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Hyeon-Ju Bae, Hui-Jung Chun
Department of Food & Nutrition Sookmyung Women’s University

Abstract

The purpose of this study was to evaluate the effect of implementing the HACCP system on foodservice
establishments. At first, the hygienic conditions were measured by microbiological hazard analyses of the cooking
utensils and working areas. In order to solve the detected problems, the HACCP system was implemented, after
what was considered a sufficient settlement period following the initial assessment, then microbiological verification
was performed again. In relation to the cooking utensils and equipment(kitchen knives, cutting boards, knives for
shredding vegetables, refrigerators, baskets, barts, working tables, preparation tables, tungs, dish-clothes and drains)
the microbiological inspection on the Total Plate Count, Coliforms, Staphylococcus aureus and Listeria monocytogenes,
were conducted with regard to the working areas(working tables, preparation tables, seasoning’s shelves, serving
tables, drinking water tables, refrigerators, storage rooms and dining tables), the Total Plate Count and Fungi were
also examined. According to the microbiological hazard analyses there were many problems, especially with cutting
boards, baskets, barts, dish-clothes and sinkballs. However, by introducing the HACCP system, the microbiological
hazard levels were able to be controlled and lowered, and the total aerial bacteria in the working areas of the
foodservice establishments were detected at levels below 6 CFUjplate.
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Table 1. Demographic information of foodservice establishments participating in microbiological analysis and verification

Foodservice establishments

Demographic characteristic

A B C D E
Number of meals per a day 400--500 100 ~120 400 ~ 500 400 ~500 1600
Frequency of meal supply per a day 1 1 1 1 2
Type of management Contracted Contracted Contracted Self-operated Contracted
Dietician(persons) 1 1 1 1 2
Food handler(persons) 7~8 2~3 7~8 7 23
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Table 2. Microbiological hazard analysis of cooking utensils and equipments in Foodservice establishments before

Implementing HACCP system

Microbiological analysis

Food-

Kind . Analysis point" Total Plate . 5 Staphylococcus Listeria
service 2 Coliforms
Count aureus monocytogenes
Kitchen A c ND? ND - -
Khnife B c 2.78 ND - -
C [¢ ND ND - -
D u 4.11 4.11 - -
E c ND ND - -
Cutting A c 5.34 ND - -
board B u 4.81 4.27 + -
C u 6.28 5.18 - -
D u 5.62 5.52 - -
E c 2.74 ND - -
Knife for A c 5.32 ND - -
shredding B u 6.48 4.76 - -
vegetables C c ND ND - -
D u 7.07 5.48 - -
E c 2.26 191 - -
Working A c 4.45 ND - -
Table B c ND ND - -
(upside) C u 5.38 5.08 - -
D u 5.19 5.03 - -
E u 4,08 3.30 - -
Working A 5.18 ND -
Table B ND ND - -
(downside) C ND ND - -
D ND ND - -
E 451 ND - -

Az B A A198 2235 (2009) - 234 -



A -

Table 2. Continued

134 109

Food-

Microbiological analysis

Kind . Analysis point”’ Total Plate . 5 Staphylococcus Listeria
service 2) Coliforms
Count aureus monocytogenes
Refrigerator A 472 4.38 - -
B 2.95 ND - -
C 6.08 4.34 - -
D 4.68 3.60 - -
E 4.40 3.70 - -
Basket A c 4.26 ND - -
B c 4.89 3.66 + +
C c ND ND - -
D c 4.67 4.63 - -
E c 428 2.48 - -
Bart A ¢ 495 ND - -
B c 429 340 - -
C c ND ND - -
D c ND ND - -
E c 5.18 4.80 - -
Tung A u 3.63 2.30 - -
B c 1.79 1.30 - -
C u 7.46 5.43 - -
D u 5.81 2.30 - -
E u 8.30 5.26 - -
Dish cloth A u 4.89 1.32 - -
B u 4.28 2.30 - -
C u 4.57 4.32 - -
D u 4.30 3.63 - -
E u 5.08 3.08 - -
Sink A 5.49 5.36 - -
ball B 4.06 3.66 - -
C 5.49 532 - +
D 6.26 6.20 - -
E 5.41 5.36 - -
Drain A 9.11 8.32 - -
B 6.56 5.75 - -
C 8.69 7.30 - -
D 7.66 6.18 - -
E 8.72 7.34 - -

" C : after washing or washing+sterilizing, U :
? Jog CFU/100 o, CFU : Colony Forming Unit.
¥ log CFUJI00 .

