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Abstract

ABSTRACT

This study examined the differences between the recognition and
performance of hygiene control in hotels of Jeju Island, and assessed how
much food hygiene awareness affects hygiene management in the field.

Our survey results while food hygiene awareness was 4.28 out of 5.00
points, the food hygiene performance was 3.66 out of 5.00 points, indicating
that the members of kitchen staff had a lower performance than recognition
in food hygiene. Also revealed differences in the actual condition of hygiene
management with respect to the cooking experience and possession of a
license, where higher performance was determined for cooks with less than 6
yvears of cooking experience and subjects possessing a license. Variable ATP
values were obtained, which were highly dependent on prevalent conditions in
the kitchens: 70.9% worker’s hands, 52.1% cutting boards, 60.5% knives, and
2.1% refrigerator handles were showed acceptable hygiene standards. While
number of airborne bacteria detected was below the legal hygiene level in all
kitchens both before and after cooking, the number of fungi was below the
legal hygiene level on all but two kitchens.

The survey results suggested that hygiene education could reduce the
discrepancy between perception and performance on food hygiene, but it was
not closely related to the microbiological test results in the kitchen. Therefore,
additional hygiene training can be provided to improve the results of kitchen
hygiene and hygiene, and it is expected to improve food hygiene performance

of kitchen staff in Jeju Island through regular inspections.
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Table 1. General characteristics of study subjects

Variable Category N(%)
Cender Male 223(74.8)
Female 75(25.2)
20~25 50(16.8)
26~30 90(30.2)
Age (yr) 30~40 97(32.6)
41~50 44(14.8)
>51 17(5.7)
Cook helper 24(8.1)
Commis chef 119(39.9)
Job description Demi chef 73(24.5)
Chefs de partie 40(13.4)
>Sous chef 42(14.1)
<1 22(7.4)
1~3 66(22.1)
Working experience (yr) 4~6 55(18.5)
7~10 58(19.5)
>10 97(32.6)
Cook license es 21872
No 80(26.8)
<10 2909.7)
11~20 45(15.1)
Number of employees 20~30 72(24.2)
30~40 83(27.9)
>40 69(23.2)
5 star 209(70.1)
Hotel grade 4 star 87(29.2)
3 star 2(0.7)
Total 298(100)
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Table 2. Current status of hygiene education of hotel kitchen

Variable Category N(%)
o Yes 172(57.7)
Presence of hygienist

No 126(42.3)

) ) Yes 274(91.9)

Hygiene education

No 24(8.1)

No experience 22(74)

1 82(275)

Frequency of education 2 63(21.1)
(per yr) 12 44(14.8)

4 39(13.1)

Remaining respondents 48(16.1)

No experience 22(7.38)

5~25 55(18.46)
Hygiene edl?cation time 20~60 131(43.96)
(min) 80~120 55(18.46)
150~240 35(11.74)

No experience 21(7.05)
Internal instructor 141(47.31)

Hygiene education instructor External lecturer 90(30.20)

Internal instructor

+ External lecture 461549

No experience 15(5.0)

Never 8(2.7)

Actual utilization at work Average 129(43.3)
Frequent 98(32.9)

Always 48(16.1)

No experience 5(1.7)

Heavy work 89(29.9)

o Lack of training 47(15.8)

Reason for under-utilization ] ]

Habitual behavior 66(22.1)

Lack of awareness 42(14.1)

Well-utilized 49(16.4)

Total 298(100)
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Table 3. Importance and performance of hotel kitchen hygiene

Importance Performance

Personal hygiene

1. Check personal hygiene: uniform, cap and gloves 446067 4.06+0.80
2. Stop handling foods when suspected to be suffering from infectious diseases 4.14+0.93 3.63+1.02
3. Do not expose your injury to the exterior 4.36+0.80 3.81+0.93
4. Remove jewelry from hands 4.31+0.34 3.86+0.96
5. Check health at least once a year 4.47+0.59 4.66+0.67
6. Wash hands before returning to the kitchen 4.17+0.90 3.39+1.02

Sub mean 4.31+0.78 3.79+0.9

Cleaning and disinfection

1. Disinfect and wash raw vegetables and fruits with effective chlorine 4.14%0.85 3.20£1.05

2. Use knives, cutting boards and containers, separately, and store
them clean and dry

4.33£0.71  362+0.88

3. Use sinks separately with raw vegetables, meat, fishes and poultry 3.95+0.92 3.07£1.01
4. Store utensil after using by cleaning, sanitizing and drying 4.22+0.84 3.56+0.87
5. Wash and sanitize cutting boards before using 4.23£0.77 351093
6. Keep sinks clean right after using by cleaning and sanitizing 4.41+0.69 3.81£0.86

Sub mean 4.21+0.79 3.4%0.93

Food storage
1. Store chilled foods at 0~10°C and frozen foods at -18°C or below 452£069  4.02+0.83
2. Thaw frozen foods under refrigeration at 10°C or below, 4.36%0.76 3.64£0.94
in a microwave oven, or with running water at 21°C or below

