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Abstract

This research aims to audit foodservice sanitation management practices and to assess microbiological quality of foods and their food
contact environments in kindergartens, Sanitation auditing was conducted in 10 kindergartens in Seoul, Gyeonggi, and Incheon areas to
assess the levels of safety practices. Results revealed that the surveyed kindergartens scored 41.4 out of 100 points, on average. The average
scores of each category were 6.4/11 (58.1%) for facilities sanitation, 4.2/12 (35.0%) for equipment sanitation, 2.4/10 (24.0%) for personal
hygiene, 5.1/10 (51.0%) for food ingredients management, 6.0/17 (35.3%) for production process, 5.4/10 (54.0%) for environmental sanitation,
2.0/6 (33.3%) for kitchen utensils sanitation, and 2.2/6 (96.7%) for safety management. Microbiological quality of raw, prepared foods,
personal sanitation (hands), environmental sanitation, and drinking water were assessed. Total plate counts (TPC) of the following menus
exceeded the critical limit: seasoned leek (5 log CFU/g), cucumber (5.0 log CFU/g), panbroiled fish paste (TNTC at 10%, tangpyeongchae (5.3
log CFU/g), egg rolls (6.1 log CFU/g), panbroiled sausage (TNTC at 10%), and soft tofu pot stew (INTC at 10"). Coliform which exceeded
the standard limit were detected from seasoned leek (2 log CFU/g), cucumber (2.5 log CFU/g), panbroiled fish paste (2.0 log CFU/g), egg
roll (3.8 log CFU/g), tangpyeongchae (4.0 log CFU/g), panbroiled sausage (2.3 log CFU/g), and soft tofu pot stew (3.7 log CFU/g). For
seasoned foods (muchim), S, aureus ranged 2.2~29 log CFU/g. In food workers' hands, microbial profiles ranged 3.8~7.9 log CFU/hand for
TPC, ND~4.5 log CFU/hand for coliforms, ND~4.7 log CFU/hand for S, aureus, and ND~5.3 log CFU/hand for Enterobacteriaceae. Microbiological
profiles of food contact surface of knives, cutting boards, dish-clothes, and trays showed possibilities of cross-contamination, General bacteria were
21~45 logCFU/ml in 4 purified water samples and E coli were found in the kitchen of one kindergarten, These results suggested that
environmental sanitation management practices need more strict improvement: effective sanitation education methods and practices were strongly

required, and more strict sanitation management for cooking utensils and equipment were required.
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Table 1, General characteristics of kindergartens

Kinder_ . Year of ) Number of Number of Number of
Location . Meals/day Operation type o i
garten Found-ation dietitian cook cook assistant
A Large city 1998 108 self-operated 0 0 2
B Large city 1964 87 self-operated 0 0 1
C Large city 1977 443 self-operated 0 1 2
D Large city 1980 150 self-operated 0 1 3
E Large city 1989 31 self-operated 0 0 1
F Medium city 1996 94 contract(delivery) 0 0 1
G Medium city 1990 40 contract(delivery) 0 0 0
H Small city 2001 106 self-operated 0 0 1
I Small City 1995 166 self-operated 1 1 3
J Large city 2001 250 self-operated 0 0 1
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Table 2, Percent of performance in facilities, equipment, personal hygiene, ingredients, production process, kitchen utensils, environmental

sanitation, and safety management domain, N=9
Possible Percent of
ltems Mean+SD
score performance(%)

Facility management domain 581

Segregation of preparation area and production area 2 0.67+0.71 335
Washing and cleaning the floor 2 1.11+0.78 55.5
Having smooth surface of floor, walls and ceilings 2 1.67%0.50 83.5
Intensity condition of working area 2 1.67+0.50 83.5
Cleaning exhaust hood and filters 2 1.00£+1.00 50.0
Having separate, secure storage facilities 1 0.33£0.50 33.0
Equipment management domain 35.0

