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Abstract

An investigation was conducted to evaluate the hygienic status of 33 high school foodservice systems in Yongin city
by using hygiene management guide checklist, ATP bioluminescence assay and microbe inspection petrifilm (APC, coliform
group, Staphylococcus aureus) of food utensils during use. The 22 hygiene management guide checklist items about facilities,
personal hygiene, food control, distribution, washing and disinfection had good grade but there were some inadequate
behaviors on observation. The inspection results showed their sanitary condition met the level B of the recommendation
of Korea method, it means sanitary management system get settled but more practical CCP system was needed. ATP
bioluminescence assay was conducted on surface of food facilities, ATP ranged 425~2,552 RLU on gloves, 541~70,251
RLU on apron, 1,596~88,490 RLU on working desk, 1,177~263,813 RLU on sterilizer grip, 715~32,814 RLU on sterilizer
shelf, 114~619,725 RLU on refrigerator grip, 677~319,007 RLU on refrigerator shelf, 71~196,725 RLU on freezer grip,
1,535~233,375 RLU on freezer shelf. APC ranged 66.7+29.0 CFU on freezer grip, 102.1+35.9 CFU on refrigerator grip,
45.4428.2 CFU on heating cabinet grip, 58.8440.4 CFU on sterilizer grip, the number of coliform group ranged 5.6+4.9
CFU on freezer grip, 9.1£8.7 CFU on refrigerator grip, 1.2+1.1 CFU on heating cabinet grip, 4.5+4.4 CFU on sterilizer
grip. S. aureus ranged 8.0+£5.6, CFU on freezer grip, 12.2+9.6 CFU on refrigerator grip, 2.1£1.6 CFU on heating cabinet
grip, 11.6+6.4 CFU on sterilizer grip.
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Table 1. General characteristics of the subjects

No or type
No. of lunch Mean 1,138(635~1,360)
No. of meal
No. of supper Mean 460(231~745)
Mean 10.25(6~13)

Dinning room(distribution and meal)

No. of employees

Distribution

Type of foodservice Direct control
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Table 2. Results of food, sanitation and safety inspection of the school facilities

1. Plan establishment and operation of cleaning and sterilization 2.81+0.24
Mat}zfzrirtlizr;t of 2. Record and control of refrigeration, freezer and tableware washer 2.1640.53
3. Sterilization and disinfection check at the time of groundwater use 3.00+0.00
. 4. Once for 6 months, physical check-up implementation and record 2.88+0.16

Personal hygiene .
5. Wash a right hand 2.07+1.15
Food material 6. Menu planning and the process control 2.79+0.36
management 7. Check of school lunch food material 2.4940.43
8. Division use of cookware ward and container 2.5840.61
9. Put into effect by more than 60 cm of height from the bottom 3.00+0.00
10. Crossing pollution management of a dish completion food 2.6440.46
. . 11. Right thaw method 2.93+0.35

Operational hygiene ) .
12. Use of defrosted food immediately 2.4440.79
13. Washing and sterilization of vegetables and fruit kinds 2.71+£0.42
14. Confirmation and record of center temperature in heating dish food 2.24+0.71
15. Temperature and time of the food 2.57+0.88
Distribution and 16. Carriage of cooked food and cleaning of distribution 2.66+0.30
inspection 17. Inspection of cooked food 3.00+0.00
Washing and 18. Hygienic safekeeping and management 2.7240.20
sterilization 19. Prevention of epidemics implementation 3.00£0.00
20. Periodic safe check implementation 3.00+0.00
Safety control 21. IS):rf:OEpzztiglat\;v;j notification and educational implementation, management responsibility 2 444031
22. Slippery prevention in the master chef bottom 2.5940.36
" Mean+S.D.
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Table 3. Results of recommended check point in the school facilities
23. Repartition of a general working area and a clean working area 0.74+0.58"
24. Part where master chef's bed, wall and ceiling were damaged 0.89+0.39
25. Furniture in a check place and a dish working place 0.78+0.36
26. Heat of a master chef hood and steamy discharge 1.29+0.73
27. Air-conditioning facilities and aerial harmony equipment of facilities 1.35+0.87
28. Establishment of food safekeeping room, separation of consumables food 0.82+0.27
Malgffl?zizt of 29. Exclusive restroom presence and management state 0.95+0.24
30. Washing in master chef and footwear sterilization installation of facilities 1.33+0.92
31. Drain connection of a washing chief drain 2.00+0.00
32. Insect and rat control equipment 1.65+0.63
33. Properly of watering facilities 1.44+0.87
34. Temperature maintenance of freezing and refrigeration facilities 1.68+0.41
35. Broken facilities and equipment 0.8440.26
) 36. Personal sanitary obeying and health confirmation 1.69+0.77
Personal hygiene o ) } )
37. Periodic sanitary education and evaluation 1.84+0.45
Distribution 38. Sanitary clothes wear when distribution 0.59+0.38
Environmental 39. Indication adhesion of the nous, a disinfectant and insecticide 1.66+0.45
hygiene control 40, Proper processing of cooking interior and the outside trash 0.614+0.56
HACCD 41. Remedy after self-analysis to HACCP application 1.89+0.26
42. Understanding of CCP check list and implementation of site record 1.7540.33
Safety control 43. One day sanitary safety inspection implementation 1.67+0.48