3. Use frozen foods within 48 hours and do not freeze it again 4.31£0.77 3.66+0.99

4. Separate vegetables, seafoods, meat, poultry and ground meat under
P # poultry £ 3.73+0.94 2.98+1.12

refrigeration

5. Keep food materials on the shelf at least 15 cm from floor 4.27£0.75 3.65+£0.84

6. Cover or seal all foods 452+063  4.01+0.88
Sub mean 428+0.75  3.66+0.93

Inspection and management

1. Check thermometers of refrigerator and freezer once a day 4.28+0.77 3.68+0.83

2. Keep floor clean and dry 4.17£0.76 3.69+0.94

3. Check the instruction, expired date, quality of all foods 4.41+0.73 3.69£0.99

4. Store food materials in refrigerator and freezer within 30 minutes

. . 4.25+0.84 348+1.12
after inspection

5. Immediately remove food boxes that have been received 4.28%0.74 3.59+£0.84
6. Use trash—can with push cover, and wash hands after throwing waste. 4.44+0.71 3.79£0.88
Sub mean 4.30£0.75 3.65+0.93
Total 4.28%0.77 3.66+0.92
"Mean+SD.



4) AF A

Ma@ov
éﬂﬁﬂm%
< o.q\
ﬁﬂmfﬁxﬂﬁuﬁwﬁﬂe}
Sl s o ™ %MAE
1}5% 7 %uouq
EHAFI_AWJWOL.aELIMﬂEﬂAﬂAI_/A]
S é:%ik;%]}ﬁ%
1H Mo = | = ,*10 = ~ S 0 o © < (.
E ! o BT Sy L go WM o B =
?ﬂ]ﬂgﬁ% X ]]or nnﬂw = 3
N - o g A T )X T o8 X
N o ~ o ! 9 = ¥ - 5 X TS
@gv ?}%wmxAﬂ@ﬁ%;éﬂ4@ﬂm&ﬂ4
mﬁgﬂ1y%%w&%§w¢a4ogo5 o W
S 1~._A;0 Of 17 ‘m T mm ~ “ OL ‘ﬂAII ‘m_l OU O‘* _/L ,ﬁi EO _ E 0 SI OME _¢O
@g@%,%%a qomﬂw@oﬁi}%)%owgos
g@zgxigoi%ﬂ%oaraoxi&mmﬁég@iw
Nro o N — ® o_hlA o %M: . o = N T o
NrEl_/r EEM__. J.AE S ‘ﬁze T IM 7% E.o T T ?Nrﬂﬂ_rm
wnmEﬂaouo74ﬁgmﬁx9@43ac4m%@zc
oxﬁ.nno,._.ayo]b B- ;oo]ﬁ w — fig ﬂAl,urﬂ
%w1%,wﬂcomwz ﬂomw%m_b MQ%aﬂmla%
i T8 N N g T % Suz c e o = b 2 o
»Q@rAﬁalﬁoow&%gwxmﬂ%tql;@oﬁ
MWEEHO@q%ﬁ%Aﬂ.@ﬁxgm_mremnmm?%ﬂfflm
X o4 M o oy M = o A BN 7! o ¥ n o T = i 7o
< ~ Nfo HEQ%H MrE_% urm% H of T f }ﬂJ%HOgoW
zoﬂu ?Aurmﬂﬁ Lo o B o = Q?H,meuo z.axﬂﬂrx
fﬁ@?;ximwizmL;w.,mfi
g ﬁ.aﬁﬂ A_LlL.o_,_ﬂ o];_,
@ﬂwzﬁaéﬁ,ig %&%?%%HQ]%CBM@&7%&
iT}mo 1C%§@H%@1 x@ookm% 2%
Mpm aﬁimﬂyw%ai_@g:z@ﬂmyqygwﬂ%
X L° iy B Ho® i ) ,mm ol A of ® M X© ;&ﬂﬂlﬂa =0 1 =+
oy 0| w ™~ Bo % "W = 5 < X B 30 1o 2 o oF Y
- mﬂoi,wg e H?xﬁﬁ i®1ﬁ%o - =
ﬂzm@mgwmﬂoﬂxg%oﬂ@%wo&A.Aagmﬂb
‘_Ir” ﬂ_l R ~ 3 — . 5 OE O# =K ﬁ_u _,ﬁ oF =T ,WL _i_n oF Eo ‘_Ir,,y! Zru X — |_ ml f
oo]MﬂL an w G4 -~ ~o oo ~ wr e
X ,m ]JIO (e} R ol wAO EH :i ‘u' OﬁE 0 X ﬂ o ‘_I‘Mn_wO 1_ # ) XO 1r\_ ‘mu i ﬂ
zémﬂrutwkméga.%ﬂkﬂar% 4%%&%%
TS i W do B T Brw = T X =T o= L
fOT — O#O ;OO ..LE ﬂwﬂ [ce) EO fils) —~ »A..#
XLBI:; R 1_|H &]HL,UF_,T&oPo
i ° o< wﬂooAlmAd K
‘Ao_LanoE iy —_ HA»o
BR HC .S E =« T B T
oF ﬁToﬁI 1_l_fo._1_|,._.
e~ Llﬁama A#uxu
7,12L||;Oﬂ mz,.#ﬁLVI
ﬂlﬂﬂﬁl;o ﬂmﬁ
7A
oﬁ%mw“mowgu
e

- 13 -



o)

i

(Cho JY 2012).

deoz HA At

)

7=
fins

o

g2l 717

=
[€)

~
70

il
M

i+

wr
4

R

+
ol

W

)

p—

0
"
qr

™

K
el
=B
(o
[y

e

—

o)

il
Hr
;OO
ol

o

o

)
—

ar
!