Locating hand washing facilities in proper place 1 0.11£0.33 110
CZ;:rrxfn;liec;zled equipment and utensils in a way which ensures quick drying and which prevents 1 01140.33 110
Management to avoid pest access and harbourage 2 0.8940.78 445
Using sinks separately by its usage(preventing cross-contamination) 2 0.4420.53 220
Maintaining proper refrigerator, freezer temperature 2 0.77+0.67 385
Leaving broken facilities and equipment 2 1.3310.71 66.5
Hygiene management of toilet 2 0.5510.73 275
Personal hygiene domain 24.0

Fingernails are short, unpolished, and clean 2 0.67+0.71 335
Clean clothes ; hair restraints ; clean aprons 2 0.89+0.93 445
Proper wound, infection control 2 0.67+0.50 335
Washing hands thoroughly using proper hand-washing procedures 2 0.22+0.67 11.0

Performing sanitary education and valuation for foodservice workers, 2 0 0
Ingredients management domain 51.0

Disposing food materials after the expiration date 2 1.44+0.73 72.0
Holding foods properly before using them 2 1.110.60 55.5
Storing separately food and non-food materials in refrigerator 2 0.89+0.78 44.5
Using separately new and old seasoning materials 2 0.67£0.71 33.5
Storing food only in designated area, never in utility room or under other sources of contamination L00£071 500

and place food in proper order(FIFO)

Production process domain 353

Using standard recipes 2 0.67£0.71 335
Using knives, a cutting boards, glove by usage 2 0.4410.51 220
Cleaning and sterilizing raw vegetable and fruit properly 2 1.110.60 55.5
Storing foods at least 60cm off the floor 2 0.89+0.93 445
Managing temperature after cooking 2 0.78+0.44 39.0
Keeping temperature(above74C)for hot food during cooking 2 0.67+0.71 335
Handling cooked foods and uncooked food material separately 2 0.67£0.71 33.5
Preserving sample meal 1 0.22+0 .44 220
In serving, wear glove and use equipment 2 0.56+0.73 28.0
Kitchen utensils management domain 33.3

Cleaning and sanitizing food preparion area, .
equipmin[s and utenszs afterpeafh use : LHE078 7
Cleaning and sterilizing parted cooking equipment thoroughly 2 0.33+0.71 165
Using dish towel and glove seperately by its usage 2 0.56+0.73 28.0
Environmental sanitation management domain 54.0

Regular cleaning schedule 2 1.2240.67 610
Managing cleaned kitchen area 2 0.89+0.78 445
Toxic compounds properly labeled, stored, used 2 1.3310.50 06.5
Cleaning kitchen garbage cans 2 0.78+0.44 39.0
Regularly control the pest 2 1.2240.83 610
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Safety management domain 36.7
Operation of a periodical safety inspection 2 0.78+0.83 39.0
Instructing and noticing a safe operation method for preventing accidents, and appointment
’ 2 0.33+0,50 165
administrator 33105 0.
Checking the floor is not slippery for preventing accident 2 1.11£0.60 55.5
Total 4.4
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KM(2003)&] 70%, Lee MS £(2006)&] 36%, Bae HJ £(2009)2]
80%,9F B2 ztolE HYh e AF s B
371 {siMe w2 HAC #HE B AAE Ut
A FAFAES Wder A&Hen JPuSS A
FozH z|FAM JARle]l Y H F8Ael tiEl
8218k 912o] Holo dhlyu ES9} Chang HJ 1995).

g 9 AYedad 99

3
Az Bl FE7I] At AFL REIL

A= FA o] & L A, A AAE b BAF=A
o] 3 FEoNE WA ol 3 Qa2 LR

> H‘l Ioi'
o
L

2ol F 3 ek W - dEEe Al WAL 2

% Bas=A], AAEE AeHeEs & 6H
T 50 FHEE Ho dnkAo
ARt o] FA F IPE FAE
AT B A B 4 2] dele
53] AAIZE BAE] T ARRSH=E 2
Aze] Aol AAdHE FAMTL, 48 Hol wake
Hol A71A] F=F o sh=tl, 27l FAEES AlQlstale
A3 BEA] okt dvtd oz AaA) Aol o
st zEdEY] HWEH AAFH} de] HEg A3eld=,
A5 Az Ao F2o AR YA F A Fre}
AdEeg AARE JAFezr FEFo] HedthKwak
TK 5 2006).

