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ABSTRACT

Disinfection State and Sanitary Controls Examination at

Food service of Middle and High Schools in Gwang—-ju area

Seung Hyun Park
Advisor : Prof. Hae Choon Chang, Ph. D.
Major in Nutrition Education

Graduate School of Education, Chosun University

This study examines disinfection and hygiene management of vegetables,
feeding utensils and utilities, feeding facilities and equipment to identify
the current status of the HACCP System at feeding service of secondary
and high schools in Gwangju and develop an effective hygiene
management plan. The feeding utensils and instruments are categorized
into three kinds : stainless steel, plastic and wood, and the facilities and
equipment are divided into eight places : ceilings, walls, floors, trenches,
grease traps, hoods, insect nets, and dumb waiters. This study evaluates
the current status of their hygiene management using a questionnaire and
analyses the status of disinfection and the influential factors. To examine
the hygiene status of the utilities, utensils and vegetables, it measures the
number of general germs and colon bacteria, and seasonal pollution and
examines the change of the number of germs. As a result, detergents are
used to wash stainless steel, wood and plastic materials (more than 91%)

except hot and cold water dispensers. In respect to feeding utensils, to
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dry stainless materials such as trays, food cases, hole vessels, dippers and
other utensils, they use hot air of electric sterilizer. Dining tables and
worktables are dried naturally or with a dish-cloth to control germ
breeding. For wood materials, 59% are dried naturally, 27.9% are dried
with hot air and 13.1% are dried with other methods. More than 86.9%
of plastic materials are dried naturally as plastic may be deformed due to
hot air.

For washing of feeding facilities and utensils, more than 90.29 are
washed with a detergent except insect nets and ceilings, and most of
them are naturally dried because of characteristic of material. However,
8.2% of walls, and 24.6% of hoods are dried with a dish cloth to prevent
pollution caused due to moisture left after washing.

For disinfection of stainless materials, more than 42.6% are washed with
detergents, and trays, food cases, hole vessels, and other utensils are
disinfected with electric sterilizers and such things as knives, slicers,
grinders, blenders, dining tables, multi-stage selves, electric sterilizers and
kitchen tables are washed with ammonium sanitizers such as Quartz.

For wood spatulas, 59.096 is washed with detergents, 18% 1is disinfected
in hot water, 11.5% with ammonium and 4.9% is disinfected with steam
and ultraviolet rays. For PVC utensils, 21.3% of plastic dishes, 18% of
dippers and 16.4% of baskets are disinfected with chloride (sodium
hypochlorite) followed by ammonium and alcohol.

In respect to the methods of disinfection of feeding service and utilities,
this study finds that almost the facilities and utensils including 70.5% of
ceilings are just washed for disinfection while only dumb waiters, ceilings,
grease traps, trenches, hoods, floors, walls and insect nets are disinfected

with a use of chloride and ammonium.
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The reason why detergent is the most frequently used for disinfection is
that the workers can not tell the concept of washing from that of
disinfection. It is found that trays, food cases, hole vessels, and utensils
are disinfected in electric gas sterilizers, cutters and blenders are
chemically disinfected with ammonium, utensils are disinfected in electric
gas sterilizers, hot water and ammonium, hot and cold water dispensers
are disinfected with chloride and ceilings and walls are disinfected with
ammonium and chloride.

In the time of disinfection, 72.1% of food materials are disinfected before
cooking and 50.8% of all the stainless steel items surveyed are disinfected
at the end of working. 50.8% of wood spatulas are disinfected in a daily
basis and 59% of them are disinfected at the end of daily working. More
than 52.5% of plastic utensils, dippers, and baskets are disinfected daily
and 40.0% are disinfected if necessary. For the time of disinfection,
63.9% of plastic utensils, 65.6% of dippers, and 60.7% of baskets are
disinfected at the end of working.

It 1s found that more than 50.8% of feeding facilities and utilities are
disinfected at the end of working. For the disinfection according to
frequencies, most of it is done at the end of working irregardless of
frequencies. In case disinfection is done if necessary, as the time is not
specifically set, specific plans are required. Fresh vegetables tend to be
disinfected with chloride irregardless of nutritionist’ age, and more
workers in twenties disinfect most of the feeding utensils with detergents
in comparison with those in different ranges of age and most of the
workers in forties use ammonium disinfection. This study finds that
washing and disinfection methods are influenced by age of nutritionists.

Feeding facilities and utilities are not specifically disinfected after being
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washed irregardless of age and such tendency is mainly found from the
workers in twenties. It is found that those in thirties use chloride
disinfection and those in forties use ammonium disinfection.

This study investigates the hygiene status of feeding materials and
surfaces of utensils and the results are presented as follows:
According to kinds, average 15x10° ~ 2.4x10" CFU of germs per 100
cm® are detected, which indicates that general hygiene status is not very
good. Colon bacteria are not detected from most of the feeding utensils,
but among the stainless utensils of some schools, 1.8x10" CFU germs
from vegetable slicers and 2.7x10° CFU germs from blenders are detected
and immediate adjustment is required.

