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Abstract

This study was written to assess microbilogical quality by passage of time and holding

method after making foods, by means of evaluating time, temperature and microbiological

quality during vairous phases in product flow of hard-boiled mackerel served by an industry

feeding operation for 500 persons a day, measuring pH & Aw and analyzing factors affecting

nicrobiological growth conditions.

The results were as fallows:

1. According to phases in product flow of hard-boiled mackerel, it showed 4.9 hours of mean
of needed time, 27.5°C of room temperature, 4.8~5.7 of pH value and 0.95~0.98 of Aw. these
conditions were suitable for microbiological growth, and the phases with potential hygienic

danger were pre-preparation and assembly & service.

2. As for holding methods and passage of time, holding as steam table was more effective

than holding at room temperature as time past.

3. Food poisoning bacteria were not dectected from phases in product flow of hard-boiled

mackerel.
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Number—1 for time ; 2 for temperature ; 3 for microbiological ; 4 for pH and 6 for Aw ; and their positions indicate be-

ginning and end points for evaluating or recording.

Fig. 1. Phase in product flow and holding methods of hard-boild mackerel menu item: schedule and points for
recording time and temperature, making microbiological sampling and measuring pH & Aw.
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Table 1. Measurements for time and temperature for hard—boiled mackere! at phases in product flow
Phases in product flow Food item Time {min.) Food Temp. (°C) Env. Temp. {°C)
and holding methods mean range mean range mean range
1. Pre-preparation
washing & cutting mackerel 36.5 35— 38 11.5 4.2-18.8
radish 17 18— 15 24.8 15.7-23.8
onion 25.5 22— 29 25.7 25.8-25.5
holding mackerel 35 30— 40 17.0 12.6-21.4
radish 43.5 43— 44 18.7 13.2-24.2
onion 61 80— 42 18.6 12.9-24.2
2. Cooking
hard-boilding mixtureC 45.5 30— 61 95.5 94.3-96.7
3. Assembly & Service
first, room temp. 32 37— 27 69.9 64.7—75.0 27.5 28-27
steam table. 32 37-27 73.5 72.0-75.0 715 75—-80
last, room temp. 56 6052 41.7 36.3—47.0 27.5 28-27
steam table. 56 60—-52 72.5 73.0—72.0 71.5 75—80
4. Holding
room temp.2d 120 120120 334 33.6—33.2 27.5 28--27
steam table 4 120 120—120 74.5 73.0-76.0 77.5 75-80
room temp.b 120 120120 31.2 30.1-32.3 27.5 28-27
steam table b 120 120-120 72.5 72.0-73.0 71.5 75-80

2After holding for 2 hrs. at room tem., steam table
b After holding for 4 hrs. at room temp., steam table
CInclude mackerel, radish and onion
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Table 2. Microbiological evaluation and pH & Aw measuments of hard—boiled mackerel at various phases in product

flow and holding methods

Phases in product flow

Toztal plate count

Coliforms

& holding methtods? Food item (CFU/g)? (CFU/g) pH AW
1. Basic ingredient
mackerel 1.68 X 10° 7.13 X 10° 5.5 0.96
2. Pre—preparation
washing & cutting mackerel 6,68 X 10* 6.90 X 10? 5.6 0.96
radish 2,28 X 103 3,71 X 10? 5.6 0.7
onion 8.77 X 10° 2.50 X 10° 4.8 0.97
3. Cooking
hard—boiling mixtureC 4,32 X102 1.00 X 10° 5.7 0.98
4, Assembly & Service
first, room temp, 8.62 X 102 2.50 X 10° 5.7 0.96
steam table 5.30 X 10? 0 5.7 0.96
last, room temp. 1.25 X 103 2.15 X 10° 5.6 0.96
steam table 5.12 X 102 0 5.7 0.98
5. Holding
room temp. for 2 hrs. 2.43 X 10° 6.50 X 10° 5.7 0.96
steam table for 2 hrs. 7.57 X 10? 1.50 X 10° 5.7 0.98
room temp. for 4 hrs. 6.50 X 10° 2.15 X 10! 5.7 0.96
steam table for 4 hrs. 1.16 X 103 2.00 X 10° 5.7 0.95

aSamples were taken at the end of phases in:* product flow and holding methods.
bExpressed as colony forming unit per gram (CFU/g) of sample : mean of dupfication.

Cinclude mackerl. radish and onion.
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