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HACCP System Application on Chicken Entrées
Served by Lunch Program of Elementary Schools

Kyoung-Dong Cho, Bog-Hieu Lee’
Dept. of Food and Nutrition, Chung-Ang University, Kyonggi, Korea

Abstract

This study was conducted to establish the hygiene standards for chicken entrées (deep-fried breast
chicken, chicken and potato in red pepper paste and smothered chicken) served with in 3 different
elementary school lunch programs during 2002. The study evaluated the layout characteristics of the food
facilities, and determined the physical and microbiological hazards for the production of chicken entrées
based on the HACCP(Hazard Analysis Critical Control Point) system. The kitchen layouts needed to be
remodeled for the separation of soiled and clean work areas. The pH values for all items were over 6.0,
which require careful attention. The microbial assessments of 3 chicken items revealed that the TPC,

coliforms and Staphylococcus aureus were within normal ranges, but Salmonella was found at several
stages in the production of all products, with the exception of smothered chicken. The bacterial counts of
the kitchen utensils and cooks’ hands exceeded acceptable limits, and workers’ sanitary practices were
poor in terms of sanitary handling and holding of foods and utensils. The CCPs determined related to the
steps of receiving, cooking and breaking of egg shells. From our findings, it is recommended that chicken
entrées should be prepared and served very carefully, as salmonella was detected at several stages during
meal production, and the aim of the HACCP system is to secure against food-borne illnesses due to

reckless school food service operations.

Key words : chicken entrées, school food service, Salmonella, CCPs, HACCP
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Fig. 1. Process flow diagram for deep-fried breast

chicken (school C)
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Fig. 2. Process flow diagram for chicken and potato in
red pepper paste (school H)
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Fig. 3. Process flow diagram for smothered chicken
(school E)
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Table 1. Measurements for time, temperature and pH of deep-fried breast chicken(school C) at various phase in process

flow
Food Item Phase Ingredient Time(min)  Temp.(C) pH Area/Temp(C)
Receiving Breast Chicken - 2.6 5.91 Kitchen/26.2
Room Temperature Holding Breast Chicken 80 8.0 5.95 Kitchen/26.2
Washing Slacked Breast Chicken 20 13.7 5.95 Water/18.4
Holding Washed Breast Chicken 15 18.1 5.96 Kitchen/26.4
Breast Chicken
Marinating Clear Strained. Rice Wine 588
Garlic
Deep- Pepper 23.0 Kitchen/26.7
Fried Egg 95
Breast Covering Frying mix 6.19
Chicken Marinated Chicken
. Covered Breast Chicken .
Frying with Batter Mix 71.5 6.33 Qil/126.3
Portioning & Holding Fried Breast Chicken 30 52.2 6.35 Kitchen/32.3
2) a) a) T .
Distribution & Holding Fried Breast Chicken igb) jg:g"’ g:ggb’ Dg;ifi?ﬁ;j
. Fried Breast Chicken 426" 6.36" Dining area/27.3
SerVIng T - b) b)
Honey Mustard Sauce 40.7 6.36 Classroom/27
a) : served in dining area

b) : served in classroom

Table 2. Measurements for time, temperature and pH of chicken and potato in red pepper paste(school H) at various

phase in process flow

Food Item Phase Ingredient Time(min)  Temp.(C) pH Area/Temp(C)
Receiving Chicken - -1.8 5.89 Kitchen/25.6
Storage Chicken 70. 25 5.90 Refrigerator/4.0
Washing Chicken 20 9.7 5.90 Water/18.2
Holding Washed Chicken 70 19.5 6.02 Kitchen/28.7
Washed Chicken
. Potato
Chicken and — p ing Down Carrot 40 72.1 6.01 Kitchen/33.2
Potato in "
Red Pepper Qmon
Paste Boiled crf')nlilemo d P
L. . ile icken and Potato )
Portioning & Holding Down Hot Red Pepper Paste 30 56.0 6.24 Kitchen/32.5
o ) Boiled Chicken and Potato 20" 485" 6.39” Dining area/26.4
Distribution & Holding 1, "biot Red Pepper Paste  30° 454" 637" Classgr00m/26.0
Serving Boiled Chicken and Potato i 46.5:’ 6.46" Dining area/26.4
Down Hot Red Pepper Paste 4357 6417 Classroom/26.0
a) : served in dining area

b) : served in classroom
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Table 3. Measurements for time, temperature and pH of smothered chicken(school E) at various phase in process flow