1o

o
TR

B
o

3} opae} 3

Hr

&}

)

t}

}

.UL

2 o

Al

Al R ARE, 287

20
T =

7 Al

71 7]

=i}
=

]

—

<

ﬂ
ok

el

747

/\01—

gt HMoeg FE 15 cm ©]

H

-

o =3,

—_
o

i

il
Kl

<

2013, Lee JH

o

Ay 444 A5 F
-

=

=

SE

Al mbgtol A 20 ecm oA 9ol H
FRW, A AL, wyE, 29

}

kel
pul

]

>

Al YERE3(Cho JY

=3
~

& Lyu ES 2019)9] Aol A= WYL

71 2’7k A 3AL

o

b s

A
o

3

30 ol A, AAkA

0
A

Ton

i
b

o

A
i

—~
fi%e)

—_—

0

ol

jze]

o
o

W
G

o]=of wWaiL

wjp
W

o

¢+

ol
M

AT,

% 91

el A

)

o

—_—

=

A

bol Abgtul A 2bA)

o ©3

X ?21] '}1\1%‘:‘0}&}

al

)

—

<
B

fite)

N
el

)

3199 HCho JY 2012). & A<

38 = dEbst o ofZlel wE

Hi

°©

PN
T



alg

1|

o
oF
oj

o

=

—~
fi%e)

—_
fite)

9 Jo|thLee JH & Lyu ES 2019).

203



4.60 Quadrant 2 Quadrant 1
1Be 13
—_ | — ‘-_. i
iy 1 5
4.40 14 L ] 12 - -
 Bleg | 3
428 _Co” T4
O 420 Quadrant3 ES o17 19 Quadrant 4
. = — o 11 .
E 7o s°*M10 @5
E 4.00
*
3.80 o
5o
3.60
3.66
3.00 3.50 4.00 4.50
Performance

Fig. 1. Importance-performance analysis (IPA) on 24 food hygiene items.



Table 4. IPA analysis of food hygiene importance and practice

. Check personal hygiene: uniform, cap and gloves
. Do not expose your injury to the exterior

. Remove jewelry from hands

O =~ w =

. Check health at least once a year

12. Keep sinks clean right after using by cleaning and sanitizing

13. Store chilled foods at 0~10°C and frozen foods at -18°C or below
18. Cover or seal all foods

19. Check thermometers of refrigerator and freezer once a day

21. Check the instruction, expired date, quality of all foods

24. Use trash—can with push cover, and wash hands after throwing waste.

Quadrant 1

8. Use knives, cutting boards and containers, separately, and store them
clean and dry
14. Thaw frozen foods under refrigeration at 10°C or below, in a microwave
Quadrant 2 . .
oven, or with running water at 21°C or below
15. Use frozen foods within 48 hours and do not freeze it again

23. Immediately remove food boxes that have been received

2. Stop handling foods when suspected to be suffering from infectious
diseases

6. Wash hands before returning to the kitchen

7. Disinfect and wash raw vegetables and fruits with effective chlorine

9. Use sinks separately with raw vegetables, meat, fishes and poultry

10. Store utensil after using by cleaning, sanitizing and drying

Quadrant 3 .. . .

11. Wash and sanitize cutting boards before using

16. Separate vegetables, seafoods, meat, poultry and ground meat under
refrigeration

17. Keep food materials on the shelf at least 15 cm from floor

22. Store food materials in refrigerator and freezer within 30 minutes after

nspection

Quadrant 4 20. Keep floor clean and dry
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Table 5. Differences in food hygiene importance in terms of general

characteristics and hygiene education status

Cleaning Inspection
. Personal Food
Variable ) and and
hygiene o . storage
disinfection management
Male 392+091"  3.49+0.09 3.69+0.93 3.68+0.91
Female 3.83+0.86 3.37+0.91 3.56+0.92 3.57+0.96
Gender
General t-value 1.832 0.377 0.480 1.311
characteristics
Yes 3.94+0.90 3.48+0.94 3.74+0.92 367+0.92
Cook No 3.80+0.89 3.40+0.89 3.43+0.91 361+£0.94
license
t-value 0.589 2592 1.221 0.900
The Yes 3.94+0.90 3.56+0.91 3.76+0.89 3.75+0.91
presence of No 3.834+0.89 3.32+0.93 3.51+0.96 3.51+0.93
Hygiene hygienist
education t-value 0893 0.206 2982 1 813
status
Yes 4.38+0.77 4.22+0.79 4.30+0.74 4.31+0.75
Hygiene No 407+089  409+082 407086  4.13+0.78
education
t-value 1.762 0.823 1.371 1.151
" Mean=SD.



