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Microbiological Quality Evaluation for Implementation of a HACCP

System in Day-Care Center Foodservice Operations
1. Focus on Heating Process and After-Heating Process

Min, Ji-Hye - Lee, Yeon-Kyung®
Department of Food Science and Nutrition, Kyungpook National University, Daegu 702-701, Korea

ABSTRACT

The objective of this study was to evaluate the microbiological quality of heating and after-heating processed foods
for implementation of a HACCP system in day-care center foodservice operations. The evaluating points were mi-
crobial assessment and temperature of foods during receiving, cooking, and serving in heating process. In non-heating
process, in addition to monitoring microbial assessment of food during preparation, cooking, and serving steps, the
microbial populations of employees’ hands and utensils and serving temperature were also evaluated. Microbiological
quality was assessed using 3M Petrifilm™ to measure total plate count and coliforms for foods and utensils and Staphy-
lococcus aureus for hands in five Gumi day-care centers. Microbiological quality assessment for foods and utensils is
summarized as follows. Microbiological quality of the heating processed foods was satisfactory for cooking and serving
steps. The internal temperature of food was above 74 C. However, temperature control before the serving step was not
achieved due to inappropriate time management between the cooking and serving steps. In the after-heating process, the
total plate counts of boiled mungbean sprouts salad, blanched spinach salad, corn vegetable salad were below the
standard at the serving step. The majority of samples showed that coliforms exceeded the norm, which is thought to be
the resuit of the cross-contamination from utensils. These results suggest that it is essential to educate employees on the
importance of hand washing and of avoiding cross-contamination by using clean, sanitized equipment to serve food in
the after-heating process. Establishing Sanitation Standard Operating Procedures (SSOPs) is an essential part of any
HACCEP system in day-care center foodservice operations. (Korean J Nutrition 37(8): 712~721, 2004)
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Table 1. General characteristics of the day-care centers
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Table 2. Microbiological qudlity assessment of heating processed foods

Menu Step Time (min) Temp (T)  Total plate count (CFU/g)  Coliforms (CFU/Q)

Boiled quail’s egg

Receiving quail's egg (boiled) 5 8.5 500 x 10° ND

Cooking 35 88.1 500 x 10 ND

Serving 65 34.3 3.50 x 10’ ND
Hard boiled tofu

Receiving tofu 5 17 2.54 x 10° 7.00 x 10°

Cooking 62 98.5 ND ND

Serving 3 95.8 2.00 X 10° ND
Steamed pork-rib

Receiving pork-rib 2 0 229 x 1¢° 475 x 10°

Cooking 73 92.6 ND ND

Serving G 86.2 ND ND
Fried beef & vegetable

Receiving beef 5 -23 1.83 x 10° 1.50 % 10’

Cooking 40 90 1.90 X 10° ND

Serving 65 29.9 4,20 x 10° ND
Fried pork

Receiving pork 3 -1.8 2,95 x 10" 500 x 10'

Cooking 105 775 1.00 x 10' ND

Serving 20 88.1 5.00 x 10’ ND
Pan-fried beef & vegetable

Receiving beef 3 -2.3 TNTC 3.50 x 10'

Cooking 90 83.3 9.70 x 10° ND

Serving 25 72 5.50 x 10° ND
Pan-fried pork

Receiving pork 5 08.5 2.62 X 10° 3.55 x 107

Cooking 66 96.5 1.85 x 107 ND

Serving 29 742 500 x 107 ND
Meat ball

Receiving meat ball 5 01.8 1.54 x 10* 5.40 x 10°

Cooking 50 88.6 ND ND

Serving 64 372 550 % 10° 500 x 10'
Egg rolf

Receiving egg 4 211 ND ND

Cooking 50 89.4 5.00 x 10° ND

Serving 45 49.8 1.5 x 10 ND

Termp: temperature, CFU: Colony Forming Unit, ND: Not Detected (10 dilution factor)
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Table 3. Microbiological quality assessment of boiled bean sprouts
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Step Ingredients  Time (min)  Temp (C) Total plate count (CFU/Q) Coliforms (CFU/g)
Preparation

Boiling & chilling Bean sprouts 13 500 x 10° ND

Grinding Garlic 9.60 x 10° ND

Mixing Spices 3 1.39 x 10° 500 x 10
Cooking 7 1.26 x 10* ND
Serving 5 M8 1.37 x 10° ND

Utensils Staphylococcus aureus (CFU/100cm’)  Total plate count (CFU/100 cm?)  Coliforms (CFU/100 cm?)

