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ABSTRACT - This study was conducted to evaluate microorganism contamination of food utensils and service
facilities in school and to prevent hazards by food poisoning occurrence. As a result, the highest number of microor-
ganism growth plate (12.3 + 2.6) was detected in total bacteria test plate, and also observed 10.3 + 3.9 growth plates
in Staphylococcus aureus test plate and 9.5 + 3.9 growth plates in E. coli and coliform bacteria test plate. But we could
detect to the lowest number of growth plates (1.5 £ 1.0) in Vibrio test plate. We also assessed that floors were appeared
to the highest microorganism contamination rate in food utensils and service facilities. Therefore, 4.5 + 0.6 growth
plates was detected in pre-operation floor and 4.3 + 1.0 growth plates in floor. And high level of microorganism con-
tamination also observed in tables as 3.3 + 1.0 growth plates in cooking table and 3.0 + 0.0 growth plates in dining
table. The level of microorganism contamination of food utensils such as kitchen knife, cutting board, and food tray
were lower than that in food service facilities. We analysed microorganism contamination according to purpose of use
in kitchen knifes and cutting boards. The microorganism contamination rate in fish kitchen knife (2.0 + 0.8) and fish
cutting board (1.3 = 1.5) were slightly higher than that of others purpose of use. As a result of microorganism identi-
fication, various strains of microorganism were contaminated in food service facilities and some strains could detected
more than two times. Especially, Staphylococcus aureus was repeatedly identified in cooking table, trench, and
kitchen knife. Bacillus cereus was identified in kitchen knife, and then Pseudomonas fluorescens and Pseudomonas
aeruginosa were also detected in food utensils and service facilities as known to food spoilage microorganisms. Kleb-
siella pneumoniae was detected four times repeat, which widely distribute natural environment as normal bacterial
flora but sometimes cause acute pneumonia. These results suggest that food utensils and service facilities are contam-
inated with not only major food poisoning microorganisms such as Staphylococcus aureus, but also food spoilage
microorganisms. Taken together, strict personal hygiene control and efficient food service facilities management will
be needed to enhance food safety in school feeding and to improve student health.
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Table 1. Growth frequency of microorganisms in Rodac plates
(microorganism growth plate number)

Plates

Sampling TPC" STAPH? ECCY SS¥ VRO?
* 10.09 5.0 4.0 1.0 1.0
2nd 10.0 10.0 11.0 4.0 1.0
3¢ 14.0 14.0 10.0 2.0 3.0
4m 15.0 12.0 13.0 4.0 1.0

Mean+SD 123+£2.6103+3995+39 28+15 1.5+1.0

DTPC: Total bacteria test plate, ?STAPH: Staphylococcus aureus
test plate, ?ECC: E. coli and coliform bacteria test plate, ¥SS:
Salmonella and Shigella test plate, VRO: Vibrio test plate, “Micro-
organism growth plate number from nineteen sampling sites in
food service facilities
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Table 2. Microorganism growth plate numbers from five Rodac plates in food service facilities

Sampling

Facilitios 1 2m 3 g Mean = SD
Pre-operation floor 5.0 4.0 5.0 4.0 45406
Cooking table 2.0 3.0 4.0 4.0 33£1.0
Floor 3.0 5.0 5.0 4.0 43+1.0
Trench NDY 4.0 3.0 4.0 28+1.9
Dining table 3.0 3.0 3.0 3.0 3.0£0.0
Kitchen knife" 0.5 1.0 2.8 1.8 1.5+1.0
Cutting board" 0.5 0.8 0.5 1.5 0.8+0.5
Food tray? ND 1.0 1.7 1.7 1.1+08
Rubber glove 2.0 3.0 1.0 1.0 1.8+ 1.0
Basket” 1.0 1.5 2.5 3.5 2.1£1.1

PKitchen knife, Cutting board: mean of four sampling, ?Food tray: mean of three sampling, *Basket: mean of two sampling, “ND: not

detected
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Table 3. Microorganisms growth plate numbers in kitchen knife and cutting board according to purpose of use

Utensils Kitchen knife Cutting board
Sampling Meat Fish Veget" Finish? Meat Fish Veget" Finish?
I ND? 1.0 1.0 ND 1.0 ND 1.0 ND
2nd 1.0 2.0 ND 1.0 ND 2.0 ND 1.0
3r 3.0 3.0 3.0 2.0 2.0 ND ND ND
4h 1.0 2.0 1.0 3.0 1.0 3.0 2.0 ND
Mean + SD 1.3+1.3 2.0+0.8 1.3+1.3 1.5+1.3 1.0+ 0.8 1.3+1.5 0.8+1.0 0.3+£0.5

DVeget: vegetable, ?Finish: finished food, ND: not detected

Table 4. Identification of microorganisms detected in food service facilities

lst

2nd

3rd

4th

Pre-operation floor Leclercia adecarboxylata

Bacillus megaterium
Leclercia adcarboxylata

Acinetobacter calcoaceticus

Bacillus licheniformis
Klebsiella pneumoniae

Floor

Pseudomonas aeruginosa

Vibrio alginolyticus
Pseudomonas aeruginosa
Enterobacter cloacea

Vibrio alginolticus

Aeromonas hydrophila Aeromonas hydrophila
Klebsiella pneumoniae
. . Staphylococcus aureus
Trench Klebsiella pneumoniae Bacillus pumilus . Staphylococcus agalactiae
Pasteurella haemolytica . .
Actinobacillus urea
Cooking table Staphylococcus aureus
Dining table Staphylococcus lentus Bacillus subtilis Pasteurella haemolytica
Pseudomonas fluorescens
Kitchen knife Enterococcus gallinarum Bacillus cereus Actinobacillus urea
Staphylococcus aureus
Food tray Pasteurella haemolytica Klebsiella pneumoniae
Rubber glove Bacillus amyloliquefaciens Bacillus licheniformis
Baci ; ; ;
Basket Agrobacterium radiobacter  Bacillus licheniformis acillus licheniformis

Leclercia adecarboxylata
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Table 5. Microorganisms of detecting more than two times in
food service facilities

Microorganism

Microorganism species
Frequency

Pseudomonas aeruginosa
Aeromonas hydrophila
Vibrio alginolyticus
Actinobacillus urea

Two times

Staphylococcus aureus
Leclercia adecarboxylata
Pasteurella haemolytica
Bacillus licheniformis
Klebsiella pneumoniae

Three times

Four times
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