Y ND : Not detected(<10').

Y Listeria ivaiinov.
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in the middle of using or immediately after using.
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Table 3. Distribution of Total Plate Count and Fungi

system

&9 277 4 AYFZ AP B ES

A 98247 HACCP Al E A& & JAAd8
AABY AN E vty et dHAFE, I
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£ gdged, o 579 AddNE A 29
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in Working Areas before Implementing HACCP

CFU"fplate/5 min

Foodservice Experi- Working table FPreparation - Seasoning’s Serving table Drinking Refrigerator Storage Hall(Dining
establishment ment # table shelf water table room table)
TPCY Fungi TPC Fungi TPC Fungi TPC Fungi TPC Fungi TPC Fungi TPC Fungi TPC Fungi
A 1st 4 6 2 3 3 3 ND” ND 2 2 2 1 3 2 ND ND
2nd 3 3 ND 1 ND ND 4 2 4 2 1 1 2 3 1 1
3rd 4 4 2 2 3 3 ND 1 2 2 2 ND 2 1 1 1
B Ist 4 3 - - - ND 4 ND 1 ND 2 - - ND ND
2nd 3 4 ND ND 3 3 1 1 3 2 ND ND 3 2 - -
3rd - - - - - - ND ND - - - - - - ND ND
C Ist 2 2 ND ND 3 3 ND ND 2 2 ND ND ND ND - -
2nd 2 2 13 10 2 4 4 2 - - ND ND ND ND 2 2
D Ist 1 1 3 4 1 1 3 2 ND 1 ND ND ND ND - -
2nd 2 2 2 3 1 2 2 1 1 ND ND ND ND - -
Y Colony Forming Unit.
? Total Plate Count.
¥ ND : Not detected.
Y : Not tested.
S Ze] 483 =] #1939 A)25(2003) - 236 -
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Table 4. Microbiological evaluation of cooking utensils and equipments in Foodservice establishments after

Implementing HACCP system

Microbiological analysis

Kind Foodservice Stanhvl Lissert

(times) Total Plate Count”  Coliforms” fapliylococcus weria

aureus monocytogenes

Kitchen Knife(for meat) A(l) ND” ND A -

AQ2) ND ND

B(1) ND ND

B(2) ND ND - -
Kitchen Knife(for fish) A(D ND ND -

A2) ND ND

B(1) ND ND -

B(2) ND ND - -
Kitchen Knife A(D ND ND
(for vegetable) AQ2) ND ND - -

B(1) ND ND - -

B(2) ND ND - -
Kitchen Khnife A ND ND - -
(for cook food) AQ2) ND ND - -

B(D) ND ND -

B(2) ND ND

- 237 - =2 73 A A 198 A 235(2003)
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Table 4. Continued

Microbiological analysis

Kind Foodservice Staphyl Listeri
(times) Total Plate Count' Coliforms” pryrococcus steria
aureus monocytogenes

Cutting board(for meat) A1) 1.15 ND - -
A2) ND ND - )
B(1) ND ND - _
B(2) ND ND - _
Cutting board(for fish) A1) ND ND - -
A(2) ND ND - -
B(1) ND ND - _
B(2) ND ND - _
Cutting board A(1) 0.85 ND - -
(for vegetable) AQ2) ND ND - -
B(1) ND ND - _
B(2) ND ND - _
Cutting board A(l) ND ND - -
(for cook food) A(2) ND ND - -
B(1) ND ND - _
B(2) ND ND - _
Preparation table A 1.67 ND - -
B(1) 0.78 ND - -
B(2) 1.78 0.30 - -
Workind table A(l) 191 ND - -
(upside) A2y 1.58 ND - -
B(1) 1.79 ND - -
B(2) 1.98 ND - -
Knife for A 1.00 ND - -
shredding vegetables B 1.67 ND - -
Refrigerator A(l) ND ND - -
A(2) ND ND - -
B(1) ND ND - -
B(2) ND ND - -
Basket A ND ND - -
B ND ND - -
Bart A ND ND - -
B(l) 185 0.60 - -
B(2) 1.11 0.30 - -
Tung A 1.81 ND - -
B 1.78 ND - -
Dish cloth A ND ND - -
B(1) 1.11 ND - -
B(2) ND ND - -
Sink ball A(l) 2.08 1.98 - -
AQ2) 2.81 2.28 - -
B ND ND - -
Drain Al 6.20 5.36 - -
A(2) 5.88 5.67 - -
B 543 5.32 - -

v log CFU/100 cit. CFU : Cclony Forming Unit.
¥ jog CFU/100 crl.
3 ND : not detected(< 10')‘

4 .
- negative.

