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Hazard Analysis of Packaged Meals (Dosirak) During Delivery
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Yonsei University, Seoul, 120-749, Korea

ABSTRACT-Microbiological quality of packaged meals (Dosirak) was assessed in three opera-
tions under the both conditions of actual food processing and simulated time-temperature. Time
and temperature data indicated that all the phases after cooking were critical for microbiolog-
ical quality control. Microbiological test results by simulated time-temperature conditions rev-
ealed that microbiological quality of packaged meals decreased as the storage time and
temperature increase. Delivery practices without refrigeration in summer and hot-holding be-
low 60°C in supermarket were crucial in microbiological quality control.
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Fig. 1. Various phases after cooking of packaged meals in establishment A and B; schedule and end points for
recording time and temperature and making microbiological sampling.
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Fig. 2. Various phases after cooking of packagel meals of establishment C; schedule and points for record

ing time and temperature.
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Table 1. General characteristics of the actual operations in the packaged meals manufacturing establishments

surveyed
Items Estabilishments
A B C
1. Location Seoul Seoul Sungnam
2. Year of foundation ‘86 ‘87 ‘88
3. Total assets (million won) 50 150 100
4. Space (pyung?) kitchen 15 30 380
packaging room 10 30 117
storage room 50 32 67
5. Number of employes dietitian 1 2 1
sanitarian 1 1 1
cook 1 1 1
assistant cook
full-time 5 5 7
part-time 10 15 21
6. Regional classification shopping area shopping area industrial
plant area
7. Ownership of buildings by lease by lease self-owned

2; 1 pyung = 3.3058 m?

Table 2. General characteristics of the production and transportation systems in the packaged meals manu-

facturing establishments surveyed

Items A B C
1. Production capacity optimum 2,000 3,500 5,000
(No. of packaged meals maximum 4,500 8,000 20,000

produced per day)
2. Production pattern

3. Transportation facilities

by ordering

by ordering by ordering &

sales on market
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& non-insulat- car & insulat- & non-insulat-
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Table 3. Measurements for time and temperature and microbiological evaluation of pan-fried pork with spices
(Doeji Pulkogi) after cooking phase in establishment A.

Phase Temperature Time Total plate count Coliforms Fecal coliforms
(°C) (min.) (CFUsq/g) (MPNb/g) (MPN/g)
Cooking 85.3 28 1.34x104 24 <3
Cooling 27.2 165 7.70x 105 36 <3
Packaging 23.8 20 8.10x 108 93.3 <3
Holding 28.0 90 2.74x107 >11,000 <3
Transportation 25.4 55 2.70x 107 >11,000 <3
Holding (until service) 24.1 220 3.00x 107 >11,000 <3

2: Colony Forming Unit
b: Most Probable Number

Table 4. Measurements for time and temperature and microbiological evaluation of fish cutlet after cooking

phase in establishment B.

Phase Temperature Tir.ne Total plate count Coliforms Fecal coliforms
(°C) (min.) (CFU¢4/g) (MPNb/g) (MPN/g)
Cooking 97.5 30 3.20x 102 <3 <3
Cooling 25.3 280 3.10x 103 <3 <3
Packaging 22.0 30 4.85x108 <3 <3
Holding 18.6 240 4.20x104 <3 <3
Transportation 20.2 105 3.85x 104 <3 <3
Holding (until service) 22.4 80 4.05%x 104 <3 <3

a: Colony Forming Unit
b: Most Probable Number
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Table 5. Measurement for time and temperature of
Frozen pollack meuniere (Dongtae Jon) af-
ter cooking phase in establishment C.

Temperature Time
Phase ?‘?C? (min.)
Cooking 81.8 30
Cooling 22.1 30
Packaging 19.2 30
Holding 20.2 60
Transportation 19.5 30
Holding (until service 1) 45.5 240

(hot-holding display)

Holding (until service 2) 38.9 270

(hot-holding display)
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Table 6. Microbiological evaluation of fried pollack (Dongtae Tuigim) under simulated time and temperature
condition after packaging to service for establishment A.

