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Bread
2,3,4,5
Ham
2,3,4,5
Pickle
2,3,4,5
Lettuce Washing&Sanitaion Cutting
2,3,4,5 1,2,3,4,5 1,2.3.4,5
Cucumber Washing&Sanitaion Cutting Cooking Serving Holding
2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5
Tomato Washing&Sanitaion Cutting
2,3,4,5 1,2,3,4,5 1,2.3.4,5
Onion Washingé&Sanitaion Cutting Preserve
2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5
Mustard
2,3,4,5
Number 1 for time: 2 for temperature: 3 for microbiological: 4 for pH: 5 for Aw

Figure 1. Phase in product flow of sandwich
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Cooking

Serving

Holding

Cabbage Washing&Sanitaion Cutting
2,3,4,5 1,2,3,4,5 1,2,3,4,5
Red cabbage Washing&Sanitaion Cutting
2,3,4,5 1,2,3,4,5 1,2,3,4,5

Chicory Washingé&Sanitaion Cutting
2,3,4,5 1,2,3,4,5 1,2,3,4,5

Carrot Washingé&Sanitaion Cutting
2,3,4,5 1,2,3,4,5 1,2,3,4,5

Dressing

2,3,4,5

Number 1 for time: 2 for temperature: 3 for microbiological: 4 for pH: 5 for Aw

Figure 2. Phase in product flow of cabbage salad
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Cucumber Washing&Sanitaion Cutting
2,3,4,5 1,2,3,4,5 1,2,3,4,5
Onion Washing&Sanitaion Cutting
2,3,4,5 1,2,3,4,5 1,2,3,4,5
Spring onion Washingé&Sanitaion Cutting Cooking Serving Holding
2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5 1,2,3,4,5
Garlic
2,3,4,5
Powdered red
pepper
2,3,4,5

Number 1 for time: 2 for temperature: 3 for microbiological: 4 for pH: 5 for Aw

Figure 3. Phase in product flow of cucumberé&onion salad
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o2 AAA ASE =T 2 8719 AAAA AEHE AL BF
Tt Agske]l ARgStth ek & 7 AR 25gel 0.85% A A AT
225mlE 53l Stomacher Lab Blender(TMC Lab-Blender LB-400G)
2 olgatel #AF AN F AFTAYe) wel wE wEPwEs o

Bt rE SAER Y. ik A AT (Staphyiococcus aureus) )

] g3t 4=(Total Plate Count)

AAge Addel ImLE FHsted 9mL 0.85% H+t NaCl &°
of GAERE Mt 7 @A A ImLA S H

g Al 2ufol] FrH o R FHoto] °F 43~45CE AT FF A
(Plate Count Agar, Difco) 15mLE FHd 8 o=

Aol F-2ekA FEE FostHA A F ¥4 FuAA 53 HE
YA AR ko] 3621T w7 oA wfgstaAth. 24~48A1%F B &
1833 30~30070 9 Hets A HAS "ot HegaE AT

<
5
st

=
-

N
-
5]

o

(ot

ol

]_

v 54 (Coliform count)
Algdgd ImLet ZF dA sl 1mLA S dEa HEZHA 20 F
o2 FH3te oF 43~45T=2 FAS dFA|ZH o EfFedn)]

=
i
-
;

2
o
i
ML
N
ol
9,
b

(Deoxycholate Lactose Agar, Difco) 15m
Aot WA E & A P77 A7 g 3521TCoAl Al 2012413 w) st

5 F4E AESQT. B4 AEL BEARES 49 o .



o, A T (Staphylococcus aureus)
Az 25g0] 225mLe 10% NaClS #7}3g+ TSB wiA|](Tryptic Soy
35ColAl 16A1%F Faul<F 3FATt. o] Ff i

Yolk Agar)ell A A1
g ARG o] e HES SdAde AAEH. FIANE
WS Feuldd Fduix el H S Nutrient Agar(Difco)oll &7
37TCoNA 18~24A3F vigs & adFAdTFHoZ EAHH coagulase
test(staphylase, Oxoid)E A At Sa17F dojup Ao w FAAEY

.