* Mean+S.D.
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Hwang 5(2008)0] ©A|F4]40] A|d 9 Hu|7} & 2k5
RS E AT & o]FoA L YUkl B gk upet
Zol, FagAlar At AlA, Au|, 7|4 Fo] F 2r30]X]
£ 2ol YA FA19 712 2okl & 4= 3t} Kook
& Rho(2009)¢] Aol o5t HEXFo= HA A, &%
F ERAY B v]go] tha Wtal, 2Eio] Fop BTk
Hols YAt ¥ AoE YeyTth

Aoz FHE AAsHE 100 THE o 88.03+9.61 42
2, o] stug4] YT A B Fo2E AEY
58 5 B EoE AAR YT A"l F2E oA
2 gGr1e 4= ok 2y obd2 FA1HR1 B X|Fdhe
Hol TAE I Qlo], T o ALIE L AAAQ] #7} o] F
ojzjoF stk Hlg 24 ZHe Kim JG(2003)9] Aol A
ShagA] ST FHoE U 8933ole 25 HAA] &
St Aot 2AMIRS AJol7} Sl AR AlrET:

4. ATP Mgdraiiol =X
HACCP A|2”9] 4144, 1S S2A1E
A HERQL ATP A EREH 0] 57 AT} Table 49+ Zth AL

€ T 2T Ak, AAYeE a5, YA, 3
9] Adut 9l 9 E3Folof A ATP FEL3HS AAISHA
ok I AR A 24 G471 EE Ao Zolrt g2 Al
2 yebdedl, 28 Al AN $¢ 2Rl A= 425-2,552
RLU, AHE 391 ¢hx|utel A 541~70,251 RLU, 2+ ol A]
L 1,596~88490 RLUS| A3}7} L}gich. o|@jat Aub= ATP
luminometer& ©]-&3 ABHAIEY 22 & 1, 22 &
SRk, 28 £ 7]FHE, 871, AU )4 300 RLU
ofstef AA 2Msh= Autz, ST FHU 54 F24
ARt 71ES 238 A o) ofye}, A tiREL SHA =
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Table 4. ATP(RLU) of food utensils during use

No. Gloves Apron Table Stegrrizli)zer St:lieli?er Reﬁgilgie;ator Reﬁsihgeelrfator Frge;;er F:le;i?r
1 1,587 659 12,408 263,813 715 96,174 1,544 33,089 44,531
2 1,633 9,265 19,769 2,640 1,071 70,995 319,007 5,505 1,535
3 455 1,223 23,049 91,665 2,533 26,798 22,009 26,594 3,291
4 876 541 1,596 1,177 5,129 33,026 139,239 71 112,184
5 2,552 31,351 88,490 39,820 15,387 381,968 6,429 196,725 48,667
6 2,160 720 66,078 3,195 6,826 236,541 53,907 8,016 3,355
7 1,470 5,699 41,272 52,790 14,221 619,725 119,692 35,294 23,710
8 425 3,820 12,717 24,348 32,814 114 677 67,419 11,523
9 642 1,685 4,852 9,526 953 54,263 19,653 27,445 20,115
10 433 814 10,345 257,852 26,321 27,488 45,440 8,868 233,375
11 1,730 1,938 7,004 17,522 2,441 44,712 55,142 18,859 30,995
12 1,010 60,808 59,634 66,472 3,520 101,131 39,684 28,565 25,833
13 1,564 70,251 42,105 20,513 4,463 112,234 28,952 55,011 9,683

