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ABSTRACT

A study on temperature control of freezers & refrigerators in department stores and supermarkets was conducted in
Taegu area from July 15 through August 30 in order to determine how the temperature is effectively controled for food
. safety. Five departments and four supermarkets were selected randomly and. fifty seven refrigerators and fifty nine
freezers were inspected to observe temperature of thermometers and measure the temperature of the coolers by laser
thermometer. The results are as follows; 1. Out of one hundred and sixteen coolers, eighty six (74.1%) were open type' -
coolers and thirty (25.9%) were closed types (p < .05). 2. Twenty five (89.3%) of refrigerators and twenty three (82.1%)"
of freezers in department stores had thermometers and twenty seven refrigerators (93.1%) and twenty two (71%) of.
freezers in supermarkets had thermometers respectively (p < .01). 3. The measured temperatures of coolers increased in
the afternoon to compared to the temperatures of them in the morning time (p < .01). The difference of temperatures of
coolers between department stores and supermarkets was wider in the supermarkets and the difference of temperatures
of food items between refrigerators and freezers was wider in refrigerators but the difference was not statistically
significant. 4. The temperatures of forty four (84.6%) out of fifty two refrigerators were within recommended ranges ‘and
those of forty two (93.3%) of forty five freezers were higher than recommended ranges (p <.05).
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Table 1. Refrigerator & freezer by retail food establishment

Refrigerator Freezer Total
Establishment No. of samples No. of samples %)
(%) (%)
Department store  28(50.0) 28(50.0) 56(100.0)
Supermarket 29(46.7) 31(53.3) 60(100.0)
Total 57(49.1) 59(50.9)  116(100.0)
Table 2. Temperature checking of coolers by time
Refrigerator Freezer
Time  No. ofgsamples No. of samples Total
(%) %) o0
10~13 19(48.7) 20(51.3) 39(100.0)
13~16 17(48.6) 18(51.4) 35(100.0)
16~19 21(50.0) 21(50.0) 42(100.0)
Total 57(49.1) 59(50.9) 116(100.0)
Table 3. Food items by coolers
No. of
Cooler Food Item samples (%)
Dumpling, Pizza, Pork ready to fry 23(19.8)
Freezer Beef, Pork, Chicken 24(20.7)
Fish 12(10.3)
Ham, Sausage 25(21.6)
Refrigerator Milk & milk product 16(13.8)
Beef, Pork, Chicken 16(13.8)
Total 116(100.0)
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(21.6%), 5 2 fAlEe] 164(13.8%), &, HA, &
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MN(65.5%yF N3, 1071 (34.5%y} w3 e, 1§
a2 270 (87.1%pF AN, 470 (12.9%)7) s3]
Aek(Table 4). o2 1228, 71AMEE AW, 738
o 215 AHAshd AFe] FAXSE s B
Aoz JeRJohP<0.05). ol 19979 Aol FARE
e QYA - PeaAdd FERARA B3
yAkae] 67.0%, eI 93.3%7) el 7
I Al

Korean Journal of Environmental Health Society, Vol. 27(1)



sk 5l AR B WEAEY Lxde) 71

Table 4. Types of freezer & refrigerator by retail food establishment

Type
Establishment Cooler Open Closed Total(%)
No. of samples(%) No. of samples(%)
Ref. 15(53.6) 13(46.4) 28(100.0)
Department store Freezer 25(36.2) 3(15.8) 28(100.0)
Ref. 19(65.5) 10(34.5) 29(100.0)
Supermarket Freezer 27(87.1) 4(12.9) 31(100.0)
Total 86(74.1) 30(25.9) 116(100.0)
x* 13263 P < 0.05
Table 5. Thermometer installed in coolers by retail food
Thermometer ‘
Yes No Total(%)
No. of samples(%) No. of samples(%) ‘
Ref. 25(89.3) 3(10.7) 28(100.0)
Department store Freezer 23(82.1) 5(17.9) 28(100.0)
Ref. 27(93.1) 2(6.9) 29(100.0) "
Supermket Freezer 22(71.0) 9(29.0) 31(100.0)
Total 97(83.6) 19(16.4) 116(100.0) '
¥ 17641 P <001
Table 6. Observed & measured temperature of refrigerators by retail food establishment
. Department store Supermarket
Difference of observed &
Ref. Ref. Total(%)
measured temperature
No. of samples(%) No. of samples(%)
< 6°C 13(52.0) 10(37.0) 23(44.2)
6°C~10°C 10(40.0) 12(44.4) 22(42.3)
10°C< 2( 8.0) 5(18.6) 7(13.5)
Total 25(100.0) 27(100.0) 52(100.0)
¥ 6758  sig = 0.10
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Table 7. Observed & measured temperature of freezers by retail food establishment

