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The Improvement of the Sanitary Production and Distribution Practices
for Packaged Meals (Kim Pab) Marketed in Convenience Stores Using
Hazard Analysis Critical Control Point (HACCP) System

Tong-Kyung Kwak', Sung-Hee Kim, Sin-Jung Park, You-Sun Cho and Eun-Hui Choi
Department of Foods & Nutrition, College of Human Ecology, Yonsei University

ABSTRACT — Time-temperature relationship and microbiological quality were assessed and
critical control points were identified through hazard analysis during the phases of production
in two different packaged meals (Dosirak) manufacturing establishments (A, B:Kim Pab). Mi-
crobiological tests on foods, equipments and utensils were done according to standard pro-
cedures and included total plate count, coliforms and fecal coliforms. The results of the study

are summarized as follows :

time-temperature control management was needed because time-

temperature abuse more than 8 hours at dangerous temperature zone (5-60°C) was observed
from pre-preperation to distribution phase; Poor sanitary practices of employees were observed
in hand washing and using disposable gloves; Microbiological analysis results of equipments and
utensils showed possible cross-contamination risks when foods were contacted with them; Kim
Pab needed thorough quality control because it included various mixed ingredients of cooked
and uncooked and had many apportunities of cross-contamination either by equipments or

hands through whole production processes.

Key words [ ] Convenience store (CVS), Packaged meals (Kim Pab), Hazard analysis & critical

control point (HACCP).
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Table 1. Menu items and their ingredients manufactured in establishment A

Ingredients *

*Cuttle " "Pickled

Menu items

b

b b b

*Fried ? : *Imitated

Rice Fish Radish Ham Radish Egg Bakgoji beancurd Tuna Mayonnaise crabmeat Lettuce Cucumber Laver

Choongmoo Kim Pab O o] le]

Yu Boo Cho Pab O

Kim Cho Pab O O O O
Chamchi Cho Pab O o} O
Matsal Kim Pab o) o] ) o)
Salad Kim Pab [e) @) o] o]

o 0 O O

O

O 0 O O

*: Cooked Ingredients, * : Uncooked Ingredients
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Table 2. menu items and their ingredients manufactured in establishment B

Ingredients | o e . . N . . N .
“Rice "Ham °Pickled radish *Spinach ‘Egg "Burdock 'Carrot “Beef 'Cheese 'Boiled fish paste "Laver
Menu items
Ham Kim Pab o} o} O O o] O e}
Beef Kim Pab e} O O 0 O o o)
Cheese Kim Pab [0) Q O e} e} O
Amook Kim Pab 0 e} O O @] 0 (e}

* . Cooked Ingredients * : Uncooked Ingredients
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Fig. 1. Various phases and critical control points during
and after production of Kim Pab menu item in es-
tablishment A,B : schedule and end points for re-
cording time and temperature and making mi-
crobiolocal sampling. Numbers -1 for time; 2 for
temperature; 3 for microbiological-and their po-
sitions indicate beginning and end points for
evaluating and recording.
*: Hazard of contamination likely, +: Hazard of
bacterial growth likely, o: Microbial survival likely,
x: Microbial destruction likely, ccpl: eliminates ha-
zard, ccp2: reduces hazard.
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Table 3. Measurments for time and temperature and microbiological evaluation of Kim Pab during and after production
phases in establishment A

Time Temperature  Total plate count Coliform Fecal coliform
Phases/Items

(min.) O [log(CFU"/g)] [log(MPN/g)] [log(MPN"/g)]
Uncooked Ingredients
<Holding>
Pickled radish N.Ac 16.7 6.70 348 <0.48
Lettuce N.A. 15.3 333 <0.48 <0.48
Backgoji N.A 8.2 5.08 <0.48 <0.48
Cuccumber N.A. 153 1.86 1.06 <0.48
Imitated crabmeat N.A. 6.5 1.00 <0.48 <0.48
Ham N.A. 9.8 4.18 0.60 <0.48
Cooked Ingredients
<Raw>
Fried beancurd N.A. 6.9 4.64 <0.48 <0.48
Tuna N.A. 19.0 272 <0.48 <(.48
<Cooking>
Rice 40 81.5 2.48 <0.48 <0.48
Fried beancurd 35 84.2 243 <0.48 <0.48
Tuna+Mayonnaise 15 16.4 5.00 <0.48 <0.48
<Holding>
Rice 33 514 3.78 <0.48 <0.48
Fried beancurd 60 39.6 395 <0.48 <0.48
Tuna 30 7.3 3.84 1.43 <0.48
Cuttlefish+Radish 1440 6.3 3.85 3.60 <0.48
Packaging
Choongmoo Kim Pab 50 25.0 6.43 3.48 <0.48
Yooboo Kim Pab 45 25.6 3.7 <0.48 <0.48
Kim Cho Pab 55 209 6.29 3.95 <0.48
Chamchi Cho Pab 30 30.4 4.74 <0.48 <0.48
Matsal Kim Pab 35 25.6 557 <0.48 <0.48
Salad Kim Pab 40 28.7 5.30 <0.48 <0.48
Transportation
Choongmoo Kim Pab 250 225 7.09 3.95 <0.48
Yooboo Kim Pab 240 237 4.16 <0.48 <0.48
Kim Cho Pab 225 22.6 6.26 4.18 <0.48
Chamchi Cho Pab 220 238 5.93 397 <0.48
Matsal Kim Pab 230 231 6.76 <0.48 <0.48
Salad Kim Pab 220 22.6 5.11 3.60 <0.48
Service
Choogmoo Kim Pab 170 17.8 772 3.95 <0.48
Yooboo Kim Pab 180 17.9 5.30 <0.48 <0.48
Kim Cho Pab 195 17.1 6.49 4.18 <048
Chamchi Cho Pab 200 15.9 833 438 <0.48
Matsal Kim Pab 190 17.9 7.11 <0.48 <0.48

