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Abstract

The purpose of this study was to evaluate the microbiological quality of non-heat-processed foods and the effects
of HACCP implementation. Here, cabbage salad and cucumber&onion salad were selected and we investigated
HA(Hazard Analysis) by checking microbiological quality, time and temperature, pH, and water activity at each
processing stage. Thus, the receiving of spices and dressings, washing and sterilizing, cutting, cooking, and serving
stages were all considered CCPs. Before implementing HACCP, microbial analysis showed that standard plate counts
and coliform counts were higher than standard levels in most of the raw ingredients of each menu, as well as during
the production process. The microbiological quality of the utensils and employee’s hands used during cooking
indicated levels requiring direct management. Bvaluations of falling bacteria-in the foodservice establishment work
areas ranged from 2~12 CFUjplate. However, after HACCP implementation, microbiological levels improved to
standard levels by sanitation education. Also, the number of falling bacteria were lower than before implementing
HACCP. Therefore, it is essential the foodservice operations make efforts to implement HACCP, so that
microbiological hazard levels are lowered and hygienic status improved.
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Table 1. Comparisons production time and temperature for cabbage salad and cucumber&onion salad at various phases in -
process flow before and after implementing the HACCP system

Before A
Food Item Phase Ingredient Time Temp: Temp Area e
(e ey Temp(l) T
Cabbage Receiving  Cabbage 5.7 19.1 Kitchen 23 53 Kltchen 24
Salad Red cabbage 52 20.9 5.1
Chicory N.AY 45 246 N.A 6.0
Carrot 5.4 20.6 7.6
Dressing 8.3 222 5.1
Cutting Cabbage 3> g 23.1 4 41" 208
Red cabbage 2’ 36" N.A 1’ 45" 19.8
Chicory 47’ N.A 58" 243
Carrot 1 17" 22.4 1’ 48" 21.8
Washing Cabbage 46" 23.9 11’ 217 144
Red cabbage 4’ 46" 23.8 11’ 217 153
Chicory 46" 23.5 12> 117 158
Carrot 200 15" 21.0 i 5" 14.0
Cooking 4’ 18" 23.9 2" 37" 153
Serving 60’ 22.8 Dining Area 22 60’ 203 Dining Area 22
Cucumber& Receiving Cucumber 5.4 19.2 Kitchen 29 5.6 Kitchen 25
Onion Salad Onion 3.4 224 11.0
» Spring Onion N.A 5.7 20.1 N.A 4.2
Powdered red pepper 32 11.5 4.8
Garlic 1.7 16.5 31
Washing Cucumber 2’ 50" 17.6 100 20" 125
Onion 2’ 38" 229 100 407 10.6
Spring Onion 2 19" 25.1 9 55" 13.3
Cutting Cucumber 5 3" 22.9 6’ 50" 259
Onion 2’ 517 25.1 17 34" 243
Spring Onion 36” 252 57" 284
Cooking 2’ 51" 26.3 3 08" 19.3
Serving 60’ 28.5 Dining Area 27 60’ 26.3 Dining Area 23
1) at the time of receiving
2) After holding (90min)
3) N.A : Not Attained
4) ’ : Minute
5) " : Second
A EFxE #EE R A23dE A 55(2007) - 752 -
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Table 2. pH and Aw of cabbage salad and cucumber & onion salad at various phase in process flow

 Food ltem Phase Ingredient pH Aw
Cabbage Salad Receiving Cabbage 6.07 0.982
Red cabbage 6.02 0.897

Chicory N.AY N.A

Carrot 6.27 0.980

Dressing 6.33 0.980

Cutting Cabbage 5.99 0.975

Red cabbage 5.99 0.998

Chicory 6.05 0.986

Carrot 6.27 0.924

Washing Cabbage 6.13 0.955

Red cabbage 5.99 0.998

Chicory 5.97 0.977

Carrot 6.33 0.935

Cooking 4.26 0.979

Serving 4.34 0.976

Cucumber&Onion Receiving Cucumber 6.02 0.972
Salad Onion 5.89 0.994
Spring Onion 6.20 0.979

Powdered red pepper 4.96 0.566

Chopped Garlic 7.04 0.946

Washing Cucumber 6.02 0.964

Onion 5.80 0.960

Spring Onion 6.25 0.978

Cutting Cucumber 6.00 0.970

Onion 5.81 0.969

Spring Onion 5.96 0.992

Cooking 5.87 0.973

Serving 5.94 0.959

1) N.A : Not Attained
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Table 3. Comparisons microbiological evaluation for cabbage salad and cucumber&onion salad at various phases in -process

flow before and after implementing the HACCP system

, : ‘ Before .
Food Item  Phase ~ Ingredient Total Plate Count Coliforms  Total Plate Cou
(log CFU/g) (log CFU/g) (log CEU/g)