This study measures seasonal pollution of feeding facilities and utilities
and the following results are obtained: Pollution in winter is not very
serious in comparison with that of summer, but as the number of bacteria
increases overnight even when feeding facilities are not used irregardless
of seasons, it 1s judged that it is desirable to disinfect facilities and
utilities with 200 ppm of sodium hypochlorite before starting to cook. As
a result of measuring seasonable pollution according to changes of feeding
facilities and utilities in different days of the week, it is found that
weekly cleaning of all the walls in winter should be consistently

maintained, and hoods and insect nets should be cleaned twice/week.
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Table 5. General characteristics of dietitian, employee and foodservice

Dietitian No.(%)

21~30 22 (36.1)

Age(years) 31~40 29 (47.5)
41~50 10 (16.4)

<3 13 (21.3)

Career (years) 8 = yr<b "
6 = yr < 10 18 (29.5)

10 = 3 (4.9

. Unmarried 24 (39.3)

Marital status

married 37 (60.7)

Employee No.(%)

= 3 3 (4.9

4 ~5 12 (19.7)

No. of employee 6~ 8 19 (31.1)
8> 27 (44.3)

31 ~ 40 4 (6.6)

Age(years) 41 ~ 50 55 (90.2)
50 > 2 (3.3

<3 13 (21.3)

Career (years) 3= yr<t 33 (54.1)
6 < yr < 10 15 (24.6)

10 = 0 (0.0)

Junior high(ZZo]3}) 2 (3.3)

Education High(a1Z) 53 (86.9)
College(H ) 6 (9.8)

Food service No.(%)

Classroom 1 (1.6)

Serving place Dining room 60 (98.4)
Classroom#dining room 0 (0.0)

<3 11 (18.0)

Duration of food service(years) 2 i ;]: i 6130 ;g Eié?;
10 = 2 (3.3

= 800 15 (24.6)

No. of total serving 801 ~ 1000 13 21.3)
1001 ~ 1200 22 (36.1)

1201 = 11 (18.0)

Having of sanitation check list EZXE ot 02 Eggs))

Total 61

_13_
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Table 6. Cleaning and drying methods of foodservice utensils,

equipments, facilities and utilites

No (%)
Cleaning methods Drying methods
Only Water g Ain Hot air Dishtowel The others
+ detergent drying
< Utensils and Equipment >
Stainless steel
Tray 0(0.0) 61(100) 2(3.3) 56(91.8) 0(0.0) 3(4.9)
Food case 1(1.6) 60(98.4) 6(9.8) 54(88.5) 000.0) 1(1.6)
Hole vessel 1(1.6) 60(98.4) 29(47.5) 31(50.8) 000.0) 1(1.6)
Dipper 2(3.3) 59(96.7) 4(6.6) 50(82.0) 000.0) 7(11.5
Knife 2(3.3) 59(96.7) 26(42.6) 19(31.1) 1(1.6) 15(24.6)
Slicer 4(6.6) 57(93.4) 45(73.8) 9(14.8) 1(1.6) 6(9.8)
Grinder 5(8.2) 56(91.8) 47(77.0) 9(14.8) 2(3.3) 3(4.9)
Blender 3(4.9) 58(95.1) 53(86.9) 5(8.2) 1(1.6) 2(3.3)
Dining table 3(4.9) 58(95.1) 42(68.9) 5(8.2) 12(19.7) 2(3.3)
Multistage shelf 3(4.9) 58(95.1) 46(75.4) 5(8.2) 8(13.1) 2(3.3)
Electric sterilizer 3(4.9) 58(95.1) 26(42.6) 30(49.2) 3(4.9) 2(3.3)
Water purifier 9(14.8) 52(85.2) 49(80.3) 5(8.2) 4(6.6) 3(4.9)
Table 3(4.9) 58(95.1) 44(72.1) 4(6.6) 11(18.0) 2(3.3)
Wood
Large scoop 2(3.3) 59(96.7) 36(59.0) 17(27.9) 000.0) 8(13.1)
Plastic
Large vessel 2(3.3) 59(96.7) 55(90.2) 2(3.3) 1(1.6) 3(4.9)
Gourd 2(3.3) 59(96.7) 53(86.9) 4(6.6) 1(1.6) 3(4.9)
Hole vessel 2(3.3) 59(96.7) 54(88.5) 3(4.9) 1(1.6) 3(4.9)
Facilities and utilites
Ceilng 11(18.0) 50(82.0) 49(80.3) 0(0.0) 12(19.7) 0(0.0)
Wall 5(8.2) 56(91.8) 56(91.8) 0(0.0) 5(8.2) 0(0.0)
Floor 2(3.3) 59(96.7)  61(100.0) 0(0.0) 000.0) 0(0.0)
Trench 2(3.3) 59(96.7)  61(100.0) 0(0.0) 000.0) 0(0.0)
Grease trap 4(6.6) 57(93.4)  61(100.0) 0(0.0) 0(0.0) 0(0.0)
Hood 6(9.8) 55(90.2) 45(73.8) 0(0.0) 15(24.6) 1(1.6)
Pest net 7(11.5) 54(88.5) 59(96.7) 0(0.0) 2(3.3) 0(0.0)
Dumb waiter 1(3.7) 26(96.3) 18(90.0) 0(0.0) 2(10.0) 0(0.0)
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Table 7. Disinfection method of food, utensils and equipments, Facilities