Table 6. Differences in food hygiene performance in terms of general

characteristics and hygiene education status

Cleaning Inspection
) Personal
Variable } and Food storage and
hygiene .. .
disinfection management
Male 437+0.79"  4.23+0.79 4.28+0.76 4.30+0.77
Female 4.30+0.75 4.17+0.81 4.27+0.75 4.27+0.75
Gender
General t-value 2.544 0.934 0918 2.040
characteristics
Yes 4.38+0.78 4.21+0.80 4.29+0.75 4.30+0.76
Cook No 4.29+0.78 4.22+0.79 4.25+0.76 4.29+0.74
license
t-value 1.169 0.812 2.226 0.586
Yes 4.40+0.74 4.28+0.75 4.36+0.71 4.34+0.73
Presence of No 4.29+0.83 4.12+0.84 4.17+0.80 4.24%0.78
hygienist
Hygiene t-value 3.307 1693 3707 195
education
status
Yes 3.94+0.89 3.49+0.92 3.69+0.92 3.69+0.90
Hygiene No 3.45+0.85 3.07+0.91 3.34+0.98 3.20£1.00
education
t-value 2.597 2.303 1.826 2.544
U Mean+SD.



Table 7. Differences in food hygiene importance in terms of general characteristics and hygiene education status

Gender

Cook license

The presence of hygienist

Hygiene education

Male Female

Yes No

Yes No

Yes No

. Check personal hygiene: uniform, cap and gloves
. Stop handling foods when suspected to be suffering from infectious diseases

. Do not expose your injury to the exterior

1

2

3

4. Remove jewelry from hands

5. Check health at least once a year
6

. Wash hands before returning to the kitchen

Personal hygiene

448+066° 443072
419094 401089
439+0.77  427+087
438+082"  4.08+0.86"
469063 4762043
413:095 428074

4.49+0.66 4.390.72
4.19+0.92 4.01£0.94
4.40+0.79 4.24+0.81
4.31£0.85 4.29+0.81
4.69+0.62 4.75+0.49
4.20+0.89 4.09+0.93

450063 441073
428+084  3.96£1.01
4434078 4.25+0.80
4352074 4242095
4691059 473058
417+083  4.17+0.93

450+0.65™"  4.04+0.80™
416£091  392+1.10
439+0.77°  4.00£1.02°
435+0.82°  383+1.09°
472+059  4.58+0.58
418+091  4.08+0.77

Mean+SD

497079 43040.75

4384078 4.29+0.78

440+0.74  4.29+0.83

438+0.77  4.07+0.89

t-value

2.544

1.169

3.307

1.762

7. Disinfect and wash raw vegetables and fruits with effective chlorine

Cleaning and disinfection

414087  4.15+0.80

8. Use knives, cutting boards and containers, separately, and store them clean and dry 4.35%0.73 4.27+0.68

9. Use sinks separately with raw vegetables, meat, fishes and poultry
10. Store utensil after using by cleaning, sanitizing and drying
11. Wash and sanitize cutting boards before using

12. Keep sinks clean right after using by cleaning and sanitizing

397091  389+0.98
425+082  4.15+091
426+0.716  4.15+0.80
4411069  44120.71

4.10+0.87 4.28+0.79
4.37+0.72 4.20+0.70
3.97+0.90 391+0.98
4.23+0.82 4.19+0.90
4.22+0.79 4.28+0.74
4.38+0.71 451+0.63

4224080  4.04+091
442+065"  4.20+0.78"
407£0.86"  3.79+0.99°
4.35+0.79"  4.05+0.88™
423:076 424079
4412069  4.4120.70

416£086  4.00+0.78
434070  4.21£0.88
3961091  388+1.03
424084  4.04+0.85
4241078 4174063
443+068  4.25%0.79

Mean+SD

423+0.79  417+0.81

4.21+0.80 4.22+0.79

4284075 412+0.34

4.22+0779  4.0940.82

t-value

0.934

0.812

1.693

0.823




Table 7. Continued

Food storage

13. Store chilled foods at 0~10°C and frozen foods at - 18°C or below
. ) 452+069  452+0.70 453069  448+069  456+065  4.46+0.74 453068  4.42+0.77
14. Thaw frozen foods under refrigeration at 10°C or below,
. . . . 4352076 4.40+0.78  4.37¥0.77 434074  440+0.73  4.30£080 436076  4.29+0.85
in a microwave oven, or with running water at 21°C or below . .
o . ) 4312078 432072 433078  4.26%0.72  4.39+0.71" 4.21x0.83 4324075 417+0.96
15. Use frozen foods within 48 hours and do not freeze it again e - - .
. . 375£093  365+0.99  372+0.88  376£1.10 3830877 352+1.00 3770927 3.21£1.06
16. Separate vegetables, seafoods, meat, poultry and ground meat under refrigeration - . . N
) 428+075 423076 431072 414082  4.36x069" 4.13+0.81" 4.30+0.73 3.92+0.83
17. Keep food materials on the shelf at least 15cm from floor
452066 452055  451+066 456054  458+0.61 445066 453063  442+0.71
18. Cover or seal all foods
Mean+SD 4281076 4270775  420+0.75  425%0.76  4.36%0.71 417080  4.30+0.74  4.07+0.86
t-value 0918 2.226 3707 1.371
Inspection and management
19. Check thermometers of refrigerator and freezer once a day 430+0.77 420077  4.31+0.76  4.19+0.79  4.34+0.75 4.19+0.79 4.28+0.77 4.17+0.81
20. Keep floor clean and dry 422+076"  401£0.76° 419078  411x072  426+0.75° 4040777  418+077  4.08+0.71
21. Check the instruction, expired date, quality of all foods 440+0.76  443x066  4.39+0.75 4454071  4.47+0.71 433+0.76 442073 4.25%0.73
22. Store food materials in refrigerator and freezer within 30 minutes after inspection 421£087 4370773 4262084  4.23+084 426084 4.24+0.84 4.27+0.83 4.00+0.88
23. Immediately remove food boxes that have been received 426x0.75  4.36+070 4254074 4352073 4.28+0.70 427079  4.29+073  4.13+0.79
24. Use trash—can with push cover, and wash hands after throwing waste. 441074 4522060  4.44+073 4452067  4.48+0.65 4.38+0.78 4.46+0.70 4.17+0.76
Mean+SD 4.30£0.77  4.27x0.75 4302076 429+0.74  4.34+073  424+078 4312075  4.13+0.78
t-value 2.040 0.586 1.956 1.151

p<0.05, “p<0.01, *p<0.00L.

