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Analysis of Disinfection Practices in Foodservice Operations
According to the Application of Hazard Analysis and Critical Control Point
Min-Seo Park, Hye-Yeon Lee, Hyun-Joo Bae*

Department of Food and Nutrition, Daegu University

Abstract: This study was conducted to compare and evaluate the difference in washing and disinfection when the Hazard
Analysis and Critical Control Point (HACCP) protocol was applied to foodservice operations. The results of the survey were
as follows: Among the 116 foodservice operations surveyed, 67.2% were HACCP-compliant and 32.8% were not HACCP-
compliant. Also, 62.9% served meals once daily, and 79.3% conducted food safety education once a month. Compared to
HACCP non-compliant foodservice operations, the disinfection performance of HACCP-compliant operations was
significantly better concerning worktables (p<0.001), food inspection tables (p<0.001), preparation tables for distribution
(p<0.01), serving tables (p<0.01), overflow and trenches(p<0.05), sinks (p<0.05), and insect attracting lamps (p<0.01).
Similarly, the disinfection performance of HACCP-compliant foodservice operations was significantly better for 18 cooking
utensils and personal tools such as food slicers (p<0.001), multiple cooking machines (p<0.05), tray carts (p<0.001), stainless
steel tools (p<0.001), rubber gloves (p<0.05). Worktables (45.1%), serving tables (29.6%), sinks (37.0%), and scales (21.6%)
were most often disinfected “at the end of each task’, while food inspection tables (36.5%), food preparation tables for
distribution (31.2%), dish machines (34.2%), overflow and trenches (25.7%), and floors (25.8%) were most often disinfected
‘once a day’. All cooking utensils were most often disinfected ‘at the end of each task’. ‘Chemical disinfection” was most
frequently used in all foodservice facilities. To improve the food safety management of foodservice operations, it is necessary
to apply the HACCP protocol and comply with the washing and disinfection manual.
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Table 1. General characteristics of the subjects

Variables n (%)
. School 78 (67.2)
Type of foodservice .
Business & Industry 38 (32.8)
. Self-operated 74 (63.8)
Type of operation
Contact-managed 42 (38.2)
1 73 (62.9)
Frequency of meals (per day) 2 18 (15.5)
3 25 (21.6)
L Yes 78 (67.2)
HACCP application
No 38 (32.8)
1 92 (79.3)
Frequency of food safety education (per month) 2~3 14 (12.1)

>4 10 ( 8.6)
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of washing and disinfection of the foodservice facilities according to the application of

HACCP
Washing Disinfection
Items HACCP-compliant HACCP HACCP-compliant HACCP
n=78) non-compliant (n=78) non-compliant
(n=38) (n=38)
100.0 100.0 100.0 76.0
Worktables i 186647
. . 972 93.1 97.1 70.8
Food inspection tables £=092 =14.20%%%
100.0 100.0 97.1 75.0
Preparation tables for distribution i =125+
. 100.0 100.0 972 75.0
Serving tables
- =11.45%*
. 98.6 93.3 66.2 60.9
Ventilation hood
¥=2.15 $=0.22
. . 93.0 78.3 66.7 47.6
Dish machines
¥=3.56 =235
Tray s 100.0 93.1 91.5 773
ray storage = »
=5.00* =3.28
UV steril 972 79.3 90.0 739
rilizer
S £=9.10%* £=3.73
Duct 919 73.9 62.7 50.0
ue =484 =093
. 98.6 88.5 529 55.0
Glass window
1’=5.20% $*=0.03
Insect net 932 78.3 55.7 58.8
2=4.26* 1'=0.05
. - 959 88.0 529 61.9
Ventilator facility
£=2.02 7=0.53
Liehtine facili 84.9 66.7 45.6 41.1
ightin, ili
ghting facility =383 £=0.11
98.6 923 90.1 714
Overflow and trenches =256 =4 68*
Ceil 72.6 52.0 429 294
ilin;
crines =360 =101
90.4 79.2 582 389
Walls
xX=2.11 $=2.13
98.6 923 789 78.9
Floors
£=2.61 7=0.00
Grease tra 93.1 66.7 67.6 50.0
P £=10.71%% =192
. 98.6 100.0 95.8 81.8
Sinks 7£=038 =4.80%
Refiiverat 972 100.0 89.7 792
rator
clrigeraio £=071 =174
F 959 100.0 89.7 79.2
reezer
cese £=1.19 =174
. 73.1 43.8 65.3 25.0
Insect attracting lamps =470% £=7.93%%
959 88.9 84.9 66.7
Scales 21 7] =383
=1 =3.