and utilities used to foodservice

No (%)
Chemicals Physical method
Ultra- Electric
Chlorites 0% ethyl Ar'nmon— Cleanser |Hot water Steam = violet—  Sunlight gas
sloghol " rays sterilizer
< Food >
Garlic(v}&) 57(93.4) 0(0.0) 2(3.3) 2(3.3) 0(0.0) 0(0.0) 0(0.0) 000.0) 0(0.0)
Lettuce (&) 57(93.4) 0(0.0) 2(3.3) 2(3.3) 0(0.0) 0(0.0) 0(0.0) 000.0) 0(0.0)
< Utensils and Equipment >
Stainless steel
Tray 1(1.6) 0(0.0) 1(1.6) 31(50.8) 4(6.6) 3(4.9) 0(0.0) 0(0.0)  21(34.4)
Food case 2(3.3) 0(0.0) 5(8.2) 31(50.8) 3(4.9) 2(3.3) 0(0.0) 000.0) 18(29.5)
Hole vessel 2(3.3) 0(0.0) 6(9.8) 33(54.1) | 8(13.1) 2(3.3) 0(0.0) 000.0) 10(16.4)
Dipper 2(3.3) 0(0.0) 7(11.5) 30(49.2) | 7(11.5) 2(3.3) 0(0.0) 000.0) 13(21.3)
Knife 3(4.9) 0(0.0) 22(36.1) 26(42.6) | 7(11.5)  0(0.0) 3(4.9) 000.0) 0(0.0)
Slicer 4(6.6) 5(8.2)  17(27.9) 31(50.8) | 3(4.9) 0(0.0) 1(1.6) 0(0.0) 0(0.0)
Grinder 2(3.3) 7(11.5) 16(26.2) 36(59.0) 0(0.0) 000.0) 0(0.0) 000.0) 0(0.0)
Blender 3(4.9) 6(9.8) 15(24.6)  37(60.7) 0(0.0) 0(0.0) 0(0.0) 000.0) 0(0.0)
Dining table 5(8.2) 7(11.5) 13(21.3) 36(59.0) 0(0.0) 000.0) 0(0.0) 000.0) 0(0.0)
Multistage shelf 4(6.6) 6(9.8) 12(19.7)  39(63.9) 0(0.0) 0(0.0) 0(0.0) 000.0) 0(0.0)
Electric sterilizer  5(8.2) 5(8.2) 12(19.7)  39(63.9) 0(0.0) 000.0) 0(0.0) 000.0) 0(0.0)
Water purifier 15(25.0) 5(8.3) 8(13.3) 33(53.4) 0(0.0) 0(0.0) 0(0.0) 000.0) 0(0.0)
Table 6(9.8) 6(9.8) 12(19.7)  37(60.7) 0(0.0) 0(0.0) 0(0.0) 000.0) 0(0.0)
Wood
Large scoop 1(1.6) 0(0.0) 7(11.5)  36(59.0) | 11(18.0) 3(4.9) 3(4.9) 000.0) 0(0.0)
Plastic
Large vessel 13(21.3) 3(4.9) 6(9.8) 38(62.3) 1(1.6) 0(0.0) 0(0.0) 000.0) 0(0.0)
Gourd 11(18.0) 3(4.9) 7(11.5)  39(63.9) 1(1.6) 000.0) 0(0.0) 000.0) 0(0.0)
Hole vessel 10(16.4) 3(4.9) 8(13.1)  39(63.9) 1(1.6) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
< Facilities and utilites >
Ceilng 8(13.1) 1(1.6) 9(14.8)  43(70.5) 0(0.0) 0(0.0) 0(0.0) 000.0) 0(0.0)
Wall 4(6.6) 1(1.6) 5(8.2) 51(83.6) 0(0.0) 000.0) 0(0.0) 000.0) 0(0.0)
Floor 5(8.2) 0(0.0) 5(8.2) 50(82.0) 0(0.0) 1(1.6) 0(0.0) 0(0.0) 0(0.0)
Trench 6(9.8) 0(0.0) 9(14.8)  46(75.4) 0(0.0) 0(0.0) 0(0.0) 000.0) 0(0.0)
Grease trap 6(9.8) 0(0.0) 9(14.8)  46(75.4) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Hood 4(6.6) 0(0.0) 6(9.8) 51(83.6) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Pest net 5(8.2) 0(0.0) 4(6.6) 52(85.2) 0(0.0) 000.0) 0(0.0) 000.0) 0(0.0)
Dumb waiter 1(4.8) 0(0.0) 5(23.8) 21(71.4) 0(0.0) 000.0) 0(0.0) 0(0.0) 0(0.0)