)«h:]-x_}}ﬂ za]_}cgl’ E_Z)\] H/\lgl o F Oleoixi ol
= AYgTHE #e Oéﬂ-% g 353%E, o] F ATy
Al *‘*«1 HE mEElEAl AR AEe 7tE ZE Al
TALE 74T ol F5 oF, d2elu AAEH zgd AF
HAe A =7 v‘:} ARE FEo] 33502 FIHES B
oAl 7, ol AR, AERTIE =8 A9 $2 F

A
B OARgsleRAol BEA H) o2} 22,00, Wl A AL7]
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ol

ol ARALS ALSSIE=EAlE 28.0%, %27 & 2o}
odAE Y3 AT ZA= 39.000, AEFFH ZFAES
= e 2 RE 60cm o) Bojma] FHFd=AE 44.5%, A
2ol Fdo] MFH, A5L 55.5%Y FHES YERNATH
243 B2l JYolA A=A Al AEe obdS 11y
SheAl ofFs Aeto] dgAtel o8 AAEA ki HIAE
7hell &3l o]Foo] FAIEHATE ZelRtY dAlME ZE
A AEY zed 28 FEIIEAY, AXEY zEE &
29l HAF Al =7 A FESA AREslEA] &
A WAL AS WAEE 2 #Ert AdE A g
A7 A, A% A B2 g5 Hojdle 358 1
o S8 MF, &% W o] PIR|A] ol stdze]ekA]
o AEY A A obdAo]l JAEHS Bae HY T
(2009)& =] A] vlEo)A]l 60 cm ©]iFe] EoldA] HFE=
Ao thate] 78.5%2] 3 EE, Shin DH 5(2007)2 35.7%2]
go FYcE Bua SEd, B AFdAz Ayt o}
o] o] old sty AEFHFo] BFTS & 5 AL,
zZE & 2o 2 Q9URE Y3k =AUt AAHeA] AR

oM el F 227 ool wdle] B B9 Wold] &
wHel 2 QRS AT A wgtont, MR %

=#E HA3] ok gchSnyder OP 1980). A& 719 =g
Al TR 74T oldE EsheAlel el Bae H T
(2009)9] 43.5%%F Lee MS F(2000 23%9] Y& F5&S
HoEd 2 nRIAR o7l A BF 2EAE 7]
SHA ekskolth, BEA TR FEellXE Lee MS 5(2000)
9] 36%, Bae HJ 5(2009)2] 45% SRt} FH A zsld
Fokrtel 2R e 270e] fRIdelAE BEAS Bt
Fal AL, wiA] Alelle w28 7|FE AREe 1A
S ARgEREA o] X E wjA] Al P 8-S A
@e 497t wstenw wjd w SukE wjagRle] s
B HEXY F84, AF ZE A FUREE 74ColoR
w38 7tgstelol ASE do] Abddrte o] dQ
e & 5 UsiH

@ 717, 8448 2 A #e 99

7|17 AAHE F9Y FREL 33.3%=, 4, Evf &
Ede 9 2ad FE4Le 165%, FF, aFgte] delund
2 28.0%, Aad, ZAGd 2 FAve HE 9 HPlEe
55.5%9] FHES e 719 71719 R oA
el RAHEe AFoR Qe wAke o] LM ole
2550 Fadele]l & £ glorg FrTe #ele v
£ Z83lH(Rew K 2005, Kwak TK 5 2006). Zg7|7 9
A JAea Ak o FAY T ol w2 A
o, 2l dxs U= fAEA @ FAsHA &g
HA ol AARe 29E FEY JMeAel Bt Z, =
v AL UfHoMT & wnl A5 28 B O 9
FALAME 2, Zvp A% 3] 3fal A ¢ol Bae HJ

