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A Survey of the Temperature Control of Refrigerators and
Freezers in Retail Food Shops

Jong-Gyu Kim
Department of Public Health, Keimyung University, Daegu 704-701, Korea

ABSTRACT

The number of food establishments selling raw and convenience foods are increasing in Korea, and
people enjoy purchasing and eating foods at these shops. However, there are only a few reports on the
temperature control of the refrigerators and freezers at retail food shops. This study was performed to
investigate the temperature control of refrigerators and freezers in retail food shops in Daegu. The survey was
carried out from July 20 to August 30 in 2001. The trained surveyors visited the twenty retail food shops (four
department stores, eight marts/supermarkets and eight convenience stores) in the 8 major areas of Daegu and
inspected the temperature control of 48 refrigerators for dairy products, fruits & vegetables, and rolled rice &
sandwiches, and 52 freezers for ice cream & sherbet, frozen food, and frozen fish. The percentage of the
refrigerators and freezers with unsafe temperatures higher than the recommended safe temperature (10°C for
refrigerators, and -18C for freezers) was 42%; 45.8% in refrigerators; 385% in freezers. On an average, the
bigger the size of the shop, the better temperature control was observed. The temperature control of freezers
for ice cream & sherbet was better than the other freezers. On the other hand, the temperature control of
refrigerator for fruits & vegetables was the worst because they were usually open. . Actual temperatures in
the refrigerators and freezers were found to be significantly higher than the reading on the thermometers
attached to the refrigerators and freezers(p<0.05). These results indicate that temperature control of
refrigerators and freezers at retail food shops should be monitored several times each day, and should have
strict inspection. There should be more detailed legal standard and specification for temperature control of

refrigerators and freezers at retail food shops to prevent foodborne illness from unsafely stored food.

Keywords: Temperature control, Refrigerators, Freezers, Retail food shops
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Table 1. Temperature measurement of refrigerators and freezers at the retail food shops

Number of retail food shop(9) |
Refrigerators/ Measured .
Freezers temperature Department Mart/ Convenience Total
store Supermarket store

Below 5C 2(25.0) 4(25.0) 2(8.3) 8(16.7)

Refrigerators Above 5~10TC 5(62.5) 4(25.0) 9(31.2) 18(37.5)
Above 10T 1(12.5) 8(50.0) 13(25.5) - 22(45.8)

Subtotal 8(100.0) 16(100) 24(100) 48(100.0)

Below -18TC 9(75.8) 12(50.0) 11(68.8) 32(61.5)

Freezers Above ~-18~~-12T 3(25) 8(33.3) 5(31.2) 16(30.8)
Above 0T 0(0.0) 4(16.7) 0(0.0) 47.7)

Subtotal I 12(100) 24(100) 16(100) 52(100.0)

Table 2. Temperature measurement of refrigerators and freezers according to type of food stored in them

Refrigerators/Freezers Retail food shop N:;ia;re SOf te ml\[/)[::ast\:rree((l ) ForT p
Department store 4 6.8+£22
Refrigerators for dairy Mart/supermarket 8 89%5.2 0.915 0419
products™ Convenience store 8 10.1%+3.8
Subtotal 20 88x4.2
Department store 4 10.0+16
Refrigerators for fruit & Mart/supermarket 8 86+35 1.099 0.356
vegetables™ Convenience_store 8 11.5%+39
B Subtotal 20 10.1+39
%gam:jdf‘: dﬂed rice & Convenience store 8 11.0£4.3
Department store 4 -21.3%£26
Freezers for Mart/supermarket 3 -205+9.7 0.171 0.844
ice cream & sherbet™ Convenience store 8 -19.0x4.1
Subtotal 20 -20.1%6.6
Department store 4 -230%4.3
Freezers for Mart/supermarket 8 -175%5.1 2.240 0.137
frozen food™ Convenience store 8 ~17.9+39
Subtotal 20 -188+48
Department store 4 ~-20.014.6 .
Ereesers f(;rs Mart/supermarket 8 -14.8+37 289 0063
frozen fish Subtotal 12 -165%46

All values are mean=S.D. ™: No significant difference was found between or

among the food establishments.
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Table 3. Comparison of temperature reading of attached thermometers with actual temperature
of refrigerators and freezers according to type of food stored in them

Refrigerators/ Number of Thermometer Actual T
Freezers samples reading(C) temperature(C) ’
Refrigerators f i
gerators for dairy 20 6.4+3.9 88+42 -3.920 0.001
productss*
Refrigerators for fruit &
gerators for 20 68+36 10.1£39 -5.08 0.0001
vegetables#x#
Refrigerators for rolled rice & L n _
e 8 96145 11.0£4.3 2762 0.028
F f
. reezers for 20 —2994+45 -20.1£6.6 -2.644 0.016
ice cream & sherbet*
Freezers for
. 921.1£55 -188+4. -3.107 .
frozen foodsx+ 20 2LIEDS i i S oo
Freezers for 12 -19.9+64 -165%46 -4.476 0.001
frozen fishw+

All values are mean®S.D.
*p<0.00, **p<0.01, **+p<0.001
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Table 4. Comparison of temperature reading of attached thermometers with actual temperature
of refrigerators and freezers divided into groups of store types

S oH(p<0.05).
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EE

oj9} Fol Ao
We gl &= #rt
HoZ vebth $th(p<0.01).
WA YE g

[ Food Refrigerators/ Number of Observed Measured T
establishment Freezers samples |temperature(C) | temperature(C) b
Refrigerators for + + _
dairy procucts™ 4 50x22 6.8+t2.2 1578 | 0.213
Refrigerators for B
fruit & vegetablg™ 4 40+1.4 10016 2.144 | 0.121
Freezers for
Department store ice cream & sherbet™ 4 -22.0%4.7 -213%£27 -0.676 | 0547
et R 4 265466 -230+43 | -1807 | 0063
ozen food
Freezers for
frozen fish™ 4 -245%76 -20.0£46 -2.895 | 0.547
Refrigerators for _
dairy products™ 3 6.8x4.1 84%52 2303 | 0.055
Refrigerators for . N -
fruit. & vegetableswr 8 651738 8.6%35 4432 | 0.003
Freezers for
Mart/Supermarket ice cream & sherbet™ 8 -221+59 -205%9.7 -0.944 | 0.377
Freezers: for
_ + _ _ 9
frozen food# .8 19.4*6.1 148£3.7 3.365 | 0.012
B 8 -176%46 | -2050+974 | -0944 | 0377
ozen fish
Refngerators for 8 67428 101438 | -2.826 | 0026
iry products*
Refrigerators for 3
fruit & vegetableskrr 8 84%35 11539 6.517 | 0.0001
y . Refrigerators for
Convenience store rolled rice & sandiwiches 8 96*45 11.0£4.3 -2.762 | 0.028
Freezers for
ice cream & sherbetwr 8 -223+34 -19.0x4.1 -3.870 | 0.006
Freezers for
L frozen food™ 8 -20.0£25 -17.9+39 -2.072 | 0.077

All values are mean=S.D.
NS

temperature. *p<0.05, **p<0.01, ***p<0.001

: No significant difference was found between the
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