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< Abstract>

The purpose of this study was to evaluate the microbiological quality and assure the hygienic safety of the
Bibimbap production in elementary school foodservice in accordance with the HACCP(Hazard Analysis
Critical Control Point) program. The time-temperature relationship and the microbiological qualitytotal plate
count and coliform bacteria count) were assessed to find the critical control point{CCP) during each of the
production phases.

In the pre-preparation phase, the risk factors of the raw ingredients exceeded the standard level suggested
by Solberg et al. Mungbean starch jelly, egg and Kochujang were satisfactory in that no coliform groups were
observed over the standard TPC level. In particular, there was a high the risk of beef from the early stages in
terms of the coliform level. In the pre-preparation phase, green pumpkin had more coliform groups than the
standard level even after being washed, which calls for special attention to washing, sterilization, secondary
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infection of the handler, and the required time for pre-preparation of raw vegetables. In the cooking phase.
the temperature of the soybean sprout and mungbean starch jelly decreased to 42°C and 26°C, respectively,
which was within the risk zone. In particular, mungbean starch jelly had a great risk factor even after boiling in
hot water. During the storage stage before serving, a lot of ingredients were exposed to poor management of
temperature and time and thus exceeded the standard level in the total plate counts. In particular, the
microbiological count of beef was five times the standard level. Green pumpkins and soybean sprouts were
left at 15-38°C that is within the risk zone for a long period of time after they were cooked. It is highly
recommended that the time of the storage stage before consumption should be shortened and that proper
devices should be used to prevent proliferation of bacteria. The number of TPC of the utensils was satisfactory
enough, but the knife used exceeded the standard level and thus was a risk factor of bacteria proliferation.
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Basic ingredients
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<Fig. 1> Flow chart for production of Bimbimbap

+ Pre-treatment -[ Cooking | »| |Hoding »]  Serving
| Wahig ] -| Boling |} - ]
1 1,23 1,23
» | Washing, Cutting » | Roasting >
1 1,23 ) 1,2,3
| > [Washing, Blanchlrﬂ [ Mixing | »
1,23 1,23
> Washing > B
1 12,3 1 1,23 Serving
Washing, o l Storage | (Bibimbap)
> . . » Mixing »
Blanching, Cutting
1 1,23 1 1,2,3
> Roasting >
1 1,2,3
- > Pan-frying e
1 123
> Mixture »
1 1,23 1 123 1 1,23

Number-1: Indicates measurement points of time, 2: Indicates measurement points of temperature, 3: Indicates points of
microbiological sampling.
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<Table 1> General characteristics of the subject school

Ttem

Serving scale(N) 900
Years of school foodservice 9
Serving place Classroom
Number of employees(N)

Dietitian 1

Cook 6

Assistant cook 2

Carrier 4
Food cost allowance/person(won) 2000
Frequency of disinfection 1/month
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<Table 2> Microbiological quality evaluation of Basic ingredients for Bibimbap

Phase in Time Food Temp. Total plate count Coliforms
production flow (min.) 0 (CFU/g) (CFU/g)
Rice NA 26 6.10x10° 9.00x10°
Green pumpkin NA 27 741 x10° 7.00x10°
Soybean sprout NA 18 T 593%10° 130% 10°
Basic Doraji NA 20 593 %10’ 1.31x10°
ingredients Mungbean starch jellyg NA 20 152 x 10’ ND
Beef . NA NA 3.77x10° 5.00%10°
Feg | Na 12 6.59 % 10° ND
Kochujang T N T n 5.50%10° ND

NA: Not Attamed
ND : Not Detected
CFU : Colony Forming Unit
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<Table 3> Microbiological quality evaluation of Pre-preparation process for Bibimbap
Phase in Time Food Temp. Total plate count Coliforms
production flow (min.) °C) (CFU/g) (CFU/g)
Rice 5 23 149 x10° 2.00x 10°
Green-pumpkin 7
(Washing) 5 23 1.18x10° 4.00x10°
(Cutting) 15 23 3.83x10° 8.00%10°
Soybean sprout 28 79 1.61 x10° ND
Pre-preparation Doraji 27 23 4.11x10° 560x10*
Mungbean starch jell
(Blzm%:hing) M 2 70 412x10° ND
Beef NA NA NA NA
Egg 13 NA 1.01 % 10° 200%10°
Kochujang NA NA NA NA

NA : Not Attained
ND : Not Detected
CFU : Colony Forming Unit
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<Table 4> Microbiological quality evaluation of Cooking process for Bibimbap

Phase in Time Food Temp. Total plate count Coliforms
production flow {min.) 0 (CFU/g) (CFU/g)
Cooked Rice 35 83 13010 ND
Green pumpkin 93 1.16 x10* ND
Soybean sprout 3 2 8.67x10° ND
Cooking Doraji ' 12 84 I 5‘04><10: ND
Mungbean starch jelly 2 26 2.77x10 ND
Beef 14 93 1.81 x 10* ND
Egg panfrying 37 35 4.30x10° ND
Kochujang 12 32 1.74 x 10 ND
ND : Not Detected
CFU : Colony Forming Unit
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<Table 5> Microbiological quality evaluation of Holding process for Bibimbap

Phase in Time Food Temp. Total plate count Coliforms

production flow (min.) C) (CFU/g) (CFU/g)
Cooked Rice 25 76 1.32 x10° ND
Green pumpkin 58 37 1.18x10° ND
Soybean sprout 74 29 262x107 ND
_ Doraji 120 31 6.04 % 10° ND
Holding - . -
Mungbean starch jelly 80 26 290x10 ND
Beef 77 60 231 x10° ND
Egg panfrying 30 27 432x10° ND
Kochujang 59 24 230% 10° ND
Mixing Mixture(Bibimbap) NA 40 2.62x107 ND

NA : Not Attained
ND : Not Detected
CFU : Colony Forming Unit
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Cutting board I 2.OO><103 3.30 ND o)8t2 UEhjo] mrEgluks 2-2o|glu)
Knife I* | 3.13x10 6.48 ND
Cutting board I’ ' 3.00x 10° 3.50 ND
Kanife 1° 3.16x 10° 6.50 ND 4. OHXBH HlaiE MAlg 2J5t SHEMDIE &28
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ND : Not Detected
CFU : Colony Forming Unit
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<Table 7> Critical control points and methods for control during Bibimbap production

28—

Crmcal Conm)l PomLs ) Hazard Analy;ig Monit&'ing Methods
Receiving(Basic ingredients) “
- beef - Improper temperature - Refrigerate or maintain below 5°C
- Cross-contamination, bacteria increase
- all the ingredients - Improper temperature, outlook, - Verify storage condition, cross-
delivering contamination of foods
Pre-preparation
- rice, green pumpkin, soybean sprout,
mungbeanstarch jelly
Washing and Cutting - Contamination by handler and - Wash before and after food handling
equipment - Clean and sanitize cutting board
and knives
Blanching - Improper temperature » Maintain internal temperature of foods
over 74°C
Cooking
- soybean sprout, mungbeanstarch jelly
Cooking and Boiling - Contamination by handler and - Clean and sanitize utensils and
equipment equipment
- Contamination by spices - Use proper cooking and tasting
procedures
* egg panfrying
Cutting - Contamination by cutting board - Clean and sanitize cutting board
and knife and knife
Holding & Serving
- all the ingredients - Contamination by no serving + Minimize the time under room
immediately after cooking temperature
- Contamination by server and - Prevent cross-contamination by
serving utensils equipment
- Immediate food service
woldel Ae WA AeAR FEHUers 4 F 2% FAY 240 Bl Ao 4%
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