ofr

[}
A

X2l ZAlo| glMTe| MEjZAL ¥ oMY ERLyL 521

i

5(2009)9] 85%°] HEte] ZE|=To AAFE7 HWol B
e Bt
AN G s4.0%] $ARE FFES YE
™, o] J9e] & T H2AYL FAHow St AH
=9} QallE el BEl= 61.0%, el A Ha
AE e 44.5%, AA - 25A, AFAe gy 2 2
Z3lo] RPRFAL 665%, ZA Yol xyr|#es}
39.0009] F3&S B
7390 HE] ddolME HaAGe] FAHoR F9, A
AHEEAE HES B3 A=, 9ol F2 FA94
FE At AgHoz HA 4okt o] 49 F P 73
o] v Fgme gy AENedl Lee MS 5(20060
93%, Bae HJ 5(2009)= 84%Z H|1ZH =& $3&S HAF
A A= tx2How, 2y7] #7t EAE] He X o
e gl 2ErlE xEste Fadd o] Hata 9IS
o 7] BAE gl Xo] Wol Hukxozm nH|$AYZ<l
ze)% 8745 HoFoth S A2l 9 el
A71Hom dggAele #Aeld F= FAYE AR,
ghto] ANt Aty S TS 90% o]t
A & F Uik
e gde] Ay FHES 36.7%01 90 H, 7F23F
A, aebd, A7k, BdeAL, 487 AxE AT
Aol oJste] Ar|Hom AAAE AAB=AIE 39.0%, £
271A - 71F] oA LAl oS 9J3te] oA EWH S WS
I AAE st AAAE T YA FEL 16.5%2] F
FES YT Lee MS(2006) 59 ATFolMe B{AA
of g uiet mlny #ele FYET} ssnE = UERG
w2 oM ssswE RAMEYE, AFAAAE
44%, Z2|71A19) etAREH AN 2 WEE %R B AT
Aol rFIIAR e H4E Kol bR e HE
TTFES Hrp Zoof ahn, ze7|T ARgel digk hdws

i HZ35l0 =
o] Ho| &3S & 4 U

29

L=

i ool
>
4

32 ML

10748 frAldald A = vw & x22dd 5249
el eaiAs At AAE 24 el dig nAdE
42 Ak, o, o, SRR, Al

o SR ATHE v 4R BA
AI= Table 33 2o ZulE HE F JE 2FE(ready to
eat food)& U¥HAITS] A 10° CFU/goldt, tigtE 10°
CFU/golat= AAgE WAEZ 7] (Solberg M 5 1990)&
Au= s
oJEEo o olubF4Tl TNTC(10), HWATTF 2.0 log
CFU/g, AWAITS 3.3 log CFU/gC 2 AZEEHJL, &FHA
A= dubAE TNTC(10Y), taF247} 3.7 log CFU/g=
Uskor, Saopld, EARee] 4% v4E Azl 7|
A oldtqltt. ofEHSH SAAFESAAN S avreuse AE

LRI i
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Table 3, Assessment of microbiological quality of cooked foods in the kindergartens

Unit: log(CFU/g)

Kinder 1) ) : 2)
garten menu APC Coliform E.coi S aureus EB
A Grilled vegetable 25 ND4) ND ND ND
Panbroiled anchovy 3.6 ND ND ND ND

B Seasoned pickled cucumber 35 1.6 ND 22 12
Seasoned cooked shellfish product and vegetable 44 26 ND 29 3.2

Fish cutlet 13 ND ND ND ND

C Macaroni corn salad 40 21 ND ND 23
Seasoned radish 42 ND ND ND ND

D Fried squid ball 13 ND ND ND ND
Seasoned leek and cucumber 5.0 25 ND 25 38

. A mixed dish of vegetable and sliced meat(Japchae) 23 ND ND ND ND
Panbroiled fish paste TNTC 2.0 ND ND 33

. Mixed vegetables and mung bean starch gel(Tangpyeongchae) 5.3 40 ND 2.0 3.8
Egg roll 6.1 38 ND 26 3.1

G Panbroiled sausage TNTC 23 ND ND 17
Seasoned cooked bean sprouts 39 32 ND ND 29

H Panbroiled pork with tomato ketchup 46 ND ND ND 3.6
Bean flour cabbage soup 45 ND ND ND 15

Grilled hairtail 49 3.1 ND 13 39

I Seasoned acorn-starch jelly 3.0 ND ND ND ND
Soft tofu pot stew TNTC 3.7 ND ND 35

J Braised black bean ND ND ND ND ND

YAPC : Aerobic plate count, YEB-Enterobacteriaceae
PTNTC (Too numerous to count)-10°