(2) 717+ 2 &7, 2YFAARY &

Swab$¥?”g o] gt &, Bud WES AFF 0.85% NaClol 4
Azl 2 &7, 2 EAAe & WS 100cm® Frolu o
0.85% NaCl €9 10mIyS Yi Hirste] W7k cap tubeo] ¥ 7
SHAl xgsto] FAgre] AEgNE FAste] o]E AlPENORE BT
ojuf FEFTARAS &2 AT e 1FEHEE 2 AHAA ARE

AA 5.

3) 334

_21_



rH
el

—_
o

_ZTI

Ujo

=
&

oo
o

0

™

=3 v %] (Plate Count Agar, Difco)E EF38lo] 11314

-
it

@_

——
fi'e}
ot
N
i
s

W]
=

i

B
—_
fite)

e

Fe] plated HeF=

5]

45 A%

_22_



e

BX

‘—IrH

1. HACCP A= A& = a8

A= Table 2,3,49F 2,

s

Xé 3

B

-18T o]

Ho

FeFe] WA= 0CE 7]

b4

FA

N

Mn

™

T
5 o

—
fie)

;O*
50

0

)

e
s

0]
2R

T LEr 23~29T HY

Al A7EA] 91 2Z=dQl 5~60Toel oF 24

—

A
e

o

wAe Ao uh

%
R

ol A w4 =] a1

o}
eyl

o7

Ho

]

Byarzh glojd &40l of 14

_23_



Table 2. Production time and temperature of sandwich at various phase in process flow before

implementing HACCP

. . Area
Food Item Phase Ingredient Time Temp(TC)
Temp(C)
Sandwich Receiving Bread 19.6 Kitchen 23
Ham 20.8
Pickle 20.3
Lettuce D 20.8
Cucumber N.A 20.4
Tomato 21.4
Onion 22.4
Mustard 19.0
Hoding 90'? N.A
Washing Lettuce(&cutting) 12' 10" 23.5
Cucumber 11’ 21.4
Tomato 10' 50" 23.9
Onion 1'16" 22.9
Cutting Cucumber 50" 22.4
Tomato 4' 18" 22.9
Onion 2'1" 24.1
Preserve Onion 24h 27.3
After lday N.A 6.2
Cooking 19" 35" 22.4
Serving 60’ 25.3 Dining Area 22
1) N.A : Not Attained
2) ' : Minute
3) " 1 Second
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Table 3. Production time and temperature of cabbage salad at

before implementing HACCP

various phase in process flow

. . Area
Food Item Phase Ingredient Time Temp(TC) .
Temp(TC)
Cabbage Salad Receiving Cabbage 19.1 Kitchen 23
Red cabbage 20.9
Chicory N.AY 24.6
Carrot 20.6
Dressing 22.2
Holding 90'? N.A
Cutting Cabbage 3 9" 23.1
Red cabbage 2' 36" N.A
Chicory 47" N.A
Carrot 117" 22.4
Washing Cabbage 4' 46" 23.9
Red cabbage 4' 46" 23.8
Chicory 4' 46" 23.5
Carrot 20" 15" 21.0
Cooking 4' 18" 23.9
Serving 60’ 22.8 Dining Area 22

1) N.A : Not Attained

2) ' : Minute
3) " ¢ Second
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Table 4. Production time and temperature of cucumber&onion salad at various phase in

process flow before implementing HACCP

. . Area
Food Item Phase Ingredient Time Temp(TC)
Temp(C)
Cucumber& Receiving Cucumber 19.2 Kitchen 29
Onion Salad Onion 22.4
Spring Onion N.AY 20.1
Powdered red pepper 11.5
Garlic 16.5
Hoding 90'? N.A
Washing Cucumber 2' 50" 17.6
Onion 2' 38" 22.9
Spring Onion 2' 19" 25.1
Cutting Cucumber 5" 3" 22.9
Onion 2' 51" 25.1
Spring Onion 36" 25.2
Cooking 2' 51" 26.3
Serving 60’ 28.5 Dining Area 27
1) N.A @ Not Attained
2) ' @ Minute
3) " Second
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Table 5. pH and Aw of sandwich at various phase in process flow