Dumb waiter; 347 3l

[e)
A=
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Table 8. Sterilization Time and frequencies of foodservice food,

utensils and equipments

No (%)
Time of sterilization frequency of sterilization
After Before On 1~2 On
work work demand Vday Qeck  Lovig™ Lt /year demand
< Food >
Garlic(m}&) 9(14.8) 44(72.1) 8(13.1) | 41(67.2) 0(0.0) 0(0.0) 000.0) 0(0.0)  20(32.8)
Lettuce(®5) 11(18.0) 44(72.1) 6(9.8) | 39(63.9) 0(0.0) 1(1.6) 000.0) 0(0.0) 21(34.4)
< Utensils and Equipment >
Stainless steel
Tray 56(91.8) 4(6.6) 1(1.6) | 41(67.2) 0(0.0) 1(1.6) 1(1.6) 0(0.0)  18(29.5)
Food case 48(78.7) 8(13.1) 5(8.2) | 39(63.9) 0(0.0) 0(0.0) 0(0.0) 0(0.0)  22(36.1)
Hole vessel 46(75.4) 9(14.8) 6(9.8) | 40(65.6) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 21(34.4)
Dipper 46(75.4) 9(14.8) 6(9.8) | 35(57.4) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 26(42.6)
Knife 41(67.2) 11(18.0) 9(14.8) | 31(50.8) 0(0.0) 0(0.0) 0(0.0) 0(0.0)  30(49.2)
Slicer 35(57.4) 18(29.5) 8(13.1) | 35(57.4) 0(0.0) 0(0.0) 000.0) 0(0.0) 26(42.6)
Grinder 35(58.3) 17(28.3) 9(13.4) | 34(55.7) 0(0.0) 0(0.0) 000.0) 0(0.0) 27(44.3)
Blender 34(55.7) 17(27.9) 10(16.4) | 31(50.8) 0(0.0) 0(0.0) 0(0.0) 0(0.0)  30(49.2)
Dining table 39(63.9) 14(23.0) 8(13.1) | 36(59.0) 0(0.0) 0(0.0) 000.0) 0(0.0) 25(41.0)
Multistage shelf 46(75.4) 7(11.5) 8(13.1) | 31(50.8) 0(0.0) 5(8.2) 0(0.0) 0(0.0)  25(41.0)
jzit;tr 5082.0) 7(11.5)  4(6.6) | 29(47.5) 0(0.0) 11(18.0) 0(0.0)  0(0.0) 21(34.4)
Water purifier 39(63.9) 16(26.2) 6(9.8) | 25(41.0) 3(4.9) 11(18.0) 0(0.0) 0(0.0)  22(36.1)
Table 31(50.8) 24(39.3) 6(9.8) | 31(50.8) 0(0.0) 1(1.6) 0(0.0) 0(0.0) 29(47.5)
Wood
Large scoop 36(59.0) 13(21.3) 12(19.7)| 31(50.8) 0(0.0) 0(0.0) 0(0.0) 0(0.0)  30(49.2)
Plastic
Large vessel  39(63.9) 15(24.6) 7(11.5) | 37(60.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)  24(40.0)
Gourd 40(65.6) 14(23.0) 7(11.5) | 34(55.7) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 27(44.3)
Hole vessel 37(60.7) 15(24.6) 9(14.8) | 32(52.5) 0(0.0) 1(1.6) 1(1.6) 0(0.0) 27(44.3)
< Facilities and utilites >
Ceilng 31(50.8) 2(3.3) 28(45.9)| 11(18.0) 0(0.0) 10(16.4) 7(11.5) 7(11.5) 26(42.6)
Wall 30(49.2) 1(1.6) 30(49.2)| 12(19.7) 2(3.3) 13(21.3) 6(9.8) 3(4.9) 25(41.0)
Floor 44(72.1)  3(4.9) 14(23.0) | 31(50.8) 1(1.6) 6(9.8) 000.0) 1(1.6) 22(36.1)
Trench 48(78.7) 2(3.3) 11(18.0) | 32(52.5) 0(0.0) 6(9.8) 000.0) 1(1.6) 22(36.1)
Grease trap 49(80.3) 2(3.3) 10(16.4) | 34(55.7) 0(0.0) 5(8.2) 000.0) 1(1.6) 21(34.4)
Hood 37(60.7) 2(3.3) 22(36.1)| 10(16.4) 0(0.0) 22(36.1) 3(4.9) 1(1.6) 25(41.0)
Pest net 33(54.1) 0(0.0) 28(45.9)| 8(13.1) 1.(1.6) 12(19.7) 10(16.4) 3(4.9) 27(44.3)
Dumb waiter 15(55.6) 2(7.4) 10(37.0)| 6(21.4) 0(0.0) 6(21.4) 1(3.6) 0(0.0)  14(53.6)
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Table 9. Relationship between disinfection frequencies and

disinfection methods used for the food in foodservices

No(%)
disinfection &5 AA AV X2
frequencies z}o] & =] A A A

Once/day 9(22.0) 25(61.0) 7(17.1)

Garlic 8.042"
Random 0(0.0) 19(95.0) 1(5.0)
Once/day 8(20.5) 25(64.1) 6(15.4)

Lettuce Once/week 1(100.0) 0(0.0) 0(0.0) 10.136"
Random 2(9.5) 19(90.5) 0(0.0)