Phase Temperature Time Total plate Coliforms Fecal coliforms
(&) (min.) (CFU¢/g) (MPNt/g) (MPN/g)

Cooking 87.5 25 2.49x104 21.7 <3
Packaging 24.3 30 4.54x104 23 <3
*Simulation 1

Holdinge 90 (1.5 hr.)yd 2.98 x 104 23.6 <3
Transportation 60 (2.5 hr)) 6.45x 104 22.0 <3
Holding® 240 (6.5 hr.) 7.44x 104 47.1 <3
*Simulation 2

Holding 25 90 (1.5 hr.) 3.58x 104 22.6 <3
Transportation 25 60 (2.5 hr.) 7.10x 104 22.9 <3
Holding 25 240 (6.5 hr.) 1.45x 105 134.5 <3
*Simulation 3

Holding 35 90 (1.5 hr.) 8.39x 104 489.5 <3
Transportation 35 60 (2.5 hr) 8.56 x 105 5,555 <3
Holding 35 240 (6.5 hr.) 1.34x 108 5,655 <3

a: Colony Forming Unit, b: Most Probable Number, ¢: until transportation, 4: accumulated time, ¢: until service
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Fig. 3. Total plate count plotted against time and tem-
perature of storage for fried pollack (Dong-
tae Tuigim) produced in establishment A.
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perature of storage for fried pollack (Dong-
tae Tuigim) produced in establishment B.
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Table 7. Microbiological evaluation of fried pollack (Dongtae Tuigim) under simulated time and temperature
condition after packaging to service for establishment B.

Phase Temperature Time Total plate Coliforms Fecal coliforms
(°C) (min.) (CFUq/g) (MPNb/g) (MPN/g)

Cooking 85.3 20 6.15x 102 <3 <3
Packaging 22.6 25 1.22x 108 <3 <3
*Simulation 1

Holdinge 240 (4 hr.)¢ 1.20x 103 <3 <3
Transportation 90 (5.5 hr.) 4.38x 103 <3 <3
Holdinge® 90 (7 hr.) 7.70x%103 <3 <3
*Simulation 2

Holding® 25 240 (4 hr.) 3.23x103 <3 <3
Transportation 25 90 (5.5 hr.) 1.90x 104 <3 <3
Holding® 25 90 (7 hr.) 1.92x104 <3 <3
*Simulation 3

Holding* 35 240 (4 hr.) 9.86 x 104 <3 <3
Transportation 35 90 (5.5 hr.) 1.81x105 <3 <3
Holding® 36 60 (7 hr.) 2.69x 105 <3 <3

2: Colony Forming Unit, ¢: Most Probable Number, ¢
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Table 8. Microbiological evaluation of frozen pollack meuniere (Dongtae Jon) under simulated time and tempera-
ture condition after packaging to service for establishment C.

Temperature Time Total plate Coliforms Fecal coliforms
Phase .
(°C) (min.) (CFUq/g) (MPNY/g) (MPN/g)

Cooking 81.5 35 1.56x 102 <3 <3
Packaging 19.5 30 5.16x 102 <3 <3
*Simulation 1

Transportation 2 30 (30 min.) 5.10x 102 <3 <3
Holdingd 240 (4.5 hr.) 9.55x 102 <3 <3
Holding® 270 (9 br.) 1.09x104 <3 <3
*Simulation 2

Transportation 25 30 (30 min.) 5.85x 102 <3 <3
Holding* 25 240 (4.5 hr)) 4.15x103 <3 <3
Holding® 25 270 (9 hr.) 1.39x 104 <3 <3
*Simulation 3

Transportation 50 30 (30 min.) 6,46 x 102 <3 <38
Holding? 50 240 (4.5 hr.) 1.14x 105 <3 <3
Holding* 50 270 (9 hr.) 1.32x 107 <3 <3

: Colony Forming Unit, b: Most Probable Number, ¢: accumulated time, d: until service 1, ¢ until service 2

Table 9. Critical control points during production and transportation of packaged meals produced in establish-

ment A, B and C.

Critical control points

Phase Tlme—texlnpera.zture Mlcroblo-log'lcal Samtgt.xon Facilities
relationship quality condition

A B C A B C A B C A B C
Cooking X X X
Cooling X X X X X X
Packaging X X X X X X X
Holding X X X X X
Transportation X X X X X X
Holding X X X X X X

60C) WlAe AT ARAE FAF F AdE
2 A17ke] 4417k0]m, B3] 15-38TAAE He) 2
A7 Sgdtis HEWOY A3g 7lgez ¢
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exgelsl Touce AFs Agslelor shack

AR BA -2 2AA QAN 4D S
of thal AN A8 eEEY % vA4E
Arke] AR sl 4 A =4 44
9 $E5440419 918 291 ¥4 23E Table 9°
EA]3hedek.

2 gAEE 4D 9 2958

Aed, A
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Fig. 6. Total plate count plotted against time and tem-
perature of storage for frozem pollack
meuniere (Dongtae Jon) produced in establish-
ment C.
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