#p<0.05,**p<0.01,***p<0.001.
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Table 3. Comparision analysis of washing and disinfection of the cooking utensils and personal tools according to the

application of HACCP

Washing Disinfection Washing Disinfection
Taig HACCP- HACCP HACCP-  HACCP Ttems HACCP- HACCP HACCP- HACCP
compliant non-compliant compliant non-compliant compliant non-compliant compliant non-compliant
(n=78) (n=38) (n=78) (n=38) (n=78) (n=38) (n=78) (n=38)
Chopping 100.0 100.0 100.0 96.2 Cooking 98.6 100.0 95.8 90.9
Board - =284 scoop 1?=0.38 =078
Kitchen 97.3 100.0 100.0 96.2 Meal 100.0 100.0 100.0 96.3
knife =084 =2.80 tray - =269
Food 93.7 529 93.7 30.8 100.0 100.0 100.0 96.4
C Cup P
slicer =17.40%%* $’=30.05%** - =238
machine =13.73%%% 1P=6.83%* chopsticks =041 »*=0.05
. 87.8 833 36.0 471 Basket 92.8 66.7 92.9 471
Mixer
=027 1?=3.50 carts 1?=9.48%* (P=21.25%%*
Gill 86.2 852 729 47.6 Tray 93.5 714 95.2 50.0
ri
$’=0.02 =4.42% carts =T 24%% =21 A1 H*
Fried 95.0 81.0 70.2 55.6 Plastic 96.7 95.0 95.2 50.0
machine 1’=3.89* =132 tool $?=0.13 =21 41%%%
machines =6.5T* steel tool »*=0.00 P=12.94%%%
Rice container for 94.6 96.7 90.6 73.9 Rubber 87.0 75.0 85.1 533
distribution $’=0.18 $=3.59 tool =126 1=6.57*
Soup container for 93.8 93.3 95.2 73.9 Empl()yee’s 100.0 100.0 98.6 92.6
distribution v?=0.01 ?=8.00%* hand - 1=2.52
Bart for distribution 100.0 100.0 100.0 88.0 Rubber 100.0 96.7 100.0 92.9
of side dish - P=8.92%* gloves =252 Y=5.46*
Rice paddle for 100.0 100.0 973 923 . 97.3 85.2 97.2 85.7
. Toilet
distribution - =121 $=5.10% =4.15%
Ladle for 100.0 100.0 100.0 96.3 Dish 100.0 100.0 100.0 96.6
distribution - =277 towel - =2.58
Tong for 100.0 100.0 100.0 96.3 Dishwashing 98.6 100.0 97.2 80.8
distribution - =277 scrubber x=0.38 1=7.66%*
*p<0.05,**p<0.01,***p<0.001
AATHP<0.01). =& HACCP HE&JHZAME HES} Ag7bell 2 (p<0.001), 21E74=T (p<0.001), ¥ 21 Z=H] ]

91.9%, 2170l 98.6%, *E ol 93.2%= AlA=L 9l
HACCP "3 742] SHE(73.9%), FE173H( 88.5%), "=
(78.3%)1 B8] MF ST} frolH o2 =9tk (p<0.05).
aE)~E#e] AF 35 HACCP 2-84d0IME 93.1%,
HAE AT 66.7%= 22 2Fo)7F AR (p<0.01),
X5 AHL HACCP F&ddNE 73.1%, 1| Z
& JAoM = 43.8%7F AAIstaL 2ol HACCP A& o %
of we} 221 2to] 7 AATHp<0.05).