. Department store Supermarket
Difference of observed &
Freezer Freezer Total(%)
measured temperature
No. of samples(%) No. of samples(%)
< 6°C 8(34.8) 6(27.2) 14(31.1)
6°C~10°C 11(47.8) 8(36.4) 19(42.2)
10°C< 4(17.4) 8(36.4) 12(26.7)
Total 23(100.0) 22(100.0) 45(100.0)
x*: 5578  sig = 0.13
Table 8. Observed & measured temperature of refrigerators by time
. q ' Time(h)
Difference of observed & 10-13 13-16 16-19
measured temperature
No. of samples(%) No. of samples(%) No. of samples(%)
<6°C 12(63.2) 6(35.3) 5(31.2)
6°C~10°C 7(36.8) 10(58.8) 5(31.2)
10°C< - 1(5.9) 6(37.6)
Total 19(100.0) 17(100.0) 16(100.0)
A 1 11.855 P < 0.05
Table 9. Observed & measured temperature of freezers by time
) g Time(h)
Difference of observed & 10-13 1316 16-19
measured temperature
No. of samples(%) No. of samples(%) No. of samples(%)
<6°C 7(50.0) 5(27.8) 2(15.4)
6°C~10°C 5(35.7) 9(50.0) 4(30.8)
10°C< 2(14.3) 4(22.2) 7(53.8)
Total 14(100.0) 18(100.0) 13(100.0)
119855 P <001 ‘
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Table 10. Oserved & measured temperature on food items
Difference of Frozen Foods” Refrigerated Foods”
observed & X1 X2 X3 X4 X5 X6
measured No. of No. of No. of No. of No. of No. of
temperature samples(%) samples(%) samples(%) samples(%) samples(%) samples(%)
<6°C 10(50.0) 6(28.6) 3(37.5) 6(27.3) 3(23.0) 9(69.2) .
6°C~10°C 6(30.0) 8(38.1) 5(62.5) 11(50.0) 7(54.0) 3(23.1)
10°C< 4(20.0) 7(33.4) 000.0) 5(22.7) 3(23.0) 1(7.7)
" Total 20(100.0) 21(100.0) 8(100.0) 22(100.0) 13(100.0) 13(100.0)
- : o 2 = 13.920 sig = 0.097
9X1 . Dumpling, Pizza, Pork ready to fry X2 : Beef, Pork, Chicken X3 : Fish
YX4 : Ham, Sausage X5 : Milk & milk product X6 : Beef, Pork, Chicken
Table 11. Measured temperature of refrigerators by laser thermometer by retail food establishments
Department store Supermarket
Temperature Total(%)
No. of samples(%) No. of samples(%)
<6°C 12(48.0) 11(40.7) 23(44.2)
6°C~10°C 10¢40.0) 11(40.7) 21(40.4)
11°C< 3(12.0) 5(18.6) 8(15.4)
Total 25(100.0) 27(100.0) 52(100.0)
¥ =6412  sig = 0.093
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Table 12. Measured temperature of freezers by laser thermometer by retail food establishments

ment store upe t
Temperature N]z:cp:? sarﬁi»lis(zf%) No.SOE sr;nna;ll(:s(%) Total(%)
< 1°C 2(8.7) 3(13.6) 5(11.1)
0°C~-18°C 19(82.6) 18(81.9) 37(82.2)
-18°C < 2(8.7) 14.5) 3(6.7)
Total 23(100.0) 22(100.0) 45(100.0)
¥ = 11412 P < 0.05
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