Food Item Phase Ingredient pH Aw
Sandwich Receiving Bread 5.15 0.930
Ham 6.34 0.960
Pickle 3.37 0.968
Lettuce 5.88 0.971
Cucumber 5.75 0.972
Tomato 4.55 0.945
Onion 4.97 0.994
Mustard 3.79 0.976
Washing Lettuce 5.93 0.970
Cucumber 5.76 0.992
Tomato 4.57 N.AY
Onion 5.80 0.960
Cutting Lettuce 5.93 0.971
Cucumber 5.76 0.997
Tomato 4.63 0.998
Onion 5.81 0.969
Preserve Onion 4.87 0.953
After lday 4.44 0.983
Cooking 4.64 0.983
Holding 5T 1h 4.46 0.999
2h 4.31 0.952
4h 4.94 0.977
8h 5.09 0.990
12h 4.45 0.950
10T 1h 4.77 0.978
2h 4.55 0.989
4h 4.51 0.967
8h 4.24 0.987
12h 4.70 0.949
25T 1h 4.78 0.995
2h 4.78 0.976

1) N.A : Not Attained
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Table 6. pH and Aw of cabbage salad at various phase in process

flow

Food Item 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
Holding 5T 1h 4.35 0.954
2h 4.34 0.982
4h 4.20 0.983
8h 4.24 0.990
12h 4.20 0.993
10T 1h 4.31 0.989
2h 4.32 0.980

4h 4.30 0.971
8h 4.32 0.965
12h 4.16 0.990
25T 1h 4.34 0.976
2h 4.17 0.986

1) N.A : Not Attained
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Table 7. pH and Aw of cucumber&onion salad at various phase in

process flow

Food Item Phase Ingredient pH Aw
Cucumber&Onion Receiving Cucumber 6.02 0.972
Salad Onion 5.89 0.994

Spring Onion 6.20 0.979
Powdered red
4.96 0.566
pepper
Chopped Garlic 7.04 0.946
.02 .964
Washing Cu.cumber 6.0 0.96
Onion 5.80 0.960
Spring Onion 6.25 0.978
. Cucumber 6.00 0.970
Cutting -
Onion 5.81 0.969
Spring Onion 5.96 0.992
Cooking 5.87 0.973
Holding 5C 1h 6.00 0.969
2h 5.99 0.956
4h 5.83 0.961
8h 5.87 0.964
12h 6.03 0.970
10C 1h 5.91 0.963
2h 5.95 0.966
4h 5.86 0.964
8h 5.97 0.954
12h 5.98 0.966
25T 1h 5.94 0.959
2h 6.10 0.964
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Table 8. Microbiological evaluation of sandwich at various phase in

process flow before implementing HACCP system

Total Plate

. Coliforms
Food Item Phase Ingredient Count
(log CFU/g)
(log CFU/g)
Sandwich Receiving Bread 4.39 0.00
Ham 5.29 3.75
Pickle 5.28 2.00
Lettuce 6.86 6.78
Cucumber 5.81 2.94
Tomato 6.67 5.69
Onion 7.13 5.17
Mustard 4.24 3.63
Washing Lettuce(&cutting) 4.40 3.12
Cucumber 3.75 2.02
Tomato 4.17 4.95
Onion 5.96 4.62
Cutting Cucumber 5.24 2.70
Tomato 3.00 2.69
Onion 6.95 4.85
Preserve Onion 5.01 3.50
After lday 5.10 3.65
Cooking 5.02 2.30
Holding 5T 1h 5.04 2.30
2h 5.13 2.48
4h 5.22 2.69
8h 5.48 3.97
12h 5.78 3.15
10T 1h 5.16 2.50
2h 5.24 2.77
4h 5.89 3.37
8h 6.08 3.72
12h 6.35 4.21
25T 1h 6.19 3.07
2h 7.00 3.60
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Table 9. Microbiological evaluation of cabbage salad at wvarious

phase in process flow before implementing HACCP system

Total Plate

. Coliforms
Food Item Phase Ingredient Count
(log CFU/g)
(log CFU/g)
Cabbage Salad Receiving Cabbage 6.53 TNTCY(5)
Red cabbage 3.59 2.70
Chicory 5.70 TNTC(5)
Carrot 6.56 6.30
Dressing 3.00 1.19
Cutting Cabbage 6.26 5.47
Red cabbage 5.59 3.11
Chicory 5.67 3.54
Carrot 5.89 5.67
Washing Cabbage 4.76 3.42
Red cabbage 5.61 3.06
Chicory 5.06 3.45
Carrot 5.60 5.11
Cooking 5.10 3.09
Holding 5T 1h 5.24 3.11
2h 5.40 3.14
4h 5.54 3.36
8h 5.56 3.59
12h 5.91 3.60
10C 1h 5.30 3.40
2h 5.48 3.75
4h 5.89 3.79
8h 5.97 3.90
12h 6.26 4.39
25T 1h 5.73 3.59
2h 6.70 4.62

