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Vertification of the HACCP System in School Foodservice Operations
- Focus on the Microbiological Quality of Foods in Non-Heating Process -
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Dept. of Food Science and Nutrition, Kyungpook National University, Daegu 702-701, Korea

Abstract

The objective of this study was to evaluate microbiological quality of HACCP application in elementary school
foodservice operations. Microbiological quality of utensils and non-heated foods such as salad was measured
two times at five elementary schools in Daegu. The two experimentations differed in that after the first experi-
mentation employees were educated and trained on HACCP based sanitation standards with a goal of improving
microbiological quality of foodservice. Microbiological quality, time, and temperature were evaluated at three
critical control points (CCPs): washing and disinfecting, personal hygiene and non-cross contamination. Micro—
biological quality was assessed using 3M petrifilm to measure total plate count and coliform group. The first
experimentation showed low microbiological quality due to cross contamination of utensils and cooking gloves;
high microbiological count of the garlic, powdered red pepper, and ginger; and not thoroughly washing and
disinfecting vegetables. In the second experimentation, microbiological quality was greatly improved by washing
and thoroughly disinfecting raw ingredients and utensils, and using good personal hygiene. However, microbiological
quality of seasonings was still low. Immediate corrective actions were required in one of the foodservice
operations that was assessed. These results strongly suggest that foodservice operations should address non-
heated food quality. It is essential to measure microbiological quality regularly and continually train and retrain
employees on hand washing and disinfecting raw ingredients. Further studies are needed to determine whether
pathogens are present in raw vegetables and seasonings.
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Table 1. General characteristics of the subject schools

\ N %
No. of meal
<900 1 20
901~1,200 2 40
> 1,201 2 40
MeanX*SD 1,119£268.6
Years of school foodservice
<7 1 20
7~<9 3 . 60
>9 1 20
Distribution
classroom 4 80
dining room 0 0
~ combination 1 20
No. of employees
<5 2 20
6~7 2 60
> 8 1 20
MeantSD 62+13
! %‘ o}. »

‘°]3}7} 2703, 6~T70] 2705, 8

|7 z=a
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’i‘able 2. Microbiological quality evaluation of cucumber & onion salad

Time Temp. Total plate count Coliform group
Step Ingredients (min) °C) (CFU/g) (CFU/g)
1st 2nd 1st 2nd 1st 2nd 1st 2nd
Preparation Cucumber 20 25 7.05x10" 2.00x10° ND ~ ND
washing & sanitation  Welsh onion 10 15 1.00x10° 525%x10° 3.00x10° 5.10%10°
Do Ra Ji NA 25 NA  350x10° NA  500x10°
 Cattin Cucumber 15 15 164x10° 1.00x10° 265%10°  ND
g Welsh onion 5 NA 330x10° NA 6.45x10° NA
Grinding Garlic 5  NA 720x10° NA  28x10° NA
Spice 5 5 TNTC  4.00x10° 200x10° ND
“Cooking 10 1.42x10° 3.95%10°
Serving 45 25 26.3 25 TNTC 335x10° 625%x10° 485x10°
< 2 - 2
Utensils Total plate count (CFU/100 cm®) Coliform group (CFU/100 cm®)
1st 2nd 1st 2nd
Cutting boards 1.30% 10! ND ND 1.00% 10°
Knives 450% 10" ND ND ND
Spices vessel TNTC 5.00 % 10° 1.35%10 5.00% 10°
Mixing vessel ND ND , ND ND
Hands (sanitary gloves) NA 6.50x 10 NA ND

ND: Not detected (10" dilution factor), TNTC: Too numerous to count, NA: Not attained.
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Table 3. Microbiological quality evaluation of Do Ra Ji & cucumber salad

Z2] 717 2 &7l % w3 g °l

) Time Temp. Total plate count Coliform group
Step Ingredients (min) (OC) (CFU/g) (CFU/g)
1st 2nd 1st 2nd 1st 2nd 1st 2nd
Preparation Do Ra Ji 10 20 TNTC NA 1.00x10° NA
pah?n o Cucumber 5 %5 290x10?  109x10° 670107 2.00%10°
was . ! t.g Ginger root NA 5 NA 1.14x 10° NA 550 10°
Sanitation Garlic NA 5 NA TNTC NA 1.00x10°
. Do Ra Ji 5 3 TNTC 2.60x10° 1.00% 10 ND
Cutting & Cucumber 5 15 368x10°  178x10°  335%10° 950 10!
wring Welsh onion NA 20 NA 8.00 % 10° NA 1.41 % 10"
Spices 5 5 TNTC  400x10° ND 1.50x 10
Grinding Ginger root 5 5 NA 1.33x10° NA 150 10
Garlic 5 5 NA TNTC NA 1.41x10°
Cooking 5 5 TNTC 150 10° 7.25%10°  750%10°
Serving 30 30 235 224 TNTC 495%10° 1.05%10° 1.30%x10°
. Total plate count (CFU/100 cm?) Coliform group (CFU/100 cm®)
Utensils
1st 2nd 1st 2nd
Cutting boards 5.45x 107 ND 2.50% 10! ND
Knives 5.00% 10° ND ND 1.30x 10°
Hands (cooking rubber gloves/sanitary gloves) 250 10" 4.00% 10 1.00x 10" ND
Hands (sanitary gloves) 5.00% 10° ND ND ND
Vessel ND 1.00x 10° ND ND

TNTC: Too numerous to count, NA: Not attained, ND: Not detected (10" ditution factor).
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Table 4. Microbiological quality evaluation of Korean cabbage salad