NS : not significant *P<0.05 +xxP<0.01 +:xP<0.001
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Table 10. Relationship between disinfection frequencies and disinfection

methods used for utensils and equipments in foodservices

No(%)
B b . a=AIKE ¥
1Sinfection lfrequenciles = =
d F4 F 189 A4 I8 A
Stainless steal
Once/day 40(97.6) 1(2.4) 0(0.0)
Once/week 1(100.0)
Tray 0(0.0) 0(0.0) NS
Once/month 1(100.0) 0(0.0) 0(0.0)
On demand 14(77.8) 3(16.7) 1(5.6)
Once/da 31(88.6) 2(5.7) 2(5.7) .
Dipper Y 7.853
On demand 15(57.7) 7(26.9) 4(15.4)
. Once/day 20(57.1D) 12(34.3) 3(8.6)
Slicer NS
On demand 15(57.7) 6(23.1) 5(19.2)
Grinder Once/day 19(57.6) 11(33.3) 3(9.1) NS
On demand 16(59.3) 6(22.2) 5(18.5)
Once/day 17(68.0) 7(28.0) 1(4.0)
- Third/week  3(100.0) 0(0.0) 0(0.0)
Water purifier NS
Once/week 8(72.7) 0(0.0) 3(27.3)
On demand 11(50.0) 9(40.9) 2(9.1)
Once/day 17(54.8) 13(41.9) 1(3.2)
Table Once/week 0(0.0) 0(0.0) 1(100.0) 11.209%
On demand 14(48.3) 11(37.9) 4(13.8)
Wood
Once/day 19(61.3) 7(22.6) 5(16.1)
Large scoop NS
On demand 17(56.7) 6(20.0) 7(23.3)
Plastic
Once/day 25(69.4) 8(22.2) 3(8.3)
Large vessel NS
On demand 15(58.3) 7(29.2) 3(12.5)
Once/day 25(73.5) 7(20.6) 2(5.9)
Gourd NS
On demand 15(55.6) 7(25.9) 5(18.5)
Once/day 23(71.9) 7(21.9) 2(6.3)
Once/week 1(100.0) 0(0.0) 0(0.0)
Hole vessel NS
Once/month 0(0.0) 0(0.0) 1(100.0)
On demand 13(48.1) 8(29.6) 6(22.2)
NS : not significant *P<0.05 +xxP<0.01 +:xP<0.001
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Table 11. Relationship between disinfection frequencies and disinfection

methods used for facilities and utilites in foodservices

No(%)
. . : 2t A A7) P
disinfection frequencies 49 = o) A 28 A X
Facilities and utilites
Once/day 11(100.0) 0(0.0) 0(0.0)
Once/week 6(60.0) 0(0.0) 4(40.0)
Ceilng Once/month 4(57.1) 0(0.0) 3(42.9) 23.619=:x
1~23]/year 5(71.4) 0(0.0) 2(28.6)
On demand 5(19.2) 2(7.7) 19(73.1)
Once/day 10(83.3) 0(0.0) 2(16.7)
Third/week 1(50.0) 0(0.0) 1(50.0)
Once/week 10(76.9) 0(0.0) 3(23.1)
Wall Once/month 3(50.0) 0(0.0) 3(50.0) 21.468x
1~23]/year 2(66.7) 0(0.0) 1(33.3)
On demand 4(16.0) 1(4.0) 20(80.0)
Once/day 29(93.5) 0(0.0) 2(6.5)
Third/week 1(100.0) 0(0.0) 0(0.0)
Floor Once/week 4(66.7) 0(0.0) 2(33.3) 20.180%x
1~23]/year 0(0.0) 0(0.0) 1(100.0)
On demand 10(45.5) 3(13.6) 9(40.9)
Once/day 31(96.9) 0(0.0) 1(3.1)
Once/week 6(100.0) 0(0.0) 0(0.0)
Trench 1~238 fyear 0(0.0) 0(0.0) 1100.0) ~ 2A6Le
On demand 11(50.0) 2(9.1) 9(40.9)
Once/day 34(100.0) 0(0.0) 0(0.0)
Once/week 3(60.0) 0(0.0) 2(40.0)
Grease trap 1~238 fyear 0(0.0) 0(0.0) 100,00 23127
On demand 12(57.1) 2(9.5) 7(33.3)
Once/day 10(100.0) 0(0.0) 0(0.0)
Once/week 19(86.4) 0(0.0) 3(13.6)
Hood Once/month 2(66.7) 0(0.0) 1(33.3) 28.87 6%
1~23]/year 0(0.0) 0(0.0) 1(100.0)
On demand 6(24.0) 2(8.0) 17(68.0)
Once/day 8(100.0) 0(0.0) 0(0.0)
Third/week 1(100.0) 0(0.0) 0(0.0)
Once/week 8(66.7) 0(0.0) 4(33.3)
Pest net Once/month  7(70.0) 0(0.0) 3(30.0) 18.239%+
1~23]/year 2(66.7) 0(0.0) 1(33.3)
On demand 7(25.9) 0(0.0) 20(74.1)
Once/day 4(66.7) 2(33.3) 0(0.0)
. Once/week 5(100.0) 0(0.0) 0(0.0)
Dumb waiter Once/month 0(.0) 0(0.0) 1100.0) 1691
On demand 5(33.3) 0(0.0) 10(66.7)
NS : not significant *P<0.05 +x+P<0.01 +:xP<0.001
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Table 12. Relationship between age(years) and disinfection methods