1

Mean+SD.



Table 8. Differences in food hygiene performance in

terms of general characteristics and hygiene education status

Gender Cook license The presence of hygienist Hygiene education

Male Female Yes No Yes No Yes No

. Check personal hygiene: uniform, cap and gloves
. Stop handling foods when suspected to be suffering from infectious diseases

. Do not expose your injury to the exterior

1

2

3

4. Remove jewelry from hands

5. Check health at least once a year
6.

. Wash hands before returning to the kitchen

Personal hygiene

409:082°  397+075  407+080  401x080 408079  402:082  409:079" 363+0.82"
366£1.03 353100 368101 349+1.03  376:097° 346107 369+101™ 2.96:0.85™
384094  373:080  388+093° 364:091° 389095  371:0.88 386091  3.25+0.94"
390098  373+092  392:099 360089 391096  379+096 392+095™ 317+0.81"
469+065 459073 A66£069 468063  463:070  470:063  468+065  442+0.83
333t1.06 343088  343+098 330:L11  341#1.03  337:101 340103  3.29+0.90

Mean=SD

3924091  383t086 394090 3801089  394+090  384+089  394+089  345+0.85

t-value

1.832 0.589 0.893 2.597

7. Disinfect and wash raw vegetables and fruits with effective chlorine

Cleaning and disinfection

319+1.09 324094  317+1.05 329¢1.05 337+L.00" 298+1.08"  323+1.05  292+1.01

8. Use knives, cutting boards and containers, separately, and store them clean and dry = 366+0.83 351086  3.66+093 3514071  3.74+0.85" 3.46+089™ 367+0.85™ 3.08+1.01"

9. Use sinks separately with raw vegetables, meat, fishes and poultry
10. Store utensil after using by cleaning, sanitizing and drying

11. Wash and sanitize cutting boards before using

12. Keep sinks clean right after using by cleaning and sanitizing

3.13+1.00 291£1.02  307+1.00  3.06+£1.03  3.17%1.00 2.94+1.01 3.09+1.00 2.83t1.12
3.59+0.88 3454085  359+0.86  348+090 373+0.85"" 3.33+0.84™"  359+0.87"  3.13+0.74™
356+093 3394094  356+096 340083  353+093  349+0.94  355+0.94™ 3.08+0.77"
3.83£0.85 375087  38+0.85  3.71+0.86 3.87+0.85 3.74+0.86 3.85+0.85"  3.42+0.83"

Mean=SD

3491009 3371091  348+094 3404089  356x091 = 332+093  349+092  3.07+091

t-value

0377 2.592 0.206 2.303




Table 8. Continued

Food storage

13. Store chilled foods at 0~10°C and frozen foods at - 18°C or below

. . 403+0.83  4.01+0.83  4.09+0.84"  3.84+0.77 411+081"  3.90+0.85" 407+0.81" 3544093
14. Thaw frozen foods under refrigeration at 10°C or below,

3.60+0.96 375090  371+096°  345+0.88" 377+0.89" 345098  3.68+0.93 3.17+£1.00°
3714098  353+#1.01  378+0.96™ 3.36+1.02"" 3.76+0.93 353+1.06 3674097 358+1.21
3.06£1.10° 275116 3.09+1.08"  270£1.17" 3.18+1.02™ 2711197 299+1.12 2.96+1.08
370x086  351x0.79  373+0.84™ 344+0.82"  374#086°  353+081°  369+0.83" = 3.21+0.83"
4074087 381+086" 4.07+083°  3.34+0.84" 4.05+0.83 3944087  4.04+0.87 3.63+0.82"

in a microwave oven, or with running water at 21°C or below
15. Use frozen foods within 48 hours and do not freeze it again
16. Separate vegetables, seafoods, meat, poultry and ground meat under refrigeration
17. Keep food materials on the shelf at least 15cm from floor
18. Cover or seal all foods

Mean+SD 369+093 356092 374092 3434091 3.76+0.89 351+0.96 3.69+0.92 3.34+0.93

t-value 0.480 1.221 2.982 1.826

Inspection and management

19. Check thermometers of refrigerator and freezer once a day 375+0.92° 3.49+0.89°  3.72+0.89 3.60+0.98 3.73+0.89 3.62+0.95 3.70+0.92 3.46+0.83

20. Keep floor clean and dry 3724084  361+0.85 3724034 3.63+0.86 3.75+0.87 3.61+0.81 37440827 3.17+091™"

21. Check the instruction, expired date, quality of all foods 374+096  355+1.04  370+0.97 3.68+1.04 3.80+0.93° 354+1.04"  373+097°  3.29+1.08"