FRA, Adels gdETs7t 4 4.0 log CFU/g, 3.8
log CFU/gol%lal, AWAT47F 3.1 log CFU/g. 3.8 log
CFU/go| At} —“f’—%?—r" BF Qoo R, EolobA T
7, FFQolFRldA SAE T to] 2.2-29 log CFU/gE
e AT
Qo173 o5& e, GHA, Alghdo], 2ARAHES,
FEA A dubAgto] 7|EA] oo s FHEEHUEH],
HFE2 AT TTE 7|EXE WolX fAFe= ks

A Zg A3 Ugnh olEEe2 7Y xEse 1L°1°ﬂ
T Bstar Ak dides, iAol HEEHSA
TFEANE ARk, ool vof Ztdex 3 f\]{b&
27 AR =72 FReS & F ATk

Bryan FL(1978)& 7FEEAIZ} Ae5d4e] Fa3k @o]
1, FAHEe 2edbe F20Y S 22k d4E A
=etkal s, 7HE Z2Eske 224 s7TC/HAE 257t
SEPrtok &ka, B T == AT o]Fo|xof o
o} 7ol s © oMok, FEAESY] Ae, vA
B AZol 71FA ol 71E 01*0‘3 Dl%go] g
H ol5ES, MAAFSE T
g Al FEe 7
o] dgsjrt ol z
258 AT F e 717l<%*7§4 E?ﬂ)«l HIXV} grH o]

HKwak TK 5 20006).

o

o

sl 2| Z % 2|98+ 3] 2] A)287W A|535(2012)

: Final diluted concentration "ND (Not detected)

FHA, Addoe], AR RS W
H o=, dAT XHHH]TEM AzHo] AYH
7b vl RS BTt oM fEHAlAN xEE
g0l AAHoZ v AHRE Kol gAY ¢
Adelel #eglr|Ee] Ho3s & F AT 53], o] Wy
£ A8 ATs fAdoE SR A% Ars
7P e Aoz AL shin SWB(1990)9l] 23k
ke H2]e %%iﬂﬁlfﬂw 287} 257t HAE F

2 & 7, HE F4 Hollx] oA Arkd AFL
T el FEASE dojvt FFHe o]EddA
%.% _'Tul-;\]al x]-;q]x%o] _AUJ/\‘]O] Q_E}J_ o]. 1:}
AR vy T FAFOIA & A dde] Ee A
I HAE ‘”bﬂl o] A& AT A9 =g
FTAM oA FA Il WA, o)e Thdxe
T2 FHoIY Hlﬂ zeE3A WwE o2 FAE AT
&oll Sl o] AFoR HolHy ARE HoFE o=,
Loy} g At Aol F8%Ss ¢ F Urhee JH
2005),

g 8 g vtdee aTe e g
A §7) wEe] Fdgo] ke AAANE F49
w2 ste) 2744 0 @4g dhsle shu, ZelgAe] we A
Ademolr] AAE BASHH Algto] FA3 2 Ho] f%
2 7 Qloeng AldEAd SRS ffs) WA,
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HkRsledol  BcH(McSwane DZ
ARARE HA 3 F
FHAS AANE 2ETHoR
AAA =Heg, o)Hst 49
HelollM Ak AFe 284
e HagA7)aL, AT AR, wAt o] dgE ook
Sk (Kwak TK & 2006). HE3F 7tdze]dde 7tdze &
FAHg B glo] widE F v xETAHLZ 2Fo] 72
H71 A e Aol dPde=ldE Systng o] Azt
HA2 fAEok gt} o] FAME 71D Al HYA Al
o] AZ| AHEEE Z2]LEE 74T o|olM 15% 9]
FANATE 25-AIF 40| Wi Fo3ka 28 & F
A7HA BagA oA wAE S JAsHE Aol a3}
THFDA 2006).
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el A olr] Sla x2s7] A @Al A
@7 A, B3 F4Be Ahe) naE AE A
ek, DAzl e P4 B4 AT Table 49 2T,

