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Microbiological Quality Evaluation for Implementation of a HACCP System in

Day-Care Center Foodservice Operations
I. Focus on Non-~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 non-heat-processed foods for implementation
of a HACCP (Hazard Analysis and Critical Control Point) system in day-care center foodservice operations. The eva-
Iuating points were microbial assessment of foods, utensils, and employee’s hands during preparation, cooking, and ser-
ving. The temperature of non-heated food being served was also measured. Microbiological quality was assessed using 3
M Petrifilm™ to measure total plate count and coliforms for food and utensils and Staphylococcus aureus for hands in
five Gumi day-care centers. Results showed low microbiological quality of non-heated foods. This was probably due to
contaminated raw ingredients and cross-contamination that occurred during preparation and cooking (e.g., unsatisfactory
washing and disinfection of raw materials and utensils) . These results suggest that it is essential to educate employees on
good personal hygiene (hand washing) , prevention of cross-contamination through use of properly washed and sanitized
utensils, and proper washing and disinfection of raw vegetables. Establishing Sanitation Standard Operating Procedures
(SSOPs) are an essential part of any HACCP system in day-care center foodservice operations. (Korean J Nutrition 37(8) :

722 ~731, 2004)
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Table 1. General characteristics of the day-care centers
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A B C D E
Institution type Public Corporction Corporation Private Private
Years of foundation (yrs) 11.7 7.4 54 6.5 7.6
No. of meals 163 89 83 94 150
No. of dietitians 0 0 0 0 1
No. of foodservice employees 2 1 2 3

Table 2. Microbiological quality assessment of sea mustard salad

Step Ingredients Time (min) Temp (T) Total plate count (CFU/g)  Coliforms (CFU/gQ)
Washing Sea mustard 3 550 x 10° ND

Radish 2 2.20 x 10" 500 x 10°
Cutting Sea mustard 3 1.30 x 10° 150 x 10°

Radish 3 1.80 % 10" 5.00 x 10'
Grinding Spices 3 225 x10° ND
Cooking 8 1.10 x 10° ND
Serving 15 20.0 2,07 x 10° ND
Utensils Staphylococcus aureus (CFU/100 cm?)  Total plate count (CFU/100 cm?)  Coliforms (CFU/100 cm?)
Cutting boards 2.04 X 10° 4.00 x 1¢°
Knives 4,60 X 10° 4.30 X 10’
Hands (sanitary gloves) ND 1.27 X 10° 1.00 x 10°
Vessel TNTC 2.10 x 10

Temp: Temperature, CFU: Colony forming unite, ND: Not detected (101 dilution factor), TNTC: Too numerous to count



BESHES G 3708) 1 722~731, 2004/725

Table 3. Microbiological quality assessment of seasoned common squid salad

Step Ingredients Time (min) Temp (C) Total plate count (CFU/g) Coliforms (CFU/g)
Receiving Common squid 1.57 x 107 ND
Preparation

Grinding Garlic 4 1.76 x 10° ND

Mixing Spices 7 119 x 10° ND
Cooking 5 1.22 X 107 ND
Serving 71 253 TNTC ND
Utensils Staphylococcus c;ureus Total plate cognt Coliforms \

(CFU/100 cm’) (CFU/100 cm®) (CFU/100 cm®)

Hands (sanitary gloves) 1.00 x 10° 555 x 10° ND
Mixing vessel TNTC 2.30 x 10'

Termp: Temperature, CFU: Colony forming unit, ND: Not detected (101 dilution factor), TNTC: Too numerous fo count

Table 4. Microbiological quality assessrment of radish salad

Step Ingredients Time (min) Temp (C) Total plate count (CFU/g) Coliforms (CFU/g)
Preparation
Washing Radish 2 2,85 % 10" ND
Cutting Radish 13 117 ¥ 10° 3.50 X 10°
Grinding Garlic 4 1.42 x 10° 1.10 x 10°
Mixing Spices 4 6.40 x 10° 2.50 x 10°
Cooking 4 1.02 x 10° 3.50 x 10°
Serving 77 24.5 1.20 x 10° 500 x 10°
Utensils Staphylococcus c;ureus Total plate COLZJnT Coliforms ,
(CFU/100 cm®) (CFU/100 cm’) (CFU/100 cm’)
Cutting boards 197 x ¢ 3.60 X 10'
Knives TNTC 7.00 x 10°
Hands (sanitary gloves) ND 9.00 x 107 6.90 x 10'
Vessel TNTC ND