used for the food, utensils and equipments in foodservices

N(%)
4 : Age(years)
Disinfection method 51~30 31~40 11~50 X
Chlorites 20(90.9) 27(93.1) 10(100.0)
Garlic Ammoniums 1(4.5) 1(3.4) 0(0.0) NS
Cleanser 1(4.5) 1(3.4) 0(0.0)
Chlorites 0(0.0) 1(3.4) 0(0.0)
Ammoniums 0(0.0) 1(3.4) 0(0.0)
Tray Cleanser 11(50.0) 16(55.2) 4(40.0) NS
Hot water 4(18.2) 0(0.0) 0(0.0)
Steam 1(4.5) 1(3.4) 1(10.0)
Electric gas sterilizer  6(27.3) 10(34.5) 5(50.0)
Chlorites 1(4.5) 2(6.9) 0(0.0)
Ammoniums 3(13.6) 12(41.4) 7(70.0)
Knife Cleanser 12(54.5) 11(37.9) 3(30.0) NS
Hot water 5(22.7) 2(6.9) 0(0.0)
Ultraviolet rays 1(4.5) 2(6.9) 0(0.0)
Chlorites 209.1) 2(6.9) 0(0.0)
70% ethyl alcohol 0(0.0) 5(17.2) 0(0.0)
Slicer Ammoniums 4(18.2) 7(24.1) 6(60.0) 18,653+
Cleanser 16(72.7) 11(37.9) 4(40.0) ’
Hot water 0(0.0) 3(10.3) 0(0.0)
Ultraviolet rays 0(0.0) 1(3.4) 0(0.0)
Chlorites 1(4.5) 1(3.4) 0(0.0)
. 70% ethyl alcohol 0(0.0) 7(24.1) 0(0.0)
Grinder Ammoniums 3(13.6) 7241  660.0) L7006
Cleanser 18(81.8) 14(48.3) 4(40.0)
Chlorites 1(4.5) 2(6.9) 0(0.0)
70% ethyl alcohol 0(0.0) 6(20.7) 0(0.0)
Blender 16.411=*
Ammoniums 3(13.6) 6(20.7) 6(60.0)
Cleanser 18(81.8) 15(51.7) 4(40.0)
Chlorites 1(4.5) 4(13.8) 0(0.0)
L. 70% ethyl alcohol 0(0.0) 6(20.7) 1(10.0)
Dining table Ammoniums 313.6)  6(20.7)  4400) 229
Cleanser 18(81.8) 13(44.8) 5(50.0)
Chlorites 4(19.0) 11(37.9) 0(0.0)
Water purifier 70% ethyl alcohol 1(4.8) 2(6.9) 2(20.0) NS
Ammoniums 2(9.5) 3(10.3) 3(30.0)
Cleanser 15(66.7) 13(44.8) 5(50.0)
NS : not significant *P<0.05 +x+P<0.01 +:xP<0.001
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Table 13. Relationship between age(years) and disinfection methods

used for utensils and equipments in foodservices

N(%)
Disinfection method RV e /8

21~30 31~40 41~50
Chlorites 5(22.7) 7(24.1) 1(10.0)
Plastic 70% ethyl alcohol ~ 0(0.0) 3(10.3) 0(0.0)

- Ammoniums 145 00.0)  5(0.0)  26.205%
Large vessel Cleanser 16(72.7)  18(62.1)  4(40.0)
Hot water(Heating) ~ 0(0.0) 1(3.4) 0(0.0)
Chlorites 3(13.6) 6(20.7) 2(20.0)
70% ethyl alcohol ~ 0(0.0) 3(10.3) 0(0.0)

Gourd Ammoniums 1(4.5) 1(3.4) 5(50.0) 23.184x
Cleanser 18(81.8) 18(62.1)  3(30.0)
Hot water(Heating) ~ 0(0.0) 1(3.4) 0(0.0)
Chlorites 3(13.6) 5(17.2) 2(20.0)
70% ethyl alcohol ~ 0(0.0) 3(10.3) 0(0.0)

Hole vessel Ammoniums 1(4.5) 2(6.9) 5(50.0) 19.986%x
Cleanser 18(81.8) 18(62.1)  3(30.0)
Hot water(Heating) ~ 0(0.0) 1(3.4) 0(0.0)

NS : not significant *P<0.05 +x+P<0.01 +:xP<0.001
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Table 14. Relationship between age(years) and disinfection methods

used for facilities and utilites in foodservices

N(%)
Age(years)
Disinfection method s
21~30 31~40 41~50
Ceilng Chlorites 2(9.1) 6(20.7) 0(0.0)
70% ethyl alcohol 0(0.0) 0(0.0) 1(10.0)
14.258%*
Ammoniums 3(13.6) 2(6.9) 4(40.0)
Cleanser 17(77.3) 21(72.4) 5(50.0)
Wall Chlorites 0(0.0) 4(13.8) 0(0.0)
70% ethyl alcohol 1(4.5) 0(0.0) 0(0.0)
22.166%#%x
Ammoniums 0(0.0) 1(3.4) 4(40.0)
Cleanser 21(95.5) 24(82.8) 6(60.0)
Floor Chlorites 0(0.0) 5(17.2) 0(0.0)
Ammoniums 0(0.0) 1(3.4) 4(40.0)
23.155%#x
Cleanser 22(100.0)  22(75.9) 6(60.0)
Steam 0(0.0) 1(3.4) 0(0.0)
Trench Chlorites 0(0.0) 5(17.2) 1(10.0)
Ammoniums 3(13.6) 1(3.4) 5(50.0) 16.803:%x
Cleanser 19(86.4) 23(79.3) 4(40.0)
Grease trap Chlorites 0(0.0) 5(17.2) 1(10.0)
Ammoniums 4(18.2) 1(3.4) 4(40.0) 11.823%
Cleanser 18(81.8) 23(79.3) 5(50.0)
Hood Chlorites 0(0.0) 4(13.8) 0(0.0)
Ammoniums 1(4.5) 1(3.4) 4(40.0) 16.532#x*
Cleanser 21(95.5) 24(82.8) 6(60.0)
Pest net Chlorites 0(0.0) 4(13.8) 1(10.0)
Ammoniums 2(9.1) 1(3.4) 1(10.0) NS
Cleanser 20(90.9) 24(82.8) 8(80.0)
NS : not significant *P<0.05 +xxP<0.01 +£xP<0.001
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Table 15. Relationship between age(years) and disinfection frequencies