Table 4. Assessment of microbiological quality of raw vegetables

n

the kindergartens Unit : log(CFU/g)
Menu ApC” Coliforms E. coli S. aureus s’
Crown daisy 45 13 ND? 24 31
Anchovy 57 ND ND 12 26
Leek 5.3 33 ND 26 48
Apple 20 ND ND 18 33
Bean sprouts 4 3.2 ND ND 3.6

YAPC : Aerobic plate count YEB : Enterobacteriaceae
IND ( Not detected)

Solberg M 5(1990)2 Z&|3}A] &e(raw) 2ZA 52| w|AY
24 71FEAZ dubAl 10° cru/gelst, didare] ¢ 103
CFU/golaltar 8lgdar, od=+9] Gilbert RJ 5(2000)8] 7|50

ME AuAgte] wHEENkel FFES (100 CFU/g, 3184EHE
FEL 100~10" CFU/g, WE2YHA K3 £FS 10° CFU/g

oPFolgtal sgth ol VEow =2 dWtMlTFE HQl
A F= EH(5.7 log CFU/g)9} H3(5.3 log CFU/g)o]al, o]
F B3 WEAETESF 3.3 log CFU/g. AUATS 4.8 log
CFU/gE HAFYt =3 S aureus’} 1.0 log CFU/gol A2
Uebd &7, HA], B3 AN 22 S aureuss UERJ]
AEAFe] 2go] FHETE FFol o, &t EAE

HelzeE & 0 zolmz zewdi: o #e B
A exsket.

QAR F FFE QubE, R, Aol 1%
Pyom AEHU=H ol ¥ ¥ wbdze &4 A
F3ke A% AAWARA ool AeuA B 5 glov, 4
Se 0w ole|SdA Fe waleld, $AAR 4L

T
r

MAAAY, make.d 3 W 5 2E GAdA
4t AHE7E mie F838HKwak TK 5 2000),

Park JH 5(2003)9] <dFolMe dwidozn dxe] 314
oRF T2 SRy HREY YARZ00T)dME F
2 ARbell w4 S A e Zleg B4 E
a3y A A 220 A kAl B g4 e, 2
FARA] Q1AL E=A] ke Held], o) AFES T dov]
= A2 & 2]F(potentially hazardous food)ell A4, I}
o] X E|R] oo} A& WA Azyl W Fow AR
= 2004).
24 Zolr] ofo|EolA ATt =
FAHYeA B Ae ta AP FEolzt
. FDAQ010)° eJ3bd spdoj g Aoz #
o9 2 HHOZHE gt Aol HF HHH

[e)

KX

o o] F & Qowz AFE FubsksAol
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©

2l o on ofr AL
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Aok = AR, YAie zefskA ¥ He B¢
nz AHer HFHA Feutd Ak AE
o] 7AZAH xEHEE RE ARY, WArLFE HAT
AF3L B7] Aol FAsAl FHlskal A= ojof gt

ARt Bu AR AA e AaFoE Be TR
o] mAgEo] 9l 4 9lal, 10°~10°CFU/ge] URbAIEE 717
W Salmonella,  Escherichia  coli 0157 H7, Listeria
monocytogenes 5 tg%*é ﬂ%‘%‘_ﬂ!‘o] 71:14%5]315}—7— ":ih;]'
(Magnuson JA % 1990, Marchetti R 5 1990). A7 Zg]
FAe e 9 ze), Qs Rl A=) 94
At z2) @R eAew Hold 4 dors A A
ARE Tt AH - 25 Y zedgdx FAg o4
2& afof & Zlojt},

3 2FAY 29 N B4

2 A9 FY xe A AAAY A WS

H, ZelEAtde] &5 ddes AAsh 7Hel el

s
o

g AubAlst, e, R, SAERgTE, AR
o] n|AE A= Table 50 YERSIT
zeFAY o A FAd B dukAle] vigE

s
A1} 3.8~7.9 log CFU/hand 2X 8 B3, Fdry &
A3} ND~4.5 log CFU/hand ®EZ Yehflen, thate H
TR BAFHJNT 2.6 log CFU/hand EEE HT} &
SRzl vAAE 2447 ND~4.7 log(CFU/hand), 7
WA ND~5.3 log CFU/hand 222 UeRf 3L 9t}

