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ABSTRACT - This study surveyed and compared the temperatures established in display stands and food sur-
faces for cold and frozen foods in large discount stores in Korea. The temperatures established in display stands for
cold food ranged with 3.5 + 1.8°C as mean, minimum and maximum were 0°C and 7°C. However, the surface temper-
atures of cold food on sale ranged with 10.7 + 2.9°C as a mean, minimum 4.6°C and maximum 18.4°C. Totally, the
surface temperature of cold food on sale was 7.2°C, as a mean, higher than established in display stands for cold food
in large discount stores in Korea. 53% of the surveyed cold foods were more than 10°C in surface temperature and only
47% was less than 10°C. The differences between temperatures were lowest in fruits, salads and vegetables, but high-
est in milk products. On the other hand, the temperatures established in display stands for frozen food showed a range
with —20.7 £+ 1°C as a mean. However, the surface temperatures of frozen food on sale showed a range with —15.4 £
5°C as a mean, minimum -28°C and maximum —4.6°C (included defrosting). The surface temperatures of frozen food,
frozen meats, frozen processed foods and ice creams were —13.8°C, —15.9°C, and —16.8°C, respectively. Only 32.3%
of surveyed frozen foods showed less than —18°C in surface temperature. In conclusion, the temperatures established
on cold and frozen food display stands were less than those of cold and frozen food surfaces on sale. There was also
much variation in food surface temperatures during cold and frozen food storage and sales. Therefore, a temperature
management system technology use at the distribution level for cold and frozen foods will be developed.
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Table 1. The distribution of temperatures established in display stands and surveyed food surfaces for cold foods on sale in large discount

stores in Korea

Temperatures established in display stands on cold food (°C)

Temperatures surveyed cold food surface (°C)

Food types - -
Min, Mean + S.D. Max. Min. Mean + S.D. Max.
Fruits 4.0 4303 4.6 6.6 7.7+£0.9 9.8
Salads 0.0 27+0.1 53 4.6 72+2.0 10.6
Vegetables 31 45+£03 4.9 5.8 8017 10.6
Tofu 4.2 51+02 5.8 6.4 9.8+1.6 12.8
Kimchi 3.7 49+0.5 6.2 72 100+ 1.9 134
Fish cakes 3.0 3.8+0.9 4.4 5.4 7.6+1.8 11.6
Ham & Sausages 1.1 40+£0.5 5.6 6.2 94+1.8 13.4
Ready-to-eat foods -0.2 12£06 2.2 7.6 12.7+3.0 184
Cold beverages 2.5 35+£03 4.1 9.2 122+£2.0 16.6
Milk products 6.6 6.7+0.2 6.9 11.6 14.1+1.8 17.8
Milks 3.3 6.0+0.7 6.8 7.5 109+ 1.9 15.0
Means 35+£18 10.7+2.9
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Fig. 1. The frequency distribution for temperatures established in
display stands for cold foods on sale in large discount stores in
Korea.
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Fig. 2. The bubble plot for difference between temperatures established in display stands surveyed food surfaces for cold foods on sale in
large discount stores in Korea. The larger the circle, the larger the temperature variation.

Table 2. The difference between of temperatures established in
display stands and surveyed food surfaces for cold foods on sale
in large discount stores in Korea

The difference between temperatures

Food types
<5°C 5°C~10°C >10°C
Fruits 88.9% 11.1%
Salads 46.2% 53.8%
Vegetables 85.7% 14.3%
Tofu 47.6% 52.4%
Kimchi 36.4% 63.6%
Fish cakes 82.4% 17.6%
Ham & Sausages 40.6% 53.1% 6.3%
Ready-to-eat foods 48.8% 51.2%
Cold beverages 63.6% 36.4%
Milk products 8.0% 84.0% 8.0%
Milks 50.0% 50.0%
Total 34.6% 51.3% 14.2%
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Fig. 3. The frequency distribution for temperatures of frozen food

surfaces on sale in large discount stores in Korea.
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Table 3. The distribution of temperatures established in display stands and surveyed food surfaces for frozen foods on sale in large

discount stores in Korea

Temperatures established on frozen food

Temperatures of frozen food surface on sale (°C)

Food types R o
P display stands (°C) Min Mean £ S.D. Max
Frozen processed foods 22 ~-18 =25 -159+52 —6.0
Ice creams -22~-20 -28 -16.8+ 5.3 -9.6
Frozen meats 22 ~-21 -23 -13.8+4.0 -4.6
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Table 4. The difference between of temperatures established in dis-
play stands and surveyed food surfaces for frozen foods on sale in
large discount stores in Korea

The difference between temperatures

Food types
P <5°C 5°C ~ 10°C > 10°C
Frozen pro- 56.4% 30.9% 12.7%
cessed food
Ice cream 48.5% 36.4 % 15.2%
Frozen meats 24.4% 53.3% 22.2%
Total 43.6% 39.8% 16.5%
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