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The Seasonal Microbiological Quality Assessment of Kimbap(seaweed roll)
Production flow in Foodservice facilities for Univ. students - HACCP model -

Hye Sang Lee and Seung Yeon Ryu

Department of Food and Nutrition, Andong National University

Abstract

The purpose of this study was to evaluate the microbiological quality of, and to assure the hygienic safety
of, the kimbap production in the university foodservice facilities in accordance with the HACCP (Hazard
Analysis Critical Control Point) Program. The time-temperature relationship and the microbiological quality
(specifically, total plate count and coliform bacteria count) were assessed to find the critical control point
(CCP) during each of the production phases. The average of the daily longest duration time of the kimbap at
the facilities was 23.4 hours in summer, while 29.6 hours in winter. In the purchasing phase of the raw
materials, the microbiological quality of laver, fish paste, carrot and cucumber in summer was not at an
acceptable level according to the standard set by the Natick research center, especially the number of TPC and
the coliform level of laver was higher than the threshold level. In the refrigerator storage phase, the
temperature of the carrot was 7.4°C. This temperature is far exceeding the standard so that the microbiological
counts was increased by the 2 log cycle during the average storage time of 17 hours or more. In the
preparation phase, the temperature of the blanching is too low compared to the standard. In the holding phase
before serving, its time-temperature relationship was out of the FDA food code standard both in winter and
summer. In the serving phase, the number of microbiological count was higher than the threshold level in
summer while that in winter was up to standard. According to the Harrigan and McCance standard, the
number of microbiological count of the utensils was higher than the threshold level in summer while that in

winter was up to standard.
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Fig. 1. Flow chart for Production of Kimbap in Summer. 1. Indicates measurement points of time. 2. Indicates
measurement points of temperature. 3. Indicate points of microbiological sampling.
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Fig. 2. Flow chart for Production of Kimbap in Winter. 1. Indicates measurement points of time. 2. Indicates
measurement points of temperature. 3. Indicate points of microbiological sampling.
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Table 1. Measurements for Time and Temperature and Microbiological evaluation of Kimbap during Production
Phases of Product Flow in Summer and Winter

Summer Winter
Phases/Food item ] Tem-  Total plate Coliforms i Tem-  Total plate Coliforms
Time perature count [log(CFU/g)] Time perature count [log(CEU/g)]
(°C)  [log(CFU/g)] (C)  [log(CFU/g)]
I. Raw ingredients
Laver N.A. 19.0 8.18 2.18 N.A. 11.0 6.73 1.19
Rice N.A. 21.0 515 4.56 N.A. 11.5 6.18 6.15
Pickled radish N.A. 22.0 1.85 N.D. N.A. 12.0 3.38 N.D.
Fished paste N.A. 5.0 5.43 4.88 N.A. 85 3.63 N.D.
Carrot N.A. 21.0 6.11 5.85 N.A. 7.8 4.94 2.49
Ham N.A. 37 3.85 3.18 N.A. 4.7 342 N.D.
Cucumber N.A. 21.0 5.00 4.56 N.D. N.D. N.D. N.D.
Spinach N.D N.D. N.D. N.D. N.A. 10.8 5.59 4.95
II. Pre-preparation
Rice Smin 20.0 4.75 4.38 4min 8.4 4.38 3.81
Pickled radish 2min 20.5 1.65 N.D. 2min 10.7 3.60 0.52
Fished paste 8min 11.0 6.08 5.79 4min 10.4 3.53 2.28
Ham(Cutting) 32min 14.0 4.57 3.38 20min 10.4 3.00 <0.48
Carrot(Washing) 4min 21.0 4.20 2.99 4min 10.8 3.63 2.57
(Cutting) 10min 20.0 5.18 5.04 N.D. N.D N.D. N.D.
Cucumber(Washing) 4.5min 21.0 5.65 271 N.D. N.D N.D N.D.
(Cutting) 10min 21.0 438 3.61 N.D. N.D. N.D. N.D.
Spinach(Blanching) N.D. N.D. N.D. N.D. 3min 71.5 4.40 1.65
(Washing) N.D. N.D. N.D. N.D. 6min 9.4 4.63 2.72
III. Storage
Fished paste 14h 17min 4.0 7.04 526 1%h 9min 4.5 4.15 1.48
Ham 14h S3min 4.0 532 291 16h 22min 3.6 3.15 2.08
Carrot N.D. N.D. N.D. N.D. 17h 29min 7.4 4.63 4.57
Spinach N.D. N.D. N.D. N.D. 16h 59min 3.7 4.49 1.60
IV. Cooking & Post-preparation
Rice(boiling) S6min 97.5 N.D. N.D. 42min 87.4 1.23 <0.48
(Seasoning) 2min 85.0 3.11 <0.48 3min 73.0 1.18 N.D.
Fished paste 4min 38.0 6.42 5.95 Smin 70.0 3.58 1.00
(Stir-frying) 4min 43.0 5.20 1.87 Tmin 423 1.54 1.70
Ham(Stir-frying) 2min 72.0 2.11 <0.48 4min 65.2 1.90 0.70
Carrot(Blanching) 7min 22.0 5.30 4.76 N.D. N.D. N.D. N.D.
Cucumber(Seasoning) N.D. N.D. N.D. N.D. 1min 10.7 4.28 215
Spinach(Seasoning)
V. Holding ingredients
Seasoned bap 6h 56min  30.0 2.96 0.70 6h 18min  45.0 2.43 0.70
Pickled radish 6h 56min 213 2.46 1.30 6h 18min 16.5 4.04 0.92
Fished paste 6h 56min  23.0 7.38 5.86 6h 18min  20.6 3.97 2.36
Ham 6h 56min  23.0 5.82 3.30 6h 18min  23.1 2.63 1.18
Carrot 6h 56min  24.0 6.60 4.20 6h 18min  17.2 351 245
Cucumber 6h 56min  24.0 6.11 4.76 N.D. N.D. N.D. N.D.
Spinach N.D. N.D. N.D. N.D. 6h 18min  16.0 4.26 2.08
VI. Assembly
Wrapped Kimbap
(First) 3min 36.0 6.34 2.86 Smin 38.6 3.90 1.48
(Last) 6h 58min  29.0 6.56 4.11 6h 20min  25.5 4.43 1.90
Cutted Kimbap
(First) 3h 375 5.91 4.34 Smin 387 459 2.30
(Last) 6h 58min  29.0 6.74 4.00 6h 20min 259 4.42 2.36