1) TNTC : Too Numerous Too Count
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Table 10. Microbiological evaluation of cucumber&onion salad at

various phase in process flow before implementing HACCP system

Total Plate

. Coliforms
Food Item Phase Ingredient Count
(log CFU/g)
(log CFU/g)

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

Powdered red
6.90 4.37

pepper

Chopped Garlic 7.20 4.95
Washing Cucumber 3.24 2.00
Onion 5.96 4.75
Spring Onion 4.46 4.16
Cutting Cucumber 4.15 3.65
Onion 6.95 4.84
Spring Onion 5.78 4.37
Cooking 5.56 3.83
Holding 5C 1h 5.67 3.85
2h 5.64 4.19
4h 5.79 4.41
8h 5.89 4.52
12h 6.19 4.64
10T 1h 5.91 4.02
2h 6.05 4.11
4h 6.10 4.44
8h 6.51 4.62
12h 6.83 5.13
25T 1h 6.12 4.48
2h 6.90 5.36
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Table 11. Microbiological hazard analysis of cooking utensils, equipments and employees in

foodservice establishment before implementing HACCP system

Menu Utensil Total Plate Count Coliforms
(log CFU/100cm®)  (log CFU/100cm?)

Cutting board 6.69 4.90
Sandwich Knive 4.00 3.54
& Bart 6.64 6.56
Cabbage Mixing vessel 5.54 4.84
salad Tray 4.80 4.30
Hand(sanitary glove) 6.26 5.40
Cutting board 8.04 5.40
Knive 5.86 5.42
Cucumber&onion  Bart 6.96 4.60
salad Mixing vessel 5.54 5.16
Tray 5.94 4.30
Hand(rubber glove) 6.38 5.76
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Figure 4. Microbiological hazard analysis of dropping bacteria

before implementing HACCP system
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Table 12. Hazard analysis and CCP decision tree for each menu

Hazard CCP decision tree”
Phases in Q1 Q2 Q3 o Q5 CCP Control
product flow Cause Type No:to Q2  No:to Q2-1 No:to Q4  No:CP No:CCP decision measures
Yes:CP Yes'ito Q3 Yes:CCP Yes:ito Q5  Yes:CP
Inadequate S
Vegetable Temperature Microbial No Yes No Yes Yes cp? Temperature
growth control
.. control
Receiving Inadequate
Splce.s& Temperature Microbial No Yes No Yes No ccp? Temperature
Dressing growth control
control
. Inadequate . . .
Was.h'mg. & washing & M1crgb1a1 No Yes Yes CCP Was'hmg' &
Sanitization L survival Sanitization
sanitization
Pre— .
re . Contaminated Good personal
preparation hands Microbial practices &
Cutting R ’ o No Yes No Yes No CCP clean
equipment & contamination
. food-contact
utensils
surface
Good personal
Contaminated Microbial practices &
Cooking hands & L. No Yes No Yes No CCP clean
. contamination
utensils food-contact
surface
Inadequate Microbial Temperature
Serving temperature No Yes No Yes No CCP P
control growth control

1) CCP decision tree;
Q1: 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
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Table 13. Control

methods for critical control point

Phase

Control methods

Receiving

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

Preparation *

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

Cooking *

keeping standard cooking temperature and time
minimizing holding time before serving

preventing cross—contamination by wearing sanitary
gloves and using clean utensils at mixing

washing and sterilizing rubber gloves

Serving

preventing cross—contamination by using clean
dishes and utensils

managing serving temperature(<5C, >607C)
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Table 14. Production time and temperature of sandwich at various phase in process flow after
implementing HACCP