22. Store food materials in refrigerator and freezer within 30 minutes after inspection 3.47+0.96 3.52+1.03 3.49+0.96 3.45+1.01 360+0.98"  3.314094"  351+0.96 3.17+1.09

23. Immediately remove food boxes that have been received 3584088  364+1.04  3.59+0.93 3.61+0.90 373091 3404091 365+0.89""  3.00£1.06™

24. Use trash—can with push cover, and wash hands after throwing waste. 385£092  363:094  3.81+0.94 3.74£0.88 3.94£0.89"  360+094™ 3.85+0.89""  3.13+1.03""
Mean+SD 3684091 357096  3.67+092 361094 3.75+0.91 351+0.93 3.69+0.90 3.20+1.00

t-value 1.311 0.900 1.813 2.544

“<0.05, “p<0.01, “p<0.001.
U Mean+SD.
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Table 9. General characteristics of study subjects

Variable Category n(%)
Male 121(75.6)
Gender
Female 39(24.4)
20~25 32(20.0)
26~30 42(26.2)
Age (yr) 31~40 62(38.8)
41~50 21(13.1)
>51 3(1.9)
Cook helper 0(0.0)
Commis chef 100(62.5)
Job description Demi chef 23(14.4)
Chefs de partie 15(9.4)
> Sous chef 22(13.7)
<1 14(8.8)
1~3 43(26.8)
Working experience (yr) 4~6 41(25.6)
7~10 23(14.4)
>11 39(24.4)
Yes 125(78.1)
Cook license
No 35(21.9)
Total 160(100)
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Table 10. Current status of hygiene education of study subjects working at

hotel restaurants

Variable Category n(%)
Yes 157(98.1)
Hygiene education
No 3(1.9)
No experience 3(1.9)
1~5 49(30.7)
Frequency of education
ceney 6~10 U213)
(per yr)
11~15 45(28.1)
>16 29(18.1)
Total 160(100)
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Table 11. The actual conditions of hygiene management

Variable Score+SD
Wash and disinfect your hands before cooking 144+0.30"
Use disposable gloves while handling food 125+0.41
Worker's Remove jewelry, Keep fingernails clean and trimmed 153+0.21
hands

Wash your hands with soap and water thoroughly 124+0.42

Cover a wound with a first aid kit, and keep it away from
) 150+0.24

environment

Use cutting boards separately for different foods to avoid

o 152+0.22
contamination
) Use a cutting board water resistant and scratch—free 123+0.42
Chopping
board Store cutting boards separately for different foods 141+0.32
Cleaners and sanitizers are available 159+0.08
Sterilize cutting boards in boiling water regularly 62+0.49
Use different knives for different foods 117+0.44
Use knives made of waterproof materials and clean and dry your 15540.17
knives after use o
Knife Store knives separately for different foods 127+0.41
Clean and dry your knife blades and handles immediately after
136+0.36
use

Sterilize knives in boiling water regularly 60+0.49
The refrigerator handle is water resistant and is not rusty 156+0.16

Do not touch the handle of refrigerator with contaminated hands 95+0.49
Refrigerator

handl Wipe off contaminants immediately on the handle of refrigerator &87+0.50
andle

Cleaners and sanitizers are available 126+0.41

Clean the refrigerator handles regularly 77050

A survey on the hygiene control of cooking utensils and facilities of the subject to investigation
V" Score+SD.
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Table 12. Investigate the in hygiene management according to the working experience of the surveyed person

n
) Working
Variable ] X2 p-value
experience Yes No Total
<6 87 14 .
Wash and disinfect your hands before cooking -6 57 9 160 4538 0.033"
. . . <6 74 27
Use disposable gloves while handling food -6 51 3 160 3782 0.052
’ <6 9% 6
Worker's Remove jewelry, Keep fingernails clean and trimmed 160 1.605 0.205
hands >6 58 1
) <6 78 23
Wash your hands with soap and water thoroughly 160 0.012 0914
>6 46 13
) ) o ) ) <6 92 9
Cover a wound with a first aid kit, and keep it away from environment -6 5 1 160 3.310 0.069
) ) ) o <6 A 7
Use cutting boards separately for different foods to avoid contamination -6 5 1 160 2.149 0.143
) ) <6 76 25
Use a cutting board water resistant and scratch—free 160 0.408 0.523
>6 47 12
Chovping S ing board. ly for diff food: o % 1 160 2.319 0.128
board tore cutting boards separately for erent foods =6 55 4 . X
. . <6 100 1
Cleaners and sanitizers are available 160 0.588 0.443
>6 59 0
Sterili ing boards in boili lar] o o o 160 0517 0472
terilize cutting boards in boiling water regularly -6 2% 3 . .