&Zolo A 1,177~263,813 RLU, A= Aulo] A= 715~
32,814 RLU, WA1 &7to|o A= 114-619,725 RLU, YA
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7} $ith= Han 5(2006)9] Aol stwg4] 982 23
Ao oJstH ZroldAbH e dad it IHHESHA A5
ABFHS AAs7IE EAsHL Aok Kim 5(2002)2 Bae
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Table 5. APC, coliform group and Staphylococcus aureus of food utensils during use

Freezer grip Refrigerator grip Heating cabinet grip Sterilizer grip
Aerobic plate count 66.7£29.0" 102.1£35.9 45.4+28.2 58.8+40.4
Coliform group 5.6+4.9 9.148.7 1.2+1.1 4.5+4.4
S. aureus 8.0+5.6 12.249.6 2.1£1.6 11.6+6.4
" Mean+S.D.

A= 4o A4k BAA AHER §7] 2 71T o oA

47k 1EAS 2T A0R HuET glow Kim 5
Q002 AN E R4 ZETHT FAN B EAT
A3 vpe, EdX], 2gA EY, S, B3, golg oA
Qubil g} dhzol £ SAEo] Szt BA
Qotghe Rugt vk gk

ARFAAY B WED, $0 Lol Sl
A E4T ATP ABURET ol BB 2 A YubAlR
9] Qﬂfﬁ A= Table 60 Uebf et YEaroA=
Log RLU=0.81xlog CFU+2.1, A3A | 0.872 A o] -
=7 YElg, YA A= Log RLU=0.86xlog CFU+1.9,
ABAS 0922 71 B AL BT 25T
Log RLU=0.75xlog CFU+2.5, A}3A|4= 0.802.2 H|mE =&
BAE Ho| BEoA AR {4 ¥ A
Hp00hg 2 Ao ZAEYT Zol} DR, &
o} oAl ATP AEE3H 3t APCOFO| AHAAE Bl
T=(Chen & Godwin 2006; Leon & Albrecht 2007; Kim
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QASIA, AR, 2N, WA L HAL AN D 250
W G2 27 Autdes BE FEo|N Brl7h S48

Lo, FAENTEe 249 27, 2) WA - WL BY
30 eE, 14) Hdze AE0] FAN L& Bl 2 7=
St ge YESL fEdors wo}% 1, ey
x}—— ELD)

AFsHH 1009 Tk é°ﬂ 88.03£9.612 o] g4 YT
2 A9 B7HeH o2 B, AAZY 8 A&
do] HJaE A= FH7hESI

2. ATP 239 Y A}, 22 Al ARS ¢l 2573
Zhol| A= 425~2,552 RLU, ARE 291 ¢kx|utof A 541~70,251
RLU, 2ol A= 1,596~88,490 RLUS] ATt vbgkch &
=39 &7 AL 1,177~263,813 RLU, 2511 Auto]A]
= 715~32,814 RLU, YA &30l A& 114~619,725 RLU,
P AQkef A= 677~319,007 RLU, Y51l &3oloA =
71~196,725 RLU, P53 Axtofl A= 1,535~233,375 RLUS]
A7 vgteh

3. St g Al A A gt mAdE ST Ay, ARt
L YE3 &7o] 66.7429.0 CFU, WA £%to] 102.1435.9
CFU, B3a1 £7to] 4544282 CFU, A& 11 £7%o] 58.8+40.4
CFUE yetgth didda2 YL 550l 56+4.9 CFU, 3
A3 £7+0]9.148.7 CFU, B33l &%o] 1.2+1.1 CFU, &% 1
£34o] 45444 CFUE Yegth SAZ=Fd= P55
230 8.045.6 CFU, Igﬂﬂ ZFo] 12.249.6 CFU, B@1 &
Z+o] 2.1+41.6 CFU, 2% 11 £7o] 11.6£6.4 CFUR AukA|F
oy it} A 2 ARE RIETF 22 WA &
ojof A tha A HEE U

Table 6. Comparison of linear regression and correlation coefficient of ATP and APC

r R

Regression equation p value
Freezer grip Log RLU=0.81xlog CFU+2.1 0.87 0.75 0.00"
Refrigerator grip Log RLU=0.86xlog CFU+1.9 0.92 0.85 0.00"
Sterilizer grip Log RLU=0.75xlog CFU+2.5 0.80 0.64 0.00"

* p<0.01
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