. . Area
Food Item Phase Ingredient Time Temp(TC)
Temp(C)
Sandwich Receiving Bread 9.7 Kitchen 21
Ham 4.1
Pickle 5.8
Lettuce 0 5.7
Cucumber N.A 4.2
Tomato 9.5
Onion 11.0
Mustard 8.6
Hoding 90" N.A
Washing & Lettuce(&cutting) 13'50"” 14.9
Sanitation Cucumber 10" 7" 10.4
Tomato 10" 7" 21.0
Onion 10' 40" 10.6
Cutting Cucumber 1' 52" 23.1
Tomato 2' 34" 23.3
Onion 1' 34" 24.3
Preserve Onion 24h 17.5
After lday N.A 7.6
Cooking 18" 30" 20.7
Serving 60’ 23.7 Dining Area 20
1) N.A : Not Attained
2) ' : Minute
3) " : Second



Table 15. Production time and temperature of cabbage salad at various phase in process flow

after implementing HACCP

. . Area
Food Item Phase Ingredient Time Temp(TC) 5
Temp(T)
Cabbage Salad Receiving Cabbage 5.3 Kitchen 24
Red cabbage 5.1
Chicory N.AY 6.0
Carrot 7.6
Dressing 5.1
Holding 90" N.A
Cutting Cabbage 4' 41" 20.8
Red cabbage 1' 45" 19.8
Chicory 58" 24.3
Carrot 1' 48" 21.8
Washing & Cabbage 11' 21" 14.4
Sanitation Red cabbage 11' 21" 15.3
Chicory 12' 11" 15.8
Carrot 11'5" 14.0
Cooking 2" 37" 15.3
Serving 60’ 20.3 Dining Area 22
1) N.A @ Not Attained
2) ' @ Minute
3) " 1 Second
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Table 16. Production time and temperature of cucumber&onion

process flow after implementing HACCP

salad at various phase in

. . Area
Food Item Phase Ingredient Time Temp(TC) .
Temp(T)
Cucumber& Receiving Cucumber 5.6 Kitchen 25
Onion Salad Onion 11.0
Spring Onion N.AY 4.2
Powdered red pepper 4.8
Garlic 3.1
Hoding 90" N.A
Washing & Cucumber 10' 20" 12.5
Sanitation Onion 10" 40" 10.6
Spring Onion 9' 55" 13.3
Cutting Cucumber 6' 50" 25.9
Onion 1' 34" 24.3
Spring Onion 57" 28.4
Cooking 3' 08" 19.3
Serving 60" 26.3 Dining Area 23

1) N.A : Not Attained
2) ' : Minute
3) " 1 Second
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Table 17. Microbiological evaluation of sandwich at wvarious

phase in process flow after implementing HACCP system

Total Plate

. Coliforms
Food Item Phase Ingredient Count
(log CFU/g)
(log CFU/g)
Sandwich Receiving Bread 4.20 0.00
Ham 3.87 2.63
Pickle 3.32 1.00
Lettuce 4.95 4.69
Cucumber 5.58 2.95
Tomato 6.17 3.50
Onion 5.85 3.30
Mustard 4.12 2.48
Washing Lettuce(&cutting) 3.48 2.13
Cucumber 3.38 1.30
Tomato 3.00 1.59
Onion 3.93 1.33
Cutting Cucumber 3.65 2.00
Tomato 3.49 1.50
Onion 4.51 1.85
Preserve Onion 4.62 1.00
After lday 4.40 0.00
Cooking 4.15 0.65
Holding 5C 1h 3.87 0.75
2h 4.00 0.80
4h 4.19 0.94
8h 4.42 0.98
12h 4.63 1.20
10T 1h 4.61 0.77
2h 4.82 0.83
4h 4.98 1.26
8h 5.03 1.33
12h 5.13 1.50
25T 1h 4.84 1.19
2h 5.69 2.03
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Table 18. Microbiological evaluation of cabbage salad at various

phase in process flow after implementing HACCP system

Total Plate

. Coliforms
Food Item Phase Ingredient Count (log CFU/g)
(log CFU/g) & g
Cabbage Salad Receiving Cabbage 5.91 4.91
Red cabbage 4.28 2.70
Chicory 4.62 3.14
Carrot 6.41 4.78
Dressing 3.00 0.00
Cutting Cabbage 5.51 4.81
Red cabbage N.AY N.A
Chicory 4.71 3.56
Carrot 3.73 2.29
Washing Cabbage 4.76 1.64
Red cabbage 3.65 2.00
Chicory 4.61 2.38
Carrot 3.07 1.50
Cooking 4.52 1.17
Holding 5T 1h 4.27 1.10
2h 4.41 1.20
4h 4.64 1.31
8h 4.86 1.40
12h 4.92 1.43
10T 1h 4.60 1.38
2h 4.70 1.44
4h 4.87 1.48
8h 5.10 1.53
12h 5.50 1.77
25T 1h 4.85 1.48
2h 5.15 1.90