Table 12. Continued

n
Worki
Variable ) e X2 p-value
experience Yes No Total
. . . <6 72 29
Use different knives for different foods 6 5 u 160 0471 0.493
>
Use knives made of waterproof materials and clean and dry your knives after <6 98 160 0022 088
use >6 57 ' '
. <6 77 24
Knife Store knives separately for different foods -6 50 9 160 1.647 0.199
) ) ) <6 83 18
Clean and dry your knife blades and handles immediately after use -6 5 6 160 1.711 0.191
. . . . <6 39 62
Sterilize knives in boiling water regularly -6 o1 a3 160 0.145 0.703
) ) ) ) <6 98 3
The refrigerator handle is water resistant and is not rusty -6 5 1 160 0.249 0.618
) ) ) <6 54 47 .
Do not touch the handle of refrigerator with contaminated hands -6 4 18 160 3.966 0.046
Refrigerator <6 51 50
handle Wipe off contaminants immediately on the handle of refrigerator -6 % . 160 1.662 0.197
<6 77 24
Cleaners and sanitizers are available -6 9 10 160 1.033 0.309
<6 43 58
Clean the refrigerator handles regularly -6 a4 o5 160 3.380 0.066
“p<0.05



Table 13. Investigate the in hygiene management according to the chef certification of the surveyed person

n
. chef
Variable o X2 p-value
certification Yes No Total
o ) Certified 113 12
Wash and disinfect your hands before cooking 160 0.102 0.750
None 31 4
. . . Certified 102 23 ;
Use disposable gloves while handling food 160 4.038 0.044
None 23 12
Worker’ Certified 119 6
orsers Remove jewelry, Keep fingernails clean and trimmed 160 0.247 0.619
hands None A 1
) Certified 99 20
Wash your hands with soap and water thoroughly 160 0.947 0.330
None 25 10
) ) o ) ) Certified 116 9
Cover a wound with a first aid kit, and keep it away from environment 160 0.880 0.348
None 34 1
. ) . L Certified 118 7
Use cutting boards separately for different foods to avoid contamination 160 0.433 0.510
None 34 1
. ) Certified 93 32
Use a cutting board water resistant and scratch—free 160 1.969 0.161
None 30 5
Chopping ) . Certified 110 15
Store cutting boards separately for different foods 160 0.009 0.926
board None 31 4
. . Certified 124 1
Cleaners and sanitizers are available 160 0.282 0.596
None 3H 0
B ) ) B Certified 47 8
Sterilize cutting boards in boiling water regularly 160 0.318 0573
None 15 20




Table 13. Continued

) chef 1
Variable o X2 p-value
certification Yes No Total
. . . Certified 9% 29
Use different knives for different foods 160 3.927 0.048
None 21 14
Use knives made of waterproof materials and clean and dry your knives Certified 121 4
160 0.011 0.918
after use None 34 1
. . . . Certified 9 26
Knife Store knives separately for different foods 160 0.011 0.918
None 28 7
) ) ) Certified 107 18
Clean and dry your knife blades and handles immediately after use 160 0.161 0.688
None 29 6
.. . . . Certified 48 77
Sterilize knives in boiling water regularly 160 0.197 0.657
None 12 23
. . ) . Certified 122 3
The refrigerator handle is water resistant and is not rusty 160 0.023 0.878
None 34 1
) ) ) Certified 77 48
Do not touch the handle of refrigerator with contaminated hands 160 1173 0.279
None 18 17
Refrigerator _ ) ) ) . Certified 73 52
Wipe off contaminants immediately on the handle of refrigerator 160 3.732 0.053
handle None 14 21
» . Certified 103 22
Cleaners and sanitizers are available 160 4549 0.033
None 23 12
Certified 58 67
Clean the refrigerator handles regularly Criiie 160 0.681 0.409
None 19 16

p<0.05
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Table 14. The ATP values (RLU) of food utensil in use

Operator’s hand Chopping board Knife Refrigerator handle

No 1 2 3 Mean 1 2 3 Mean 1 2 3 Mean 1 2 3 Mean
A 269 351 78 232 49 9 23 27 6 131 7 48 39 674 1,361 708

B 303 952 9% 450 173 5,625 32 1,943 28 10 20 19 663 435 874 659

C 232 179 1,500 637 10 91 7 36 22 30 40 30 392 1,185 607 728

D 2,201 3,800 208 2,086 23 14 61 32 15 20 31 22 4,015 1,052 2,169 2412
E 227 1,904 410 1,529 13 23 7 14 31 10 3 16 2,190 2,081 3632 2634
F 722 1,192 2,795 1,569 1,555 53 130 579 2,358 25 35 806 1,274 892 4253 2,139
G 1,701 360 3% 818 36 711 317 34 4 3 2 3 5,7% 516 1423 2578
H 771 973 244 662 81 106 481 222 1,392 2,973 153 1672 332716 3623 4006 13635
I 4,530 643 712 1,91 1,692 70 2,445 1,402 27 198 491 238 4% 2,804 1,850 1,716
il 860 419 266 515 58 37 383 159 2,426 1,046 642 1,371 1,282 4938 401 2,207
K 211 645 766 540 1,134 933 1,224 1,098 46 386 421 284 1,008 1,174 1,042 1,074
L 1,541 600 1,055 1,065 123 219 1,228 523 1,018 461 132 537 1980 3662 3487 3043
M 627 442 776 615 18871 1,626 5,056 8,017 195 1,135 989 773 1,779 1,992 349 2423
N 1,138 1415 83127 28560 37493 2634 261 13479 2174 38 15 742 4934 1,667 2814 3138
@) 10945 1724 758 9,652 1,179 23 127 443 505 1,948 300 1,084 15693 19971 1927 12530
P 10,862 1,230 1,683 4591 1,187 621 1,711 1,173 106 302 503 470 1,148 5020 387 3351
Max. 83,127 28560 37,493 13,479 2,973 1672 33,276 13,635
Min. 8 232 7 14 2 3 &9 659

