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Abstract

This study was carried out to develop the QMRA-HACCP program for a quantitative technique to predict contam-
ination levels and perform sensitivity and scenario analyses in restaurants. This study consisted of two part: the
establishment stage of the QMRA-HACCP system and the development stage of a QMRA-HACCP program. Estab-
lishment stage includes the methodology to develop HACCP plans, the identification of exposure occasions and the
complementation of database file. The QMRA-HACCP program has been developed based on visual basic applica-
tion (VBA). The program has been coded according to steps of exposure assessment. The object linking an embed-
ding (OLE) Excel automation method for automatic data processing is used in this program, which is a kind of
programming technique for the Excel control. The performance test on the basis of collected data has been carried
out by using the developed program. In the results of performance test, it was revealed that the efficiency of imple-
mentation of HACCP plan is increased by using the developed program.
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Table 1. Classification of Korean, Japanese and Western style dishes according to process Approach.

Process groups

Menu groups

Korean #1 Saengchae (seasoned fresh vegetable salad), Kimchi, Jeotal, Jangaji
style #2 Sukchae (cooked vegetable salad), Japchae, Gui, Bibimbab
dishes #3 Bokkum, Jorim, Tang, Tchigae, Chim, Pot cooking, Rice cake
Japanese #1 Sachimi, Fish salad, Vinegared dish, Live fishes, Tuna
style #2 Boiled fish, Grilled silver fishes, Clams, Deep fried dish, Donburi, Jananess noodle
dishes #3 Suchi, Jumbo suchi roll, egg suchi, Roe maki
Western #1 Fresh vegetable salad, Fruit salad, Salmon salad
style #2 Spaghetti, Pizza, Pork cutlet, Steak, Barbecue, Rib, Soup, Omelette
dishes #3 Chicken, Sandwich, Hamberger, Bread
. . . Minced garlic,
Radish Spring onion R e
Receive & conducting by conducting by conducting by
Store inspection checklist inspection checklist inspection checklist
Tri ing and hing g and hing
in flowing water in flowing water
Prepare @ g
Other processes Cutting to proper size Cutting to proper size
I‘:"t?;l“’““‘_" by using knifeand by using knife and
! ere Is . s
NO Cooing step choppingboard choppingboard
Mixing of ingredients in mixing bowls with human hands
Hold & " N
e Storing at room temperature and serving

Fig. 1. Cooking process flow chart for Saengchae (a Korean radish salad).
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Table 2. Generic HACCP model of Saengchae (a Korean radish salad) for retail food establishment.

Hazard analysis

Working Hazardous Hazard Prevention Management
stage Hazard factors  Geriousness P 0SiPility of decision  method ccp - CL Standard
occurrence
Improper Cleanin Keeping
Receiving transportation Monitoring once a (%1 cleanliness of
and S. aureus temperature and High Low Hazard inspectionroom No before Y inspection room
Storage poor sanitary temperature shippin and cleaning
condition PPN inspection facilities
Contamination Sanitary Use of Confirmation of
from management sanitary  sanitary condition
S. aureus Kitchen High High Hazard and education ~ Yes gloves and after washing with
of kitchen washing of running tap water
workers i
workers hands twice or more
Microbial residue Proper
from Confirmation of wadshmg £ Confi . £
) Chlorine mproper i ) potable water and use of Confirmation o
Washing residues washing and High Medium  Hazard uality test Yes potable potable water
use gcore water quality test score
contaminated suiting the
water standards
Cross S and
Di contamination . No  Sanitary oo Working sink :
irty - Medium Low No facilities : .
from dirty Hazard management keeping clean maintenance
Preparation working sink cleanliness
Microbial
contamination No iﬁgirgﬁi;sign Knife and chopping
S. aureus contamination Medium Low Hazard of kitchen No - board:
due to unsanitary workers separated use
Cautti utensil
uting Working
Adulteration . sink and L
. - . No  Sanitary = Working sink :
Dirty during Medium Low Hazard management Yes facilities : clean maintenance
process keeping
cleanliness
Secondary Use of
contamination Sanitary sanitary ~ Container and
Mixing S. aureus from cook'shand  High Medium  Hazard management Yes gloves and hands : clean
and mixing records washing of sanitary condition
utensil hands
dCL(l):gmmatlon Education and Clean uniforms and
Holding & Serving S. aureus Medium Low No - sanitary serving

g training of

Haz
azard gevers

Improper
personal hygiene

practices
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A | B c
3 __Unit operation

E B
Fomula_ Input 1 input 2 Output

4 Receive and
5] Store material  Radish
Minced garlic
Spring onion
powdered red

10 utensil  Cutting board

Log CFU/g
Log CFU/g
Log CFU/g
Log CFU/g

Log CFU/100cm*2

] Hand Log CFU/100cm"2

12 Knife
T3] Mixing bowl
1 Total

Log CFU/100cm*2
Log CFU/100cm"2

0.02
0.02
0.0z
002

03476
0.494266867
0.200933333
0.002933333
1125733333

15 Prepare
Time
18 Temperature

Hours
]

018
%

20 LPD(lag phase duration)

21 GT(generation time)

2 EGR(expoerntal growth rate)

23 MPD(maximum population density)
2 B

% M

% c

Hours
Hour

ours
Log CFU/g/hr  BC/exp

Log CFU/g
Log CFU/g/hr
Hours
Log CFU/g

M-(1/B)
LOG(2)exp/BC

AsC

i

9
1,688908
17197132
7874266667

Log CFU/g

Gompert'z eq. 1.126744462

23| Hold and serve
il Time.
3t Temperature

Hours
<

before
0 25 7

2

] LPD(lag phase duration)
GT(generation time)

E EGR(expoerntal growth rate)

3 MPD(maximum population density)
B

38| M
c

Hours
Hours
Log CFU/a/hr
Log CFU/g
Log CFU/g/hr
Hours
Log CFU/g

M-(1/B)
LOG(2)exp/BC

BC/exp
AsC 3
1,608908
17197132
7874255538

Log CFU/g

Gompert'z eq.

1.125744555

Fig. 2. Cell addresses and formulas, which are constructed in Excel spreadsheet, used in the quantitative risk assessment for S.

aureus in Saengchae (a Korean radish salad).
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End

Fig. 3. Flow diagram of the developed program.
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Computer-assisted
QRA-HACCP program

[

Section of Section of Section of
menu main screen risk assessment

Combo box Combo box Combo box

Combo box

for for for < Combo box
N N R . N . for selection
determination determination determination of database for help

of menu type of flow chart of inputdata

/—k—\

‘Window for input of
daily inspection

‘Window forinput
of periodic inspection

Fig. 4. Block diagram of the computer-assisted QMRA-HACCP program.
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Fig. 5. Window for determination of manu, input data and
selection of database.
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(b) Window for input information of periodic inspection.

Fig. 6. Window for input information of daily inspection (a) and
periodic inspection (b).
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