Temp: Temperature, CFU: Colony forming unit, ND: Not detected (101 dilution factor), TNTC: Too numerous to count
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Table 5. Microbiological quality assessment of cucumber cold soup

Step Ingredients Time (min) Temp (C)  Total plate count (CFU/Q) Coliforms (CFU/gQ)
Preparation
Washing Cucumber 4 5.00 x 10° ND
Cutling Cucumber 1.09 x 10° 1.20 x 10°
Cooking 3 1.05 x 10° 450 x 10°
Serving 28 6.8 1.50 % 10° 1.05 % 10/
Utensils Total plate count (CFU/100 cm?) Coliforms (CFU/100 cm?)
Cutting boards TINTC 480 x 10°
Knives TNTC 6.10 x 10'
Scoop INTC 1.90 x 10'
Vessel TNTC 9.90 x 10'

Temp: Temperature, CFU: Colony forming unit, ND: Not detected (101 dilution factor), TNTC: Too numerous to count

Table 6. Microbiological quality assessment of cucumber & leek salad

Step Ingredients Time (min) Temp (C) Total plate count (CFU/g) Coliforms (CFU/g)
Preparation
Washing Cucumber 2 455 % 10° 2.50 x 10'
Leek 1 1.49 x 10° 1.00 x 107
Cutting Cucumber 4 2.50 x 10° 1.00 x 10'
Leek 1 1.35 X 10° 7.00 x 10°
Mixing Spices 2 3.83 x 10° 4.50 x 10°
Cooking 1 9.40 x 10° 3.00 x 10'
Serving 10 235 2.90 x 10° 9.50 x 10’
Utensils Staphylococcus ciureus Total plate com:nf Coliforms ,
(CFU/100 cm’) (CFU/100 cm®) (CFU/100 cm®)
Cutting boards TNTC 3.00 x 10'
Knives TNTC 1.00 x 10°
Hands (sanitary gloves) ND 5.00 x 10' ND
Vessel TNTC 2.00 x 10'

Temp: Temperature, CFU: Colony forming unit, ND: Not detected (101 dilution factor), TNTC: Too numerous to count
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Table 7. Microbiological quality assessment of small green onion & laver salad

37(8) : 722~731, 2004 /727

Step Ingredients Time (min) Temp () Total plate count (CFU/g) Coliforms (CFU/g)
Preparation
Washing Small green onion 6 1.93 x 10° 1.35 x 10°
Cutting Small green onion 1 NA NA
Laver NA 1.54 x 10° ND
Grinding Spices 2 4,30 x 10° 3.45 x 10°
Cooking 3 1.15 x 10° 2.65 x 10°
Serving 21 1.64 x 10° 3.10 x 10°
Utensils Staphylococcus c;ureus Total plate COLQH'IT Coliforms ,
(CFU/100 cm”) (CFU/100 cm”) (CFU/100 cm?)
Cutting boards 245 x 10° 8.00 x 10°
Knives 2.88 x 10° 2.00 x 10°
Hands (sanitary gloves) ND 1.16 X 10! ND
Vessel 450 % 10' 1.00 x 10°

Temp: Temperature, CFU: Colony forming unit, ND: Not detected (101 dilution factor) NA: Not aftained