Ttem Phase Ingredient Time(tin) - Temp.(T) pH AreafTernp(C)
Receiving Chicken - -0.7 5.85 Kitchen/26.5
Room Temperature Holding Chicken 50 7.1 5.96 Kitchen/26.6
Washing Slacked Chicken 20 11.7 6.20 Water/17.6
Marinating & Holding Washed Chicken 20 14.4 5.94 Kitchen/27.4
Spices Soy sause
Marinated Chicken
Sghlog:;d Pan broiling gztr‘;;‘: 40 74.4 6.11 Kitchen/32.1
Onion
Holding Pan Broiled Chicken and Vegetable 20 72.8 6.16 Kitchen/32.5
Smothering Pan Broiled Chicken and Vegetables 50 74.0 6.35 Kitchen/34.8
Portioning & Holding Smothered Chicken 30 62.8 6.41 Kitchen/34.8
Distribution & Holding Smothered Chicken 157 60.1” 6.58" Classroom/26.8
Serving Stmothered Chicken - 58.8Y 6.64" Classroom/26.8

a) : served in classroom
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Table 4. Microbiological evaluation of deep-fried breast chicken(school C) at various phase in process flow

Repetition=2, unit:(CFU/g)

Phase in Process” Food Item Total Plate Count  Coliforms  Staphycoccus  Salmonella
Receiving Breast Chicken 2.4x10° 2.1x10° . +
Slacking Breast Chicken 1.2x10° 2.0x10° - +
Washing Breast Chicken 3.5%x10° 1.1x10' - +
Marinating Washed Chicken 4.3x10° 1.5x10" - +
Covering Marinated Chicken 4.0x10° - 2.1x10' +
Frying Covered Chicken with Batter mix - - - -
Portioning & Holding Deep-Fried Breast Chicken 1.7x10° - - -
o . . . 3.8x10°
Distribution & Holding Deep-Fried Chicken 4.4x10° © -
Serving Deep-Fried Chicken 2-1“02 v B B B
Honey Mustard Sauce 1.8x10* @

a) : samples were taken at the end of phase in process flow.
b) : served in dining area.
¢) : served in classroom.

Table 5. Microbiological evaluation of boiled chicken and potato in red pepper paste(school H) at various phase in

process flow
Repetition=2, Unit:(CFU/g)
Phase in Process” Food Item Total Plate Count  Coliforms Staphycoccus Salmonella
Receiving Chicken 3.8x10° 1.2x10' - +
Storage Chicken 29x10° 1.0x10 - +
Washing Chicken 3.3x10* 2.2x10" - +
Boiling down Washed Chicken - - - -
. . Boiled Chicken and Potato Down 3 - _ _
Portioning & Holding Hot Red Pepper Paste 2.2x10
o . Boiled Chicken and Potato Down 2.0x10° B _ _
Distribution & Holding Hot Red Pepper Paste L8x10° ©
Servin Boiled Chicken and Potato Down 3.5x10° ” _ _ _
crving Hot Red Pepper Paste 42x10° @

a) : Samples were taken at the end of phase in process flow.

b) : served in dining area.
¢) : served in classroom.
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Table 6. Microbiological evaluation of smothered chicken(school E) at various phase in process flow

Repetition=2, Unit:(CFU/g)

Phase in Process” Food Item Total Plate Count  Coliforms Staphycoccus ~ Salmonella

Receiving Chicken 6.4x10* - - -
Slacking Chicken 1.3x10° - - -
Washing Slacked Chicken 8.4x10* - - -
Marinating & Holding Washed Chicken 2.3x10* - - ~
Pan Broiling Soaked Chicken - - - -
Holding Pan Broiled Chicken - - - -
Smothering Pan Broiled Chicken - - - -
Portioning & Holding Smothered Chicken 4.1x10* - - -
Distribution & Holding Smothered Chicken 1.5x10° ¥ - - -
Serving Smothered Chicken 2.8x10° ¥ - - -

a) : Samples were taken at the end of phase in process flow.

b) : served in classroom
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Table 7. Microbiological evaluation of food containers
and equipment by swab and rinse method in three
elementary schools

Sample size=3, Repetition=2, Unit:(CFU/100cr)

Utensil Tmcfuiﬁ?‘e Coliforms” Staphycoccus” Salmonella”
Cook’s Hand™  1.5x10* - 3 -

Knife 2.0x10° - - -

Board 3.6x10° 4 - -
Wiping Cloths 7.7x10*  1.7x10' 1.8x10 -
Serving Dish  1.6x10° - - -

* hand wearing sanitary gloves.
a) : mean values for three schools.
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