1) N.A : Not Attained
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Table 19. Microbiological evaluation of cucumber&onion salad at

various phase in process flow after implementing HACCP system

Total Plate

. Coliforms
Food Item Phase Ingredient Count
(log CFU/g)
(log CFU/g)

Cucumber&Onion  Receiving Cucumber 4.90 2.44
Salad Onion 5.85 3.30
Spring Onion 5.63 5.19

Powdered red
5.94 3.75

pepper

Chopped Garlic 6.62 3.54
Washing Cucumber 3.15 1.15
Onion 3.93 1.30
Spring Onion 4.46 1.00
Cutting Cucumber 3.95 2.70
Onion 4.51 1.85
Spring Onion 5.00 1.95
Cooking 4.86 1.50
Holding 5T 1h 4.91 1.48
2h 4.98 1.55
4h 5.19 1.66
8h 5.30 1.76
12h 5.47 1.92
10T 1h 5.02 1.63
2h 5.11 1.92
4h 5.34 2.00
8h 5.57 2.19
12h 5.83 2.24
25T 1h 5.25 1.88
2h 5.51 2.12
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Figure 5. Changes in standard plate counts of holding time
(Sandwich)
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Figure 6. Changes in coliform counts of holding time (Sandwich)
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Figure 7. Changes in standard plate counts of holding time
(Cabbage salad)
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Figure 8. Changes in coliform counts of holding time
(Cabbage salad)
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Figure 9. Changes in standard plate counts of holding time

(Cucumber & Onion salad)
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Figure 10. Changes in coliform counts of holding time

(Cucumber & Onion salad)
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Table 20. Microbiological hazard analysis of cooking utensils, equipments and employees in

foodservice establishment after implementing HACCP system

Menu Utensil Total Plate Count Coliforms
(log CFU/100cm®) (log CFU/100cm®)

Cutting board 2.60 1.00
Sandwich Knive 2.00 0.00
& Bart 1.00 0.92
Cabbage Mixing vessel 4.14 3.48
salad Tray 1.60 0.00
Hand(sanitary glove) 2.00 0.00
Cutting board 2.45 0.00
Knive 2.00 0.00
Cucumber&onion  Bart 1.96 0.50
salad Mixing vessel 1.66 1.39
Tray 2.40 0.00
Hand(sanitary glove) 3.07 1.00
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Figure 11. Comparison of before or after implementing HACCP
system to standard plate counts (utensils and hands for
sandwich and cabbage salad)
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Figure 12. Comparison of before or after implementing HACCP
system to coliform counts (utensils and hands for sandwich

and cabbage salad)
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Figure 13. Comparison of before or after implementing HACCP
system to standard plate counts (utensils and hands for
cucumber&onion salad)
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Figure 14. Comparison of before or after implementing HACCP
system to coliform counts (utensils and hands for
cucumber&onion salad)
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Figure 15. Microbiological hazard analysis of dropping bacteria
after implementing HACCP system
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ABSTRACT

Microbiological Hazard Analysis of Non-Heating Process
Menus Served at Foodservice Operations and Hygienic

Improvement by Implementing HACCP

Mi-Ra, Lee
Department of Food & Nutrition
The Graduate School

Sungshin Women's University

The purpose of this study was : (1) hazard analysis by evaluating
the production phase of non-heating process menus served at
dormitory foodservice operation and the factors of effected food's
microbiological quality, (2) to analyze the improvements implementing
HACCP system in foodservice operation. For this study, sandwich,
cabbage salad and cucumber&onion salad were selected as
non—heating process menu. Microbiological evaluations were
assessed during the entire production process by measuring process
time, temperature, pH and water activity and determining standard
plate  counts, coliform counts and Staphylococcus — aureus.
Microbiological evaluations were assessed the equipments, utensils,

employee's hands used at cooking and working area, too. Hazard



analysis was performed base on results of the evaluation, critical
control point(CCP) were determined by CCP decision tree and CCPs
were controlled and managed. The results of this study are

summarized as follows ;

1. Raw ingredients of each menu were received on the serving day
if possible.

Before implementing HACCP, the truck's refrigerator temperature
was 0C and freezer's was -14.6C. Internal temperature of all raw
ingredients was 1.2~9.2C at receiving phase. But it increased by
leaving long time at room temperature. Temperature of kitchen and
hall was 23~29C. From receiving to serving, during 2 hours 30
minutes, work was performed at 5~60C that is potentially
dangerous temperature.