Table 8. Microbiological qudlity assessment of cormn and vegetable salad

Step Ingredients Time (min) Temp (C) Total plate count (CFU/Q) Coliforms (CFU/g)
Receiving Com (can) 1.50 x 107 ND
Crab meat 8.50 x 10° ND
Dried grapes 8.50 x 102 ND
Preparation
Washing Lettuce 6 2.66 x 10° 7.50 x 10°
Tomato 4 6.50 x 10° ND
Mixing Lettuce 9 1.08 x 10° 2.75 x 10°
Tomato 5 1.15 x 10° ND
Grinding Sauce 1 ND ND
Cooking 3 3.00 x 10° ND
Serving 21 219 5.00 x 10° 5.00 x 10°
Utensils Staphylococcus (12ureus Total plate cognt Coliforms ,
(CFU/100cm’) (CFU/100 cm®) (CFU/100 cmv)
Cutting boards 3.00 x 10° ND
Knives 1.66 x 107 1.00 % 10°
Hands (rubber gloves) ND 1.79 x 10° 7.10 X 10°
Vessel 2.89 x 107 2.00 x 10°
Scoop ND ND

Temp: Temperature, CFU: Colony forming unit, ND: Not detected (101 dilution factor)
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Table 9. Microbiological quality assessment of cabbage & radish
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Step Ingredients Time (min) Ternp (C) Total plate count (CFU/g) Coliforms (CFU/Q)
Preparation
Washing Cabbage 28 2.20 x 10° 210 x 10°
Radish 4 279 x 10° 400 x 10°
Cucumber 2 1.04 % 10° ND
Cutting Cabbage 8 575 x 10° 1.80 x 10°
Radish 5 455 x 10° 6.00 x 107
Cucumber 2 7.80 % 10° 1.95 % 10°
Mixing Spices 3 415 x 10° 500 x 10°
Cooking 5 3.65 x 10° 2.90 x 10*
Serving 15 23.2 465 x 10° 500 x 10°
Utensils Staphylacoccus ozureus Total plate cognf Coliforms ,
(CFU/100 cm?) (CFU/100 cm?) (CFU/100 cm?)
Cutting boards 1.00 x 100° ND
Knives TNTC 3.90 x 10'
Hands (sanitary gloves) ND 200 x 10° ND
Vessel TNTC 5.80 x 10'

Temp: Temperature, CFU: Colony forming unit, ND: Not detected (101 dilution factor), TNTC: Too numerous to count

Table 10. Microbiological quality assessment of lettuce salad

Step ingredients Time (min) Temp (C) Total plate count (CFU/g) Coliforms (CFU/Q)
Preporo’_ﬁon
Cutting Lettuce 13 117 x 10° 5.00 x 10'
Washing Lettuce 7 1.34 x 10° 3.30 x 10'
Grinding Garlic NA 159 x 10/ ND
Mixing Spices 2 1.75 x 10 ND
Cooking 5 7.1 x 10° 3.85 X 10°
Serving 11 20.3 1.05 x 10° 6.60 x 10°
Utensils Staphylococcus czureus Total plate cognt Coliforms ,
(CFU/100 cm®) (CFU/100 cm®) (CFU/100 cm®)
Cutting boards TNTC 2,00 X 10'
Knives 212 x 10 ND
Hands (rubber gloves) ND 8.10 X 10° 450 x 10°
Vessel 1.84 x 10° 1.70 x 10!

Temp: Temperature, CFU: Colony forming unit, ND: Not detfected (101 dilution factor), NA: Not attained, TNTC: Too numerous to count
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Table 11. Microbiological quality assessment of melon
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Step Time (min) Temp (T) Total plate count (CFU/@) Coliforms (CFU/@)

Cutting Melon 17 6.50 x 10° 2,00 x 10'

Serving 7 7.00 x 10° 5.00 x 10'

Utensils Staphylococcus czureus Total plate c0L21nT Coliforms ,
(CFU/100 cm”) (CFU/100 cm®) (CFU/100 cm®)

Cutting boards ND ND

Knives ND ND

Hands A (sanitary gloves) ND 14,5 x 10° ND

Hands B (sanitary gloves) ND 495 x 10 1.00 x 10°

Vessel 7.00 x 10° ND

Temp: Temperature, CFU: Colony forming unif, ND: Not detected (101 dilution factor)
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