*: Colony Forming Unit, ": Most prodoable Number, *: Not Applicable
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Table 4. Measurements for time and temperature and microbiological evaluation of Kim Pab during and after production

phases in establishment B

Time Temperature Total plate count Coliform Fecal coliform
Phases/Items

(min.) (0 [log(CFU"g)] [log(MPN"/g)] [log(MPN"/g)]
Uncooked Ingredient
<Holoding>
Cheese 240 18.3 6.75 >4.38 1.32
Boiled fish paste 180 314 4.48 272 1.48
Carrot 300 16.8 6.73 3.66 <0.48
Picked radish 300 19.9 5.99 1.95 <0.48
Ham 60 18.5 5.46 3.18 1.97
Cooked Ingredient
<Raw>
Beef N.AS -1.74 4.04 1.48 1.48
<Cooking>
Rice 35 79.6 1.90 <0.48 <0.48
Egg 40 78.2 2.04 <0.48 <0.48
Beef 45 95.4 2.52 <0.48 <0.48
<Holding>
Rice 90 27.1 3.23 0.95 0.60
Egg 420 17.6 6.30 >4.38 1.97
Beef 180 29.5 3.81 1.48 <0.48
Packaging
Ham Kim Pab 60 20.9 5.90 279 <0.48
Amook Kim Pab 70 22.1 5.95 248 <0.48
Chesse Kim Pab 65 20.3 5.24 2.96 <0.48
Beef Kim Pab 60 215 5.65 2.96 2.56
Transportation
Ham Kim Pab 270 213 6.20 3.18 <0.48
Amook Kim Pab 230 21.1 5.99 3.08 <0.48
Cheese Kim Pab 220 21.0 6.04 3.04 <0.48
Beef Kim Pab 205 214 5.84 3.56 2.56
Service
Ham Kim Pab 150 233 6.56 >4.38 2.79
Amook Kim Pab 190 221 6.89 3.63 248
Cheese Kim Pab 200 221 621 3.63 2.86
Beef Kim Pab 215 23.1 6.99 3.56 2.79

*: Colony Forming Unit, *: Most Probable Number, °: Not Applicable
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Table 5. Microbiological evaluation of food equipments
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Total plate count Coliforms Fecal coliform
Phases/Egipments [log(CFU"/12.4 cm’)] [Log(MPN"/100 ¢m?)] [Log(MPN’/100 cm?))
A B A B A B

Pre-preperation
Cutting board 391 4.26 3.97 6.38 <0.48 4.32
Knife 4.26 7.34 5.04 5.66 0.48 4.63
Ham slicer 2.21 N.A. <0.48 N.A. <0.48 N.A.
Holding
Stainless steel ware 2.63 373 315 <0.48 <0.48 <0.48
Cooling
Cooling table for cooked rice 4.24 N.A. <0.48 N.A. <0.48 N.A.
Making and Shaping
Laver wrappin tool(kimbal) N.A. 5.51 N.A. <0.48 N.A. <0.48
Work table for packaging N.A. 6.31 N.A 4.72 N.A. 4.32
Ingredient mixing frame 4.08 N.A. 4.32 N.A. 2.63 N.A.
Laver wrapping machine 5.49 N.A. 397 N.A. 295 N.A.
Cutting
Cutting Machine 4.26 451 3.15 4.12 2.60 3.54
Packaging
Work table for laver wrapping N.A. 4.38 N.A. 4.63 N.A. <0.48

A, B indicate packaged meals manufacturing establishments respectively.
*: Colony Forming Unit, ": Most Probable Number, ©: Not Applicable
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Table 6. Critical control points and methods for monitoring during and after production of Kim Pab manufactured in es-

tablishment A & B

Critical control points Category for

Methods for monitoring

control®
Cutting® (Uncooked ingredients) ES -Maintain sanitary conditions of knives and cutting boards
PS -Maintain sanitary practices of foodservice personnel
Cooking’® (Cooked ingredients) TT -Maintain internal temperature of foods over 74°C-use thermometer
Holding’ T -Cool intedrmal temperature of foods under 7.2°C-use thermometer
-Use shallow pans in small quantity
ES -Use of cooling units is recommendable
-Prevent cross-contamination by equipments
Wrapping & filling ES -Maintain sanitary conditions of wrapping equipments, working tables of laver
with laver® wrapping tools
PS -Use disposable gloves
Cutting Kim Pab ES -Maintain sanitary conditions of cutting equipments
PS -Maintain sanitary practices of foodservice personnel
Packaging® ES -Maintain sanitary conditions of workingtable and packaging materials
PS -Maintain sanitary practices of foodservice personnel
T -Maintain holding temperature under 10°C
Transportation® T -Equip refrigerated delivery truck
-Maintain constant refrigerated temperature under 10°C
ES -Maintain sanitary conditions of delivery truck
Display® T -Maintain refrigerated temperature under 10°C in CVS
ES -Maintain sanitary conditions of refrigerated dispenser

*: TT=Time/Temperature, PS=Personnel sanitation, ES=Equipment sanitation, ®: CCP1 eliminates hazard, °: CCP2 reduces hazard.
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