After implementing HACCP, internal temperature of all raw
ingredients was 2.1~8.5C at receiving phase. Just after receiving,
raw ingredients were held in refrigerator, so most of ingredients
were under 10T before cooking. Most of the ingredients ranged
10~20C at washing and sanitation phase, but increased over 20T at
cutting phase. Temperature of kitchen and hall was 20~25T, lower

than before implementing HACCP.

2. The pH measurement of the raw ingredients revealed the pH

ranged from 4.45 to 7.04 except for pickle and mustard and the pH



ranged from 4.16 to 6.33 during the production process, indicating
potentially hazardous state that is characterized by the range form
pH 4.6 to 7.0, although they are not the optimal pH ranges for
microorganism activity. All ingredients except for red pepper powder
had the water activity range from 0.897 to 0.999, increasing the

likelihood of microbial contamination.

3. After hazard analysis, critical control point(CCP) were determined
receiving of spices and dressings, washing and sterilizing, cutting,
cooking and serving phase. CCPs were controlled and managed by

correct methods.

4. Before implementing HACCP, microbiological analysis showed that
the standard plate counts and coliform counts were higher in most
of the raw ingredients of each menu, and during production process.
Just after cooking, standard plate counts in sandwich, cabbage salad
and cucumber&onion salad were 5.02 log CFU/g(the unit omitted
hereinafter), 5.10, 5.56, respectively. Coliform counts were 2.30,
3.09 and 3.38, respectively. Sandwich, cabbage salad and
cucumber&onion salad were held at 5C, 10T for 12 hours and at
25C for 2 hours. Standard plate counts and coliforms slowly
increased at 5C, 10T during holding time, but room temperature
holing was drastically increased within 2 hours.

After implementing HACCP, CCP was controlled by buying



ingredients without preparation except for garlic, cold or freezing
storage from receiving prior to cooking and performing sanitary
education to employees. As a result, standard plate counts and
coliform counts were lower than standard limit during production
process, although they were increased passing the cutting and
cooking phase. Sandwich, cabbage salad and cucumber&onion salad
were held at 5C, 10T for 12 hours and at 25C for 2 hours.
Standard plate counts and coliform counts during 2 hours after
cooking slowly increased or lightly decreased at 5C. Standard plate
counts of sandwich and cabbage salad were higher than standard
limit after foods were held at 10C during 8 hours and
cucumber&onion salad's were exceeded after 1 hours.
Staphylococcus aureus was not detected during the production

process and holding time.

5. Before implementing HACCP, microbiological evaluation of
utensils and employee's hands used at cooking was 4.00 log
CFU/100cm®(the unit omitted hereinafter)~8.04 in standard plate
counts, 3.54~6.56 in coliform counts, indicating level required
directly management.

After implementing HACCP, standard plate counts of utensils and
employee's hands used at cooking were 1.00~4.14, and coliform

counts were 0.00~3.84, indicating satisfied level except for a part.



6. Before implementing HACCP, evaluation of dropping bacteria was
ranged from 2 CFU/plate to 12 CFU/plate.
After implementing HACCP, dropping bacteria in the working areas

of the foodservice establishment were detected 0~2 CFU/plate.

In conclusion, by introducing the HACCP system, (1) standard
plate counts and coliform counts of raw ingredients and production
process were lower than standard limit (2) standard plate counts and
coliform counts of utensils and employee's hands used at cooking
indicated satisfied level except for a part (3) dropping bacteria in
the working areas of the foodservice establishment were lower than
before implementing HACCP.

Therefore, it is essential that foodservice operations make efforts
to implement HACCP in order that the microbiological hazard levels

lowered and hygienic state improved.
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