used for the utensils and equipments in foodservices

N(%)
Time of disinfection Disinfection frequency
After  Before | ) Once Third Once = Once "
work work Requir ¥ /day /month ~ /week /month Requif ¥
Stainless steal
21~30 21(95.5) 1(4.5) 0(0.0) 13(59.1) 1(4.5) 00.0) 8(36.4)
Tray  31~40 26(89.7) 2(6.9) 1(3.4) NS [22(75.9) 0(0.0) 1(3.4) 6(20.7) NS
41~50 9(90.0) 1(10.0) 0(0.0) 6(60.0) 0(0.0) 0(0.0) 4(40.0)
21~30 15(68.2) 3(13.6) 4(18.2) 9(40.9) 13(59.1)
Dipper  31~40 22(75.9) 5(17.2) 2(6.9) NS |19(65.5) 10(34.5) NS
41~50 9(90.0) 1(10.0) 0(0.0) 7(70.0) 3(30.0)
21~30 14(63.6) 4(18.2) 4(18.2) 7(31.8) 15(68.2)
Slicer  31~40 17(58.6) 9(31.0) 3(10.3) NS |21(72.4) 8(27.6) 9.209%x
41~50 4(40.0) 5(50.0) 1(10.0) 7(70.0) 3(30.0)
21~30 14(61.9) 4(19.0) 4(19.0) 8(36.4) 14(63.6)
Grinder ~ 31~40 18(62.1) 8(27.6) 3(10.3) NS |19(65.5) 10(34.5) NS
41~50 4(40.0) 5(50.0) 1(10.0) 7(70.0) 3(30.0)
21~30 13(59.1) 4(18.2) 5(22.7) 6(27.3) 16(72.7)
Blender  31~40 17(58.6) 8(27.6) 4(13.8) NS |19(65.5) 10(34.5) 7.724+
41~50 4(40.0) 5(50.0) 1(10.0) 6(60.0) 4(40.0)
21~30 19(86.4) 1(4.5)  2(9.1) 6(27.3) 4(18.2) 12(54.5)
Multistage .
hep 51740 2069.0) 5(17.2) 4(13.8) NS |19(65.5) 0(0.0) 10(34.5) 10.472x
41~50 7(70.0) 1(10.0) 2(20.0) 6(60.0) 1(10.0) 3(30.0)
21~30 14(63.6) 7(31.8) 1(4.5) 8(36.4) 0(0.0) 3(13.6) 11(50.0)
Water
ourifier 21740 20(69.0) 5(17.2) 4(13.8) NS |11(37.9) 3(10.3) 7(24.1) 8(27.6) NS
41~50 5(50.0) 4(40.0) 1(10.0) 6(60.0) 0(0.0) 1(10.0) 3(30.0)
21~30 13(59.1) 8(36.4) 1(4.5) 8(36.4) 1(4.5) 13(59.1)
Table  31~40 15(51.7) 10(34.5) 4(13.8) NS |17(58.6) 0(0.0) 12(41.4) NS
41~50 3(30.0) 6(60.0) 1(10.0) 6(60.0) 0(0.0) 4(40.0)
Wood 21~30 14(59.1) 4(18.2) 1(4.5) 8(36.4) 14(63.6)
31~40 16(55.2) 7(24.1) 6(20.7) NS [18(62.1) 11(37.9) NS
Large scoop 4150 7(70.0) 2(20.0) 1(10.0) 5(50.0) 5(50.0)
— 21~30 14(63.6) 5(22.7) 3(13.6) 10(45.5) 12(54.5)
31~40 18(62.1) 7(24.1) 4(13.8) NS [20(71.4) 8(28.6) NS
Largevessel 41 50 7(70.00 3(30.00  0(0.0) 6(60.0) 4(40.0)

NS : not significant *P<0.05 **xP<0.01 =#*xP<0.001
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Table 16. Relationship between age(years) and disinfection frequency