HACCP &0 wE F2]4 Ao U3 &% 3w
2po]-A] <Table 2>9F 7tk HACCP A& 4733 v A&

(p<0.01), ¥l2tH (p<0.01), BlG=7-2} E-X](p<0.05), *J 2]
(p<0.05), FrAEZFF(p<0.01) FF2] 2557} fro) 23l
Zpo17b AT, AYAT(Kang 2008)0l4 FALFE-S 55 2
2 7R A AR ATl AlF B AE(4.567),
AR WAL - ] Al B am4.568) ol & ol
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Table 4. Frequency and methods of disinfection of foodservice facilities

Disinfection frequency

Disinfection methods

After

fems finishing (/)2:; /(V)\Zceek /Iflrcl)(r:leth Irregular Hot water h;z:i};g Chemical UV Others
work
Worktables 45.1 28.5 0.0 0.9 25.5 12.5 1.1 84.1 0.0 23
Food inspection tables 30.8 36.5 1.9 29 279 10.0 2.5 86.3 0.0 1.2
Preparation tables for distribution 26.6 312 1.8 1.8 38.6 10.6 1.2 87.0 0.0 1.2
Serving tables 29.6 28.6 0.9 3.7 372 11.8 24 84.7 0.0 1.1
Ventilation hood 0.0 14.7 43.1 12.8 29.4 9.8 1.6 77.1 0.0 11.5
Dish machines 8.9 342 152 6.3 354 10.9 6.5 76.1 0.0 6.5
Tray storage 4.6 21.1 284 6.4 39.5 9.6 133 71.1 24 3.6
UV sterilizer 4.0 20.0 31.0 11.0 34.0 49 7.3 69.5 134 49
Duct 0.0 16.0 34.6 13.6 35.8 49 0.0 82.9 24 9.8
Glass window 0.0 2.1 34.7 253 379 0.0 2.7 67.6 2.7 27.0
Insect net 0.0 1.1 333 253 40.3 0.0 7.0 55.8 47 325
Ventilator facility 0.0 1.1 30.3 34.8 338 2.1 43 66.0 0.0 27.6
Lighting facility 0.0 0.0 184 27.6 54.0 0.0 2.8 63.9 2.8 30.5
Overflow and trenches 7.9 25.7 16.8 5.9 437 0.0 0.0 91.8 14 6.8
Ceilings 1.8 0.0 14.0 21.1 63.1 0.0 0.0 75.0 0.0 25.0
Walls 1.4 4.1 25.7 23.0 458 0.0 0.0 81.6 0.0 18.4
Floors 15.5 25.8 72 2.1 422 0.0 0.0 90.5 0.0 9.5
Grease trap 9.8 25.6 19.5 49 40.2 2.0 0.0 86.3 0.0 11.7
Sinks 37.0 24.1 5.6 2.8 30.5 3.5 3.5 894 12 2.4
Refrigerator 1.9 214 30.1 49 41.7 3.8 0.0 872 2.6 6.4
Freezer 29 214 282 39 43.6 39 0.0 88.2 2.6 53
Insect attracting lamps 5.8 17.3 154 28.8 32.7 43 0.0 74.0 0.0 21.7
Scales 21.6 20.6 13.7 5.9 38.2 0.0 0.0 86.6 3.0 104
3. HACCP M &0 e =2|7|7|12] MH - &= $H= X}0| Ae} FrAkskAT

=24

HACCP 2&of o mE xg|7|7]9] AlF &% T %
o] oA A= <Table 3>3 74}, HACCP 287}
HAE A BF =l w2, ujalg =, wjale F4,
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UAATE. HACCP A& 4749 x2717] 74 41X =
= NAEETO]|2293.7%), BI71(88.5%), HE& FHF7I
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1 o] 7t AT
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= Ag S A e, HACCP 38 32 o}, 2, w2
Hj 28 74, w28 FHA|, A3, ZHRIEE 8]
Az, BFE AR AT 100% A5 AAE AT &
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Table 5. Frequency and methods of disinfection of cooking utensils and personal tools used in foodservice operations