Hands (sanitary gloves) ND 1.37 x 10° ND
Vessel 3.42 x 10° 3.00 x 10'

Temp: temperature, CFU: Colony Forming Unit, ND: Not Detected (10" dilution factor)
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Table 4. Microbiological quality assessment of boiled mungbean sprouts salad

Step Ingredients Time (min) Temp (TC) Total plate count (CFU/Q) Coliforms (CFU/g)
Preparation
Boiling Mungbean sprouts 6 8.00 x 10° ND
Cutting Mungbean sprouts 2 1.28 x 10° 8.50 x 10°
Grinding Garlic 2 420 x 10° 2.75 x 10°
Mixing Spices 2 6.95 x 10° ND
Cooking 2 1.86 x 10° 6.00 x 10°
Serving 16 24.6 2.10 x 1¢° 6.00 X 10°
Utensils Staphylococcus aureus (CFU/100cm?)  Total plate count (CFU/100 cm?  Coliforms (CFU/100 cm?
Cutting boards TNTC 3.50 x 10'
Knives TNTC 1.02 x 10°
Hands (sanitary gloves) ND 4,00 x 10' ND
Vesse! TNTC 5.80 X 10

Temp: temperature, CFU: Colony Forming Unit, ND: Not Detected (10' dilution factor), TNTC: Too Numerous To Count

Table 5. Microbiological quality assessment of steamed eggplant

Step Ingredients Time (min) Temp (C) Total plate count (CFU/g) Coliforms (CFU/Q)
Preparation

Steaming Eggplant 13 ND ND

Grinding Garlic NA 575 x 10° ND

Mixing Spices 2 507 x 10° ND
Cooking 2 1.80 x 10° 1.00 x 10’
Serving 12 22.8 3.40 x 10° 500 x 10°
Utensils Staphylococcus aureus (CFU/100cm?  Total plate count (CFU/100 cm?  Coliforms (CFU/100 cm?)
Hands (sanitary gloves) ND 5.80 x 10° 1.00 x 10°
Vessel 1.00 x 10' ND

Temp: temperature, CFU: Colony Forming Unit, ND: Not Detected (10 dilution factor), NA: Not Attained
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Table 6. Microbiological quality assessment of blanched perilia leaf salad

Step Ingredients  Time (min) Temp (T) Total plate count (CFU/Q) Coliforms (CFU/Q)
Preparation

Boiling Perilla leaf 8 2,00 x 10° ND

Grinding Garlic 3 233 x 10 ND

Mixing Soybean paste 3 1.58 x 10° 'ND
Cooking 5 213 x 10° ND
Serving 61 25.1 8.70 x 10° ND
Utensils Staphylococcus aureus (CFU/100 cm?  Total plate count (CFU/100 cm?)  Coliforms (CFU/100 cm?)
Cuftting boards TNTC 1.10 X 10
Knives 1.00 x 10° ND
Hands (bare hands) ND 530 x 1¢° 1.00 x 1¢°
Vessel INTC 5.50 x 10'

Temp: temperature, CFU: Colony Forming Unit, ND: Not Detected (10" dilution factor), TNTC: Too Numerous To Count

Table 7. Microbiological quality assessment of blanched spinach salad

Step Time (min)  Temp () Total plate count (CFU/Q) Coliforms (CFU/Q)
Preparation
Boiling Spinach 6 1.00 x 10° ND
Cutting Spinach 2 2.00 x 10° 1.50 x 10°
Mixing Spices 3 1.39 x 10° 1,00 x 10°
Cooking 3 2,15 x 10* 500 x 10°
Serving 23 23.4 250 x 10° 2.50 x 10°
Utensils Staphylococcus aureus (CFU/100 cm?)  Total plate count (CFU/100 cm?  Coliforms (CFU/100 cm?)
Cutting boards TNTC ND
Knives TINTC 2.00 x 10'
Hand (sanitary gloves) ND 3.20 x 10' 1.00 x 10°
Vessel 1.70 x 10' ND

Temp: temperature, CFU: Colony Forming Unit, ND: Not Detected (10" dilution factor), TNTC: Too Numerous To Count
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Table 8. Microbiological quality assessment of boiled bufterbur salad
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Step ingredients Time (min)  Temp (T) Total plate count (CFU/Q) Coliforms (CFU/Q)
Preparation
Boiling Butterbur 9 ND ND
Cutting Butterbur 3 4,75 x 10° ND
Grinding Garlic 2 2.40 x 10/ ND
Mixing Spices 2 2.50 x 10° ND
Cooking 4 8.50 x 10° ND
Serving 14 21.4 9.45 x 10° ND
Utensils Staphylococcus aureus (CFU/100 cm?®  Total plate count (CFU/100 cm?  Coliforms (CFU/100 cm?)
Cutting boards 2.60 X 10' 5.00 x 10°
Knives 3.00 x 10° ND
Hands (sanitary gloves) ND 1.80 x 10' ND
Vessel 4,70 X 10’ ND

Temp: temperature, CFU: Colony Forming Unit, ND: Not Detected (10' dilution factor)

Table 9. Microbiological quality assessment of salad

Step ingredients Time (min)  Temp () Total plate count (CFU/g) Coliforms (CFU/g)
Preparation

Draining Corns (can) ND ND

Panbroil Crab meat 1 7.20 x 10° 8.50 x 10°
Cooking 1 1.28 x 10° 500 x 10
Serving 58 26.1 1.85 x 10° 5.50 x 10°
Utensils Total plate count (CFU/100cm?®  Coliforms (CFU/100 cm?)
Cutting boards INTC 1.02 % 10
Knives 4,60 x 10° 1.45 x 107
Vessel TNTC 1.26 x 10°

Temp: temperature, CFU: Colony Forming Unit, ND: Not Detected (10" dilufion factor), TNTC: Too Numerous To Count
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