CFU: Colony Forming Unit.
N.A.: Not Attained.
N.D.: Not Detected.
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Table 2. Microbiological evaluation of Food equipments of Kimbap in summer and Winter

Summer Winter
Equipment Total Plate Count Coliform Total Plate Count Coliform
P [log(CFU/cm®)] [log(CFU/100 cm?)] [log(CFU/cm?)] [log(CFU/100 cm?)]
before® after” before after before after before after
Knife 2.18 3.80 2.34 220 <0.48 1.74 1.20 2.42
Cutting board 3.11 3.76 2.63 3.18 2.08 1.43 1.38 2.10
Hand 2.38 3.04 0.53 2.04 2.89 248 1.95 2.57
Scoop 0.48 2.04 <0.48 <0.48 0.95 1.69 1.91 <0.48
Dishcloth 0.38 - 3.04 <0.48 2.04 N.D. 3.51 N.D. 3.00
* Before Using
®: After Using
CFU: Colony Forming Unit -~
N.D.: Not Detected
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Table 3. Critical control peints and methods for Control during production Kimbap in summer and winter

Category

Critical control points for control®

Control method

Raw ingredients T - Never leave the raw food out of the refrigerator over 4 hours.
Purchasing

Pre-preparation

Cutting(summer) ES - Maintain sanitary conditions of sterilize cutting board and knife.
Blanching(winter) T - Maintain internal temperature of foods over 74°C, use thermometer.
Chilled storage TT - Keep food temperature below 5°C, refrigerator temperature below 0~5°C.

Cooking & Post-preparation

Cooking(Cooked ingredients) TT - Maintain internal temperature of foods over 74C, use thermometer.
Seasoning ES - Maintain sanitary conditions of stainless bowls, scoops.

PS - Cool Cooked ingredients before seasoning.

- Prevent cross-contamination. Minimize hand contact of foodservice personnel.

Holding T - Minimize the time under room temperature.

ES - Prevent cross-contamination by equipment.
Assembly TT - Immediate food service.

ES - Maintain sanitary conditions of working table, cutting equipment.

1) - Maintain sanitary conditions of foodservice personnel.

* TT=Time-Temperature.
ES=Equipment Sanitation.
PS=Personnel Sanitation.
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