used for fercilities and utensils in foodservices

N(%)
Time of disinfection Disinfection frequency
After Before . " Once Third Once Once 1~2th . 2
work work Re g /day  /month  /week /month /year Requir .
21~30 9(40.9)  0(0.0) 13(59.1) 2(9.1) 1(4.5) 5(22.7) 1(4.5) 13(59.1)
Ceilng 31~40 15(51.7) 1(3.4) 13(44.8) NS | 4(13.8) 9(31.0) 1(3.4) 5(17.2) 10(34.5) 22.325"
41~50 7(70.0) 1(10.0) 2(20.0) 5(50.0) 0(0.0) 1(10.0) 1(10.0) 3(30.0)
21~30 9(40.9)  0(0.0) 13(59.1) 2(9.1) 0(0.00 2(9.1) 5(22.7) 0(0.0) 13(59.1)
Wall  31~40 14(48.3) 0(0.0) 15(51.7) NS | 5(17.2) 2(6.9) 10(34.5) 1(3.4) 2(6.9) 9(31.0) 23.221"
41~50 7(70.0) 1(10.0) 2(20.0) 5(50.0) 0(0.0) 1(10.0) 0(0.0) 1(10.0) 3(30.0)
21~30 15(68.2) 1(4.5) 6(27.3) 9(40.9) 0(0.0) 1(4.5) 000.0) 12(54.5)
Floor 31~40 21(72.4) 0(0.0) 8(27.6) NS |15(51.7) 1(3.4) 5(17.2) 1(3.4) 7(24.1) NS
41~50 8(80.0) 2(20.0) 0(0.0) 7(70.0)  0(0.0)  0(0.0) 0(0.0)  3(30.0)
21~30 17(77.3) 0(0.0) 5(22.7) 7(31.8) 3(13.6) 000.0) 12(54.5)
Trench 31~40 22(75.9) 1(3.4) 6(20.7) NS |17(58.6) 3(10.3) 1(3.4) 8(27.6) NS
41~50 9(90.0) 1(10.0) 0(0.0) 8(80.0) 000.0) 0(0.0)  2(20.0)
21~30 17(77.3) 0(0.0) 5(22.7) 9(40.9) 1(4.5) 0(0.0) 12(54.5)
szjse 31~40 23(79.3) 1(3.4) 5(17.2) NS |17(58.6) 4(13.8) 13.4) 7(24.1) NS
41~50 9(90.0) 1(10.0) 0(0.0) 8(80.0) 000.0) 0(0.0)  2(20.0)
21~30 11(50.0) 0(0.0) 11(50.0) 2(9.1) 5(22.7) 2(9.1) 0(0.0) 13(59.1)
Hood 31~40 18(62.1) 1(3.4) 10(34.5) NS | 3(10.3) 14(48.3) 1(3.4) 1(3.4) 10(34.5) 16.273"
41~50 8(80.0) 1(10.0) 1(10.0) 5(50.0) 3(30.0) 0(0.0) 00.0) 2(20.0)
21~30 10(45.5) 12(54.5) 2(9.1) 0(0.00 3(13.6) 3(13.6) 0(0.0) 14(63.6)
Pest net 31~40 15(51.7) 14(48.3) NS | 2(6.9) 0(0.0) 9(31.0) 4(13.8) 3(10.3) 11(37.9) 24.135"
41~50  8(80.0) 2(20.0) 4(40.0) 1(10.0) 0(0.0) 3(30.0) 0(0.0) 2(20.0)
21~30 6(50.0) 6(50.0) 1(7.1) 17.1) (7.1 11(78.6)
E:il:abr 31~40 6(66.7) 3(33.3) NS | 1(12.5) 4(50.0)  0(0.0) 3(37.5) 16.350™
41~50 3(50.0) 2(33.3) 1(16.7) 4(66.7) 1(16.7)  0(0.0) 1(16.7)
NS : not significant *P<0.05 #*xP<0.01 #xxxP<0,001
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Table 17. Total plate counts at food, stainless steel, plastics, wood utensils

& equipments

(CFU/100(g)cm?)

WI A B C D Mean

< Food >

Vegetables 8.3x10°  4.3x10'  6.4x10° 3.2x10' 1.8x10°

< Utensilis and Equipment >

Stainless steel
Tray 3.1x10"  5.7x10°  4.9x10° 1.6x10° 1.5x10°

Food case 2.5x10° 2.2x10°  2.7x10° 1.7x10*  5.0x10°

Slicer 2.9x10°  8.2x10°  1.8x10* 3.2x10* 1.5x10
Grinder 2.1x10° 4.5%x10° 2.7x10°  1.9x10* 6.6x10°
Woods

Large scoop  7.9x10° 8.2x10* 1.7x10° 2.5%x10° 2.4x10*

Plastics

Large vessel 3.6x10"  1.3x10" 8.2x10° 4.5x10° 1.3x10"
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Table 18. Coliforms counts for food, stainless steel, plastics, wood utensils

& equipments

(CFU/100cm’)
A B C D Mean
< Food >
Vegetables UN.D N.D N.D N.D
< Utensilis and Equipment >
Stainless steel
Tray N.D N.D N.D N.D
Food case N.D N.D N.D N.D
Slicer N.D N.D 1.8x10" N.D
Grinder N.D N.D 2.7<10° N.D
Plastics
Large vessel N.D N.D N.D N.D
Woods
Large scoop N.D N.D 2 N.D
U ND : not detected ~ * 3 WA
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Figure 2. Changes of total plate counts after washing and disinfection at

foodservice facilities & utilities in summer.
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Figure 3. Changes of total plate counts after washing and disinfection at

foodservice facilities & utilities in winter.
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Figure 4. Changes of total plate counts after washing and disinfection at

foodservice floor in summer and winter.
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Figure 5. Changes of total plate counts after washing and disinfection at

foodservice trench in summer and winter.
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Figure 6. Changes of total plate counts after washing and disinfection at

foodservice facilities & utilities in summer
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