Disinfection frequency

Disinfection methods

After

fems finishing (/)2:; 2 /;n:;es 47;;]:1263 Irregular Hot water h;z:i};g Chemical UV Others
work
Chopping Board 59.1 12.7 21.8 0.0 6.4 229 1.9 61.8 124 1.0
Kitchen knife 58.7 12.8 19.3 0.0 9.2 25.0 1.9 57.7 144 1.0
Food slicer 52.7 16.2 25.7 4.1 1.3 19.1 0.0 70.6 74 29
Peeler machine 49.1 182 25.5 5.5 1.7 273 0.0 63.6 0.0 9.1
Mixer 514 18.6 20.0 2.9 7.1 32.1 0.0 56.6 1.9 9.4
Grill 50.7 12.0 22.7 1.3 133 159 23 68.2 0.0 13.6
Fried machine 50.7 14.1 19.7 0.0 15.5 17.1 24 61.0 0.0 19.5
Multiple cooking machines 50.0 10.9 32.6 22 43 20.7 0.0 62.1 0.0 17.2
Rice container for distribution 40.5 31.0 22.6 24 3.5 533 4.0 373 0.0 54
Soup container for distribution 40.0 274 242 2.1 6.3 48.8 4.8 44.0 1.2 1.2
Bart for distribution of side dish 41.5 28.5 22.6 1.9 5.5 47.0 20.0 32.0 1.0 0.0
Rice paddle for distribution 459 27.5 19.3 1.8 5.5 41.0 11.0 35.0 10.0 3.0
Ladle for distribution 45.5 282 19.1 1.8 5.5 534 13.6 243 5.8 29
Tong for distribution 45.5 273 19.1 1.8 6.3 53.3 16.2 21.0 4.8 4.8
Cooking scoop 49.0 220 21.0 2.0 6.0 542 11.5 21.9 83 42
Meal tray 389 31.5 23.1 1.9 4.6 333 412 19.6 2.0 39
Cup 37.6 31.7 21.8 2.0 6.9 47.5 27.3 16.2 6.1 3.0
Spoon and chopsticks 38.9 315 21.3 1.9 6.4 52.8 274 16.0 0.0 3.8
Basket carts 494 19.5 21.8 23 6.9 29.5 1.3 64.1 0.0 5.1
Tray carts 46.8 20.8 26.0 2.6 3.8 254 0.0 69.0 0.0 5.6
Plastic tool 46.3 25.6 20.7 24 5.0 20.5 2.7 69.9 0.0 6.9
Stainless steel tool 49.5 20.6 19.6 2.1 82 45.6 89 40.0 0.0 5.6
Rubber tool 42.6 13.0 29.6 3.7 11.1 233 4.7 55.8 0.0 162
Employee‘s hand 59.1 173 4.5 10.0 9.1 0.0 0.0 942 0.0 5.8
Rubber gloves 624 16.5 2.8 11.0 7.3 3.9 1.0 88.3 3.9 29
Toilet 18.6 32.0 1.0 34.0 14.4 12 0.0 94.1 0.0 4.7
Dish towel 342 20.7 1.8 414 1.9 64.8 1.9 315 0.0 1.8
Dishwashing scrubber 349 20.8 0.9 39.6 3.8 36.1 0.0 59.8 0.0 4.1

T4 Al xSl A5 g AL A=
<Table 4>} 7t} &% RIEE 2)(45.1%), #i20)
(29.6%), 73N (37.0%), A= (21.6%) v 2 FFAIWICP
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T(43.1%), 271 233(28.4%), A 257](31.0%), 9E
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&2 A thee 2 (94.9%), 371 WA 2R (94.3%), A
2 AR (93.1%)014 243, s Ak vhee
24(97.1%), 271 A2 (100%), 4> A2 (97.9%)
oM EAHOR AAFUTIL slouE FAPN A =
2l EAkele] Eolut apAgte] Al - o] HFEA ] 4
AFE SRS 93 Fosity AdEER [THoe &
glaiud Fart glvka AdtE

