 1.000 NA
Total bacteria count 0.185 0.129 0.249 0.229 -0.094 0.233 1.000

! Highly significant statistically at 0.05.
2 Not applicable.
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ZAF 239 pHE= 5.366.439] HAE YEFHSITE Young et
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