Kwak TK 5(2004)2] o= dubAlatsrl 3.0 log
CFU/mLo|3}2 Ta|Echd <oA AAE, o] et
WA ¢S 4 Jdukal shdedl, 2AME FAY BT ZeEEA)
o] &ojla] dukao] 3.0 log CFU/mL7} WA A= o] 7

1 1
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Table 5, Microbiological evaluation of food handlers'hands in the kindergartens

Unit : log(CFU/hand)

Inspection

2)

Kindergarten ArC’ Coliform E. coli S aureus EB
category
A 41 19 ND” 37 53
B 6.2 30 ND 39 3.6
C 0.1/7.6 ND/2.3 ND ND ND/2.9
D 5.2/5.6 ND ND 4,0/ND ND
E 7.9 ND ND 47 ND
Hand

F 6.7 ND ND 3.7 ND
G 3.8/55 ND ND ND ND
H 7.1 45 26 3.4 45
I 7.7/8.6 4.0/4.0 ND 4.5/45 5.1/4.8
J 6.6 ND ND 51 40

YAPC : Aerobic plate count YEB : Enterobacteriaceae

IND ( Not detected)

Aol AAXA Fee & & U FH9e) A3 A3 B ofolEol AR TS WA A

Restaine L¥} Charles EW(1990)ol] wt2WH 2ZFHIFA= ¢
87, AFE, A AS-E BAA Samonella spp., fecal
Streptococci, Clostridium perfringens, enteropathogenic E. coli,
Shigella spp. ° |A SFHH FHFshes AEFe FHol wet
gkt mdEe] Sl EAEA Hrt wpolg Ay A=
e A HEe ofef AFd edHER A= o
= fElde zEEAY SHkE AlFHgde] FEH g
(Hong WS 2004).

ojg} Zro] AwHl I FelE Ata
o s E42%E & A
7RIS ol ek w3 d3o] A3 dasirt

H 717 2L §719 BB £

FAL FA2el 2 F4 AN AR EHE 29 =
nf, ol ik kA, Wiy, iR, Al
%S, aureus®] MAYE A Zd= Table 63 2t}

B dAFode dukAlEe]  H$ S0 CFU/em’
(satisfactory), 50-10" CFU/cm’ (fairy satisfactory), 10" CFU/cm’
o] (unsatisfactory) 2, AT TS 1 CFU/cm’™Z
7N1Eo 2 Fuot EFS stk (Norte GL 5 1990).

Ztol thgk ffsiiEd A V1A e Hlasigls W oo, 1,
JRA el e Zoll A 4.0 log CFU/cm’ode] U¥kAlsto] 7
SHH. E3 HA Aol tigwtaie] HAElaL, B, F,
A he] Zelxs ST T 71EA ol AZHA
o, A, B, HfA el iAol AEHUH

wntke] B B, 1, JFAHAN =2 Ak, SAEE

it

= =
Tro]l HAEHNL, BRAYoMe v 7
A==}l Solberg M T(1990)9l] oJatH 2EFHE87]9
AA HSrEe AubAlT 10 CFU/12.4 cm’Ba AA8HY
g, JFALIME B2 UAFF(INTOE BT, 1,
FA LM dgeate] AFEHAT. TS B, JHAILellA
FAL AT, F, A oM e FUAte] AEE A

Ao
0
o

| oL o o

- r

o rr

St A ZE 2785 A A 287 A|5E(2012)

e
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o gk mAE EAAFE Table 73 2Tt o] A3}
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gle ofrAdes AFd el FAY EF 4 log