S22 98k 3) 2] A 198 A)25(2003) - 238 -



v A F
pEgdel AEHA Gtk FFY B AREA
Al AHE T RE, AF Ade Add Re #
At #AE BdEz & FE QAT B AR
g Ag ¢ 5 J Al wFER s 3
S i £5E FAR AR A% B FE
A=A

2) FA4& Ag@7e fAMA
A-B F44E tdo= HACCP A=
AN He=

HE ¥
YolH 7
As dwrAF, A4 FFew g A4 S
FE& Table 59} #oh HAZE Az AsfEA A
JPE AN 3T YPes FFIsAS
259l Table 59 ABnoz HF FH49
#Ho] AFscha dEAL = gAY, A-B F
FHa EF 4t a# Aol A HEHA E
$AL HACCP A= AE HAo uls] A& A=r}
ZAFYTE AHE Fold B FrHHoz FRA
e A2 B2 g 7ol HBE AF53A
A 2FR] 2% A WEF oo
LHETL Y2 Rel dAste] Fle
7F 92 XA LYET E2
F AEE 1, FogW #7 Lﬂow
ul*@%iﬂ g HAEE F 9le I
ook girh ol sl AP F T

22 Argstd AAE W g KAY

oA Eo] Exred A wEgH V] F9 T
F7h 43 F7tete A= gdeng” 498 3
A Al Fslok gtal, 28 EAAIY AAnEH 9
A, F714 eT Fih - a%, B - FFA
deo BZ #A, &9 IVHE F48, B

i,

=

o

= =

ol

€ for
o

o
g o
32 H'(

e }OI'
ox M g
w2 ogo 8 Ho ol

v}

113

Tl #EA3F

B2 5 o) o

o nAE FEE Ak
At g, AR

23]

jg

WA E AATES
T, daddolgog, FAUAS 4, Tl
, A, BFA, v, wE, g3, 43k,
Soldth FEdsidE &Y, Zﬂﬁm
Wi, A, YA, A%, &8 rﬂ”
At I AFs 42 SH{ é 8}%1:}. 4
27 ZAYA F449 x7)7 &
7] - ZE A9 A EH7E AAFH oz FBEA
5o Aoz HUHHARL, B3 =8, A7, vy,
HIE, PF 50 BAZE B2 AR RA
ok wEbd &9 A - AF9 wEI F7]
58 23, £¢9 dAXg AAB s a3, o
I edgd =77 2 AEE HERYE AAA
&E AR, BHER, okl 59 &I A AF
ARE IALFAZ & Jerzg Z.2v 52
£rdz FEIE 23, 7+ xIPJFH 77 © AA
9 AH - A% ARV HE] AYHEE F=A
9 A4z myege] etk =9 277
ZF7 Al AdH FR7F AF - Ao gl
Aolojor gl fJalEs & AAdAE nASA
HACCP ez #a% & oy 714 grineEeg

Eas

=i}
=

I }ga%

Table 5. Distribution of Total Plate Count and Fungi in Working Area after Implementing HACCP system

CFU"plate/5 min

Foodservice Experi- Working Preparation  Seasoning’s  Serving Drinking Refrigerator Storage Hall(Dining
establishment ment # tyab]e table shelf table water table room table)
TPC* Fungi TPC Fungi TPC Fungi TPC Fungi TPC Fungi TPC Fungi TPC Fungi TPC Fungi
A Ist 2 NDY ND ND ND ND ND ND 2 ND ND I 1 ND ND ND
2nd 3 4 2 6 ND - ND ND ND 1 1 3 ND 1 1 ND
3rd ND ND ND ND ND ND ND ND - - - - - - ND ND
B 1st ND ND ND ND ND ND ND ND 1 2 1 3 1 1 1 2
2nd - - - - - - ND ND - - - - - - ND ND
3rd ND ND ND ND 1 1 ND ND ND ND ND ND - ND 1 1
4th ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1 1
" Colony Forming Unit.
D Total Plate Count.
3 ND : Not detected.
P .. Not tested.
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