Cabbage Salad Receiving Cabbage 6.53 TNTCY(5) 591
Red cabbage 3.59 2.70 4.28

Chicory 5.70 TNTC(5) 4,62

Carrot 6.56 6.30 6.41

Dressing 3.00 1.19 3.00

Cutting Cabbage 6.26 5.47 5.51

Red cabbage 5.59 3.11 N.AY

Chicory 5.67 3.54 471

Carrot 5.89 5.67 3.73

Washing  Cabbage 4.76 3.42 4.76

Red cabbage 5.61 3.06 3.65

Chicory 5.06 3.45 4.61

Carrot 5.60 5.11 3.07

Cooking 5.10 3.09 4.52

Serving 5.73 3.59 4.27

Cucumber & Receiving Cucumber 5.58 2.95 4.90
Onion Salad Onion 7.13 5.17 5.85
Spring Onion 7.05 5.65 5.63

Powdered red pepper 6.90 4.37 5.94

Chopped Garlic 7.20 495 6.62

Washing  Cucumber 3.24 2.00 3.15

Onion 5.96 4.75 3.93

Spring Onion 4.46 4.16 4.46

Cutting Cucumber 4.15 3.65 3.95

Onion 6.95 4.84 4.51

Spring Onion 5.78 4.37 5.00

Cooking 5.56 3.83 4.86

Serving 6.12 4.48 491

1) INTC : Too Numerous To Count
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Falling bacteria

o R - i e

Working reparation  Serving Tray &Bart
table table table Refrigerator rack Rall
B Before 10 4 4 12 9 2
B After 1 2 2 2 1 0

Fig. 1. Comparisons falling bacteria before and after
implementing the HACCP system

Table 4. Comparisons microbiological hazard analysis for cooking utensils, equipments and employees in foodservice

establishment before and after implementing the HACCP system

Utensil Analysis point” l?efore . 3 é.)After - 7

Total Plate Count” Coliforms” Total “Plate ‘Count Coliforms
Cutting board U 8.04 5.40 2.45 0.00
Knives U 5.86 5.42 2.00 0.00
Bart B 6.96 4.60 1.96 0.50
Mixing vessel B 5.54 5.16 1.66 1.39
Tray B 5.94 4.30 2.40 0.00
Hand(rubber glove) U 6.38 5.76 3.07 1.00

1) B : immediately before using, U : in the middle of using or immediately after using

2) log CFU/100cm’
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Table 5. Hazard analysis and CCP decision tree for each menu
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No: to Q2 No:to Q2—1 No to Q4
Yes:CP'~ Yesito Q3 Yes:CCP Yesito QS Y

Inadequate S
Mi : T tur
Vegetable  Temperature crobial No Yes No Yes Yes CpP? cmperature
growth control
Receiving control
. Inadequate .
Spices& Mi T fur
PICCSE  Temperature crobial No Yes No Yes No  Ccp?  Crperue
Dressing growth control
control
. Inadequate . . .
Washing & Mi Washing &
as” g. washing & crc.>b1al No Yes Yes CCp as g.
Sanitization e survival Sanitization
Pre- sanitization
preparation Contaminated Good personal
iorobi practices &
Cutting ¥1ands, Mlcr(')b1a.l No Yes No Yes No CCP clean
equipment & contamination food-contact
utensils surface
G inated Good personal
. on : Microbial practices &
Cooking hands & . No Yes No Yes No CCp clean
utensils con ation food-contact
surface
Inadequate L ‘
. Mi T tur
Serving temperature crobial No Yes No Yes No CcCp emperaire
control growth control

1) CCP decision tree;
QI: Is there a hazard at this process step?

Q2: Do preventative measure(s) exist for the identified hazard?

Q2-1: Is control necessary at this step for safety?

Q3: Is the step specifically designed to eliminate or reduce the likely occurrence of the hazard to an acceptable level(s)?
Q4: Could contamination occur at or increase to unacceptable level(s)?
Q5: Will a subsequent step or action eliminate or reduce the hazard to an acceptable level?

2) CP: control point
3) CCP: critical control point

St A E 2 #3832 4238 A55(2007)
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Table 6. Control methods for critical control point

' 1se. Control methods

receiving of materials on the serving day
if possible

choosing the reliable suppliers

buying materials without preparation if
possible(ie. peeling, cutting)

cold or freezing storage from receiving
prior to cooking

checking the refrigerator’s temperature
washing and sterilizing the refrigerator
thoroughly dividing into contamination area
and non-contamination area

washing over three times by correct method
for raw vegetables

divided using knives and cutting boards by
usage and holing in ultraviolet sterilizer
thoroughly washing, sterilizing and drying
the used utensils

* cleaning cook’s hands and clothed

Receiving

Preparation *
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