CFU/dish-cloth 022 #& dvtHdFE HAFIY =
B, H, JFAdollXE tgwwo] HAEHJL BHAIHoIAE 1
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AFTFOR FQ37] witdl o] @9 LHEE FA4 9
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2 AEE FAYE of} dAvbdog fiRtE fR YA
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Table 6, Assessment of surface microbiological quality of kitchen utensils in the kindergartens, Unit : log(CFU/cm)
Category Kindergarten APC” Coliform E. coli S aureus EB2)
A 27 ND ND ND 1.4
B 33 ND ND 13 20
C 28 ND ND ND ND
D ND ND ND ND ND
Knife E ND ND ND ND ND
F 25 ND ND 23 ND
H 48 23 ND ND 33
I TNTG) ND ND 21 ND
J TNTC 0.2 ND ND ND
A 15 ND ND ND 1.0
B TNTC 1.8 ND 24 20
C 24 ND ND ND ND
D 15 ND ND ND ND
Cutting board E 18 ND ND ND ND
F - - - - -
H 26 ND ND ND 30
I TNTC ND ND 28 ND
J TNTC ND ND 1.2 ND
A ND ND ND ND ND
B 25 ND ND 23 ND
C 27 ND ND ND ND
D ND ND ND ND ND
E ND ND ND ND ND
Tray
F 33 ND ND ND 13
G(cup) 24 18 ND ND 24
H 34 ND ND ND ND
I 27 29 ND ND 23
J TNTC 1.2 ND 18 ND
YAPC : Aerobic plate count “EB-Enterobacteriaceae
9TNTC (Too numerous to count) : 10° :Final diluted concentration
* ND (Not detected) * - (No sampling)
Table 7. Assessment of microbiological quality of dish—cloth in the kindergartens Unit : log(CFU/dish—cloth)
Inspection category Kindergarten aprc’ Coliform E. coli S aureus eg?
A 50 ND” ND ND ND
B 6.1 39 ND 3.7 5.4
C 53 ND ND ND ND
D 43 ND ND ND ND
Dish E 69 ND ND ND ND
cloth F 5.6 ND ND ND ND
G ND ND ND ND ND
H 4.0 36 ND ND 4.1
I 49 ND ND ND 45
J 5.0 39 ND ND 44
YAPC : Aerobic plate count PEB-Enterobacteriaceae
% ND ( Not detected)
= SeA ARgSfok ghtkar egitt. w=re] AW EAAIE TEEAL o] Hal glvkal F3Ith(Olsen 5] & 2000). ©]
ofsti JHRIABER, PlE sl A€ 77Ut A A AE A2 AAsle 2ol AREE 71TE f8A e
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2 #gstr] fsixe ke AlE,
FHo| mj¢ 83

q59 nAE BAAT VEAE 2HEE TEe| AE
A=l Kwak TK 5(2004)] AollM= Stagd 103 5
Mo dFUlA 7IEXNE 2Fste TEC] AEHUAL,
Bae HJ9} Chun HJ(2003)9] AToM= w2 Al AL§ Z<] )
FE AR A7 Alggrt =4 AEEHNUY Kloos WES}
Bannerman TL(1999)9] <J3ld Y= #2 ARE7IZE B<F o
et mAES 9¢do] o]FoA F oz JPFE B F
WU g2 e wol Ag ¥ & vk st we
A ZEBAAES 438 P TIEE S AREAY &
2 &53a AN YFE ARgslol & Aol

aEst BddE @g o

gt

He B9 ok AEE Felsly] ¢ste] dud AFHd
200 mLA WiAEE Exe AR B2 AFEte] dukAl, of
AT, A, NI, AT e rgE 2
S AN FA YA ofolEo] miAlE S84 uigh

A
s A ¥ v Table 83 2t

Table 8, Assessment of microbiological quality of drinking water

in the kindergartens Unit : log(CFU/ml)

L ) Aerobic plate count
Type of drinking water Kindergarten

Enterobacteriaceae
A )
B ND? ND
C - R
D ND ND
" E 3.4 25
water purifier
F 45 ND
G ND ND
H ND ND
1 21 ND
] 23 0.6
A TNTC? ND
B
C TNTC ND
D
E
barley tea .
G
H
1
J

V. (No sampling) “ND ( Not detected),
PTNTC( Too numerous to count):104: Final diluted concentration
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Table 9. Assessment of microbiological quality of air in the
kindergartens log(CFU/petri-film(20cm)/15min)
Category  Kindergarten Aerobic plate count  Enterobacteriaceae
A 09 ND
B 12 ND
C 14 ND
D 11 ND
Air-borne E 13 1.8/16
microflora F 13 ND
G 14 ND
H 12 ND
I 13 ND
] 1.6 ND
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