Time Temp. Total plate count Coliform group
Step Ingredients (min) (°C) (CFU/g) (CFU/g)
Ist 2nd 1st 2nd 1st 2nd 1st 2nd
Preparation = o hion 10 NA TNTC NA ND NA
washing & sanitation
Salting & washing  Korean cabbage 50 45 152x10° 650x10° 1.00x10° ND
Cutting Welsh onion 5 15 TNTC 7.70x10°  3.25x10° 450%10°
Spice 5 5 TNTC 145%x10° 150x10° ND
Cooking 10 10 TNTC 250x10* 1.12x10° 1.50x10°
Serving 50 20 238 17.7 TNTC 470x10° 655%x10° 20010
. Total plate count (CFU/100 cm®) Coliform group (CFU/100 cm?)
Utensils
1st 2nd Ist 2nd
Cutting boards TNTC NA 383107 NA
Knives 5.40 % 10 NA 6.50% 101 NA
Hands (cooking rubber gloves) TNTC NA 1.75 X 10° NA
Hands (cooking rubber gloves/sanitary gloves) TNTC 4.00x10° 3.35 % 10 ND
Mixing vessel 7.00x 10} 6.50 % 10° ND ND

TNTC: Too numerous to count, NA: Not attained, ND: Not detected (10" dilution factor).
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Table 5. Microbiological quality evaluation of fruit and vegetable salad

Time Temp. Total plate count Coliform group
Step Ingredients (rmin) (CFU/g) (CFU/g)
1st 2nd Ist 2nd Ist 2nd Ist 2nd
Lettuce 15 NA 6.75x 10" NA ND NA
Preparation Cherry tomato 5 10 7.00% 10° 2.00%10° 1.00x10" ND
washing &  Mandarin 5 NA 1.50%10° NA 1.00% 10" NA
sanitation Cucumber 10 15 8.00% 10" 1.05x 10° 8.00% 10 ND
Red cabbage 5 NA 5.50% 10° NA 1.70%x 107 NA
Lettuce 5 20 3.05x10°  2.00%x10° 265x%10° ND
Cuttin Cucumber 5 5 9.00x10°  5.00%x10° 2.00% 10° ND
g Red cabbage 5 NA 8.05% 10" NA 3.00x 10° NA
Corns (can) NA 5 NA ND NA ND
Grinding Sauce 10 5 5.00% 10° 1.00x 10° ND ND
Cooking 10 10 700x10° 650X 107 2.05% 10 ND
Serving 30 20 192 162 430 10° 1.20x10° 5.00x 10 ND
. Total plate count (CFU/100 cm?) Coliform group (CFU/100 cm?
Utensils
1st 2nd 1st 2nd
Cutting boards ND NA ND NA
Knives ND NA ND NA
Hands (cooking rubber gloves) 200%10" NA ND NA
Storage vessel A 6.50 % 10" NA ND NA
Storage vessel B 1.00x 10! NA ND NA
Hands (cooking rubber gloves/sanitary gloves) 4.20x 10% ND ND ND
Mixing vessel 6.00% 10" ND 6.00x 10" ND

ND: Not detected (10" dilution factor), NA: Not attained.
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Table 6. Microbiological quality evaluation of green vegetable salad

Time Temp. Total plate count Coliform group
Step Ingredients (mln) (OC) (CFU/g) (CFU/g)
Ist 2nd Ist 2nd Ist 2nd Ist 2nd
} Cucumber 20 35 475%x10°  5.00x10° ND 250 % 10°
Preparation Chicory greens 15 NA 6.75 % 10° NA 450% 10° NA
washing & sanitation Lettuce NA 40 NA 152x10° NA 1.50% 10"
Pineapple (can) NA NA 7.50% 10" NA ND NA
Cucumber 10 15 270x10°  2.60x10° ND 5.00% 10°
Cutting Chicory greens 5 NA 850 10° NA 5.00x10° NA
Pineapple (can) 5 10 310x10"  1.50%10° 350%10° ND
Cooking 5 5 500x10°  1.90x10° 3.00x10" 250 10*
Serving 55 20 195 TNTC  2.10x10° 1.38x10°  6.00x 10"
. Total plate count (CFU/100 cm?) Coliform group (CFU/100 cm?®)
Utensils
1st 2nd Ist 2nd
Cutting boards ND ND ND ND
Knives 5.00% 10° ND ND ND
Hands A (cooking rubber gloves) 5.00x10° 5.00% 10° ND ND
Hands B (cooking rubber gloves) 2.00% 10 1.00x 10" ND ND
Mixing vessel 1.40x%10* ND ND ND

ND: Not detected (10" dilution factor), NA: Not attained, TNTC: Too numerous to count.

Table 7. Microbiological quality evaluation of cucumber kimchi

Ste Temp. (°C) Total plate count (CFU/g) Coliform group (CFU/g)
i Ist 2nd 1st 2nd 1st 2nd
Serving 12.1 460%10° 2.00%10° 345%10° 1.50%10°

. Total plate count (CFU/100 cm? Coliform group (CFU/100 cm?
Utensils
1st 2nd Ist 2nd
Cutting boards ND 1.90% 10" ND ND
Knives ND ND ND ND
Hands (cooking rubber gloves) 9.45% 10 TNTC 2.15% 107 ND

ND: Not detected (10" dilution factor), TNTC: Too numerous to count.

Table 8. Microbiological quality evaluation of watermelon

Step Time (min) Temp. (°C) Total plate count (CFU/g) Coliform group (CFU/g)
Cutting 5,00 x 10° ND

Serving 1.00x 10" 750% 10"
Utensils Total plate count (CFU/100 em®) Coliform group (CFU/100 cm?)
Cutting boards 5.00% 10 ND

Knives 150%10' ND

Hands (cooking rubber gloves) 5.00% 10° ND

ND: Not detected (10 dilution factor).
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