Mean 3,467 1,875 507 3,435

ATP(RLU) Standard values the is in operator’s hand (1500 or less), chopping board (200 or less), knife (200 or less), refrigerator handle (200 or less).
Relatively Light Unit.
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Table 15. The number of colony-forming units (CFU/Plate) of airborne bacteria in the kitchens

) Kitchen entrance Cooking workstation in the kitchen Dishwasher area
Inspection .
(general area) (clean area) (semi-clean Area)
target Before cooking After cooking Before cooking After cooking Before cooking After cooking
A 80+1.73" 9.3t4.16 3.3¢2.52 5.3+1.53 2.7+0.58 14.7£13.32
B 3.0£1.73 3.7+1.15 2.0£1.00 5.7+2.31 5.0+1.00 5.7+1.53
C 2.3+0.58 10.0£2.65 2.3+2.08 7.7£1.15 3.3¢2.52 11.3+252
D 6.7+4.04 7.3€2.52 2.7£1.15 6.7£2.08 1.3+2.31 47+2.08
E 3.3£3.06 9.3£351 5.3%1.53 16.0£8.00 7.3+2.52 4.0+1.00
F 5.0£2.65 5.7£3.79 2.0£0.00 3.7£1.15 5.7+2.52 7.0+1.00
G 20.3+23.97 24.0+4.36 4.0£1.00 7.0£3.00 7.7£1.53 9.7+3.06
H 4.0£1.00 6.7£2.08 7.3£2.08 18.3£3.79 3.3£1.00 43058
I 2.0£1.00 5.7£2.08 3.3t1.15 70£1.73 1.3£1.53 8.7+3.06
J 5.3+2.08 12.0+£3.00 4.0+1.00 8.3+1.53 2.7£1.53 11.0£7.00
K 574231 19.6+3.06 11.3£7.57 13.0£1.00 28.3+5.03 9.3+1.53
L 4.3+0.58 13.0£2.65 13.3£1.15 18.3+£1.53 3.3+0.58 3.7+1.53
M 3.7+2.08 6.7+2.08 6.3+3.51 5.0+3.00 2.310.58 3.3+2.52
N 5.0£1.00 5.3t1.53 3.7£058 6.7£1.53 7.7£1.53 7.3+3.06
0 4.0+2.65 5.7£1.15 2.3+058 6.0£1.00 3.3+£3.21 7.3£2.08
P 4.0+1.00 14.7£3.06 4.0£1.00 187351 6.7£5.51 9.0+1.00
Mean 5.4+3.22 9.9+£2.68 48+1.74 96+2.37 5.7+2.09 761293

Airborne bacteria test standard figure the is in general area (100 CFU/plate), clean area (30 CFU/plate), semi—clean area (50 CFU/plate).
Colony Forming Unit.
U Mean+SD.



Table 16. The number of colony-forming units (CFU/Plate) of airborne fungus in the kitchens

Inspection Kitchen entrance Cooking workstation in the kitchen Dishwasher area
(arget (general area) (clean area) (semi—clean Area)
Before cooking After cooking Before cooking After cooking Before cooking After cooking
A 12.0+1.00" 1.0£1.00 8.7£0.58 1.3+1.53 4.3+0.58 2.0£1.00
B 6.0£2.00 2.7+0.58 3.0£1.00 4.7+2.08 2.7£2.08 43+3.21
C 5.3t1.53 5.0+1.00 47+3.06 12.7£2.52 7.0£1.00 10.7£1.53
D 47+153 5.7£2.52 1.7+2.08 3.3+2.08 1.0£1.00 4.3+2.08
E 1.3¢1.15 11.3£3.06 4.0£1.00 3.7£1.15 5.7+4.16 7.3£2.08
F 15.0£1.00 1.3+0.58 0.7£0.58 1.7+1.53 9.3£1.53 5.7+4.16
G 2.3t1.15 3.3t1.15 4.0£1.00 47153 40+1.73 3.3t1.53
H 3.3£1.53 2.0£1.00 6.0£2.65 4.7+2.08 6.3+1.53 2.3¥1.53
I 5.7£2.08 3.7t1.15 3.3t1.53 57153 4.0£2.00 5.310.58
J 2.7+1.53 1.0£1.00 3.0£2.65 3.3+0.58 2.0£2.00 0.3+0.58
K 3.7£2.08 2.7£0.58 3.3£0.58 1.7+0.58 11.3t1.53 4.0£1.00
L 7.3+1.15 15.7+2.52 11.0£11.0 57+1.15 3.7+1.15 3.3£2.08
M 4.0£1.00 5.3t1.53 43%153 4.312.31 3.7£1.15 434231
N 774252 1.7+1.15 8.0£3.00 3.0+0.00 8.0£1.00 5.7+2.89
) 3.0£1.00 3.3t1.53 3.7£1.15 3.3€2.52 2.0£1.00 1.7£2.08
P 1.3+0.58 12.0£1.00 1.3+1.53 7.7£1.53 1.0+1.00 8.3£1.53
Mean 5.3%1.43 48+1.33 44+2.18 45%1.54 48+1.53 4.6+1.89

Airborne fungus test standard figure the is in general area (40 CFU/plate), clean area (10 CFU/plate), semi—clean area (20 CFU/plate).
Colony Forming Unit.
Y Mean=SD.
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