MAFAYAE FEO] A5 W2 AF(64.8%)= dPh
o] 7P Bk, ol& A &, LAY, A= <8t

S 4502 7P Bol Aga STk 25AE 4F0)

HACCP XZ0f| 1}2 S414 25 AlE

HT

FAAA S7kE we AL AL, 254 F AS 5
o] RoldAbEF AR WA FAAAS T
so] A A REI7R27t wAste] QAle] A Ho|BE A}
& A 53] Felsjor & Rolet,

Iv. 2 HE

T2 A 28717, AA8AE g5 tigh
.42k AE S 9lo}sl HACCP & offd] we A
Ao FYEE ZpolE Bl FFstaAr 244 11635S
oz AEzAtE AAS Aa= ot 2t

1. ZAHY 324 F StaFda ATt 67.2%, 2HdA] 32
A7F 32.8%%3L, FA3TE d 1371 62.9%= 7P B9k
on HACCP &€& 432 67.2%, HACCP "|&& A4S
32.8%33tt.

2. T2 RS SeE ¥ 1371 793%= 7P Bk
3L, FARAS] Al TR A7 EAL(p<0.05), AL 4
E7](p<0.01), GE(p<0.05), 218 (p<0.05), LE"H(p<0.05),
T EEF (p<0.01), FIEF5(p<0.05) =X HACCP
A8 GAgo] mAE el Hlal] folHo® =T

3. BAAEe &% SR A0 (p<0.001), AFH
(p<0.001), ¥I2]Z=H]tH (p<0.01), ¥IA TH (p<0.01), ¥lF7-9}F E
A 2] (p<0.05), 7 = (p<0.05), FANEF5(p<0.01) Tl A
HACCP -8 @7e] nAg 7 Hls)| frold oz =Skt

4. 72 zg71719] AH F85= HACCP 289743 1
Ag F4 25 Tk, wialE, wiAE =2, wiaE 74, by
218 FA, 2%, HE AR AT 100% A1HS Ak o
AL} A aEee] 2 (p<0.001), B3] 7] (p<0.001), & FH77]
(p<0.05), v 5HH (p<0.01), 21 HHH (p<0.01)2] Al
2 TP 5= HACCP 28 7] A8 7ol mlsf 2
o7 =9t}

5. 2717 & AaEEe]2(p<0.001), B97](p<0.01), ¥F
5Z2871(p<0.05), I8 F2}(p<0.01), ¥iA5(p<0.01), v}
T 29 (p<0.001), 213 7 (p<0.001), S2f2=F §7]
(p<0.001), Z=E21& 2 £7](p<0.001), 2LF &7](p<0.05), 2L
FA47Hp<0.05), 334 (p<0.05), S=AI7] (p<0.01)= HACCP

A
A

2 Aotk A% WEE 2045.1%), 2
(29.6%), AN (37.0%), A2(21.6%)> Tl 2 FEA] v}
o & A9 7P Bekor, AE045)(36.5%), i
21 FH N (G1.2%), 271 71(34.2%), w79 E=A
(25.7%), BFEH25.8%) Wi 13 A% B9t 7
BT FAAe ek A% WS FAAAE BE
A sl WES 7HE wol ARl It

7. 2871719 A% HEE RE FEoA af A F2

A

A vk 7V BT 27171719 25 g wiag o

A9 ]
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%(53.3%), Bl2& =AH(53.4%), W48 FA1(53.3%), Z2]&
FAH(54.2%), BF(64.8%) 5 171 FEolMs det 2=
o] 7F& Wty AHe ABAE(41.2%)°], ErH61.8%), Z
(57.7%) & YA 1870 FdEoA = sEtasAE o8

a0 714 Wkt

UL AWLAE Sl 43 AT ALY
Fushy] s FAAET 22 1 e AR &
H#Tog OIS FAFAIEC] AL FRsEA
g 5 JES RS FAL AAL R Agsol
Olﬂﬂ HACCP 9] #5149l Sgai2de) 5912 5
2242 M w2lo] Yastrha Berch

r°\' PIEY _l]ﬂ ru[o
m%

Olsi2tAI =
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