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ABSTRACT - Two aims of the present study were the evaluation of hygienic, microbial safety on food services of
elementary schools in Western Gyeongnam province, and then, the construction of database for the SSOP (Sanitation
Standard Operation Procedures) practice. A total of 98 samples were collected from drinking water, waterworks,
kitchen utensils, kitchen equipments, employees and cooked foods. Total bacteria was counted and pathogenic
bacteria such E. coli, salmonella, yersinia, vibrio parahaemolyticus and staphylococcus were identified based on the
biochemical analysis. Following are the results: the number of bacteria showed from 1.0x 10> CFU/ mL to 1.0x 10°
CFU/mL in most samples, which the level exceeds normal range. Over 1.0x 10° CFU/ml bacteria were observed
from the kimchi in 4 places (B, C, D, E), because cooked food such as kimchi had not been heated. As a rule, the
bacterium level in place B was higher than that in any of the other places. E-coli were isolated from kitchen knives
(C, E) and Kimchi (E); staphylococci were isolated from drinking water (A), hands (D), refrigerator (E) and apron
(E). But, salmonella, vibrio and yersinia were not detected in anywhere. In conclusion, the presence of bacteria and
pathogenic agents in school food service was closely related to hygienic practice. For that reason, it is necessary to
have more systematic and efficient management in order to enhance the food safety.

Key words: School food service, SSOP (Sanitation Standard Operation Procedures)
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Table 1. The kinds and number of samples collected from five
food service of elementary schools.

Sources Type of Samples Number of samples

W

Waterworks
Drinking Water

Kitchen knife
Cutting board
Dining nipper
Washbowl

Wicker basket
Dining tray

Spoon & chopsticks
Cup

Hands
Rubber gloves
Apron

Wheat noodles
Kimchi

Pizza

Seasoned rice cake
Panfried food

Small red-bean porridge
Hot dog

Chopped roast chicken
Seasoned bean sprouts
Dishcloth

Arrange table
Disinfector
Refrigerator

Water

Kitchen utensils

Cookers

Cooked food

Surroundings

W W hh | — = e N e = =y = h s ] b b b L a | Wi

o
co

Total

Blue, Difco co.)Hll#A] 2] 9585 ARR3FR O, salmonella=
Selenite F broth(Difco co.), MacConkey(Difco co.)®] 8%,
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ARl w1 ojFsle] SR HESATH R=T 2
Hj) 7)1 5o AlEe AFH E swabdte] W zpzte] S
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Table 2. Total number of bacteria detected in drinking waters
and waterworks

Standard plate counter (CFU/ mL)

Sources
B C D E
Samples
Drinking 5.75x10' 2.32x10° 1.50x10* 1.08x10% 2.06x10>
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Waterworks  1.00x10° 6.52x10% 5.94x10° 1.07x10% 1.13x10°
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Table 3. Detection of pathogenic bacteria for water

E. coli salmonella staphylococcus
Samples Sources - -
G TSI MR/VP Citrate LIM G TSI MR/VP Citrate Urease LIM G H,0, DNase Coagulase
A * - K/AG —-/+ + 2+ HH+ + + -
B * - A/AG -+ + 4+ —/+H+ *
a C * - KK  +- 4+ +H++ + - -
D * * *
E * * %
A * * *
B * * *
b C * * *®
D * * *
E * * *

*: No evidence of contamination, a; Drinking Water, b; Waterworks, G; Gram staining.

Table 4. Total number of bacteria detected in kitchen utensils

Standard plate counter (CFU/mL)

Sources
B C D E
Samples

Kitchen knife 4.12x10* 9.20x10° 4.04x10° 1.08x10° 1.04x10°
Cutting board  1.96x10* 7.60x10° 2.53x10° 1.83x10° 2.85x10°
Dining nipper 5.33x10* 6.54x10° 2.87x10° 1.44x10° 1.69x10°
Washbowl — 6.21x10* 3.06x10* 1.97x10* 8.50x10° 2.70x10°
Wicker basket 4.90x10* 9.71x10°  +  1.84x10° 6.01x10°

Dining tray ~ 2.78x10* 1.47x10° 1.04x10° 1.59x10° 1.27x10°
Spoon & 32410° 1.0010° 1.0510° 2.8210° 1.9410°
chopsticks

Cup 3.0210* 13010° 3.8010° 1.0610° 5.59 10

+; Not sampling
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Table 5. Detection of pathogenic bacteria in kitchen utensils

E. coli Salmonella Staphylococcus
Samples Sources - -
TSI MR/VP Citrate LIM G TSI MR/VP Citrate Urease LIM G H,0, DNase Coagulase
A - A/AG M+ + —/-- - K/AG -~/ - 2+ A+ *
B - AIAG -+ =+ —/—/+ * *
a C - A/AG  +/~ - —/~I+ * *
D - A/AG +/- + —/—/+ * *
E - A/AG +/- - ~/+ * *
A * - K/AG +/-~ 4+ A4+ *
B + A/A M + —/—/+ * *
b C - A/AG +- - —/—+ * *
D + A/AG +/- + —/++ * *
E * * *
A - A/JAG —H+ - —/—-1+ * *
B - KIAG -~ - —/—/+ * -+ +
[o} C * * *
D * * %
E - A/AG +- + —/—+ * - - -
A * * *
B + A/AG +- + —/—/+ * *
d C _ AMA —+ + -+ - KK -+ - 2+ A *
H,S
D * * + - -
E * * ®
A - A/AG -+ + —/+/+ * *
B - A/IAG -H + —/—+ + KK  H- - 4+ A+ *
e C t
D * * "
E * * *
A * * "
B - A/JAG M+ - =+ * *
f C * * %
D * * «
E * * "
A * * "
B * * *
g C * * *
D * * "
E * * *
A - KK -+ - —~f=/= * *
B - KA -+ + A * *
h C * * *
D * * "
E * * + + —

* No evidence of contamination. 'Not sampling. a; Kitchen knife, b; Cutting board, ¢; Dining nipper, d; Washbowl, e; Wicker basket, f; Din-
ing tray, g; Spoon & chopsticks, h; Cup, G; Gram staining.

W72l digt dutae] A4¥A51E Table 63 2t} & 1.0x10° CFUmMLZ A Yepgth 42%57), W3] 2%
Fo] A9 A, E F420A 994 1.0x10° CFU/mL DEAlA dukl#57 1.0x10° CFU/mMLE A2st A, B
=2 vy eI dEsE ot B F2l4e] ualuofA C, B9 3240 1.0x10° CFU/mLePez 9950 2
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Table 6. Total number of bacteria detected in kitchen
equipment

Standard plate counter (CFU/mL)

Sources
B C D E
Samples

Dishcloth ~ 2.05x10% 4.08x10* 1.09x10* 1.00x10° 5.07x10?
Arrange table 7.22x10° 3.93x10° 6.91x10* 4.51x10? 2.19x10°
Disinfector ~ 3.19x10* 7.10x10> 4.35x10° 3.30x10° 6.59x10°
Refrigerator  3.10x10° 5.19x10° 2.62x10° 1.60x10° 1.35x10°

ot FAale] =T & i 7, FH7)F g o
Hle] 7R A R e 28 FARE] dAdEy <
2o et B Aolg vehlls FoE Bt

717dH] g 8710 tigt nlE S Hrksked o]
A Harrigan® McCance®e E% 200em™3  1.0x10°
CFUML vl 2 B9 Solberg er al®™ o) AAT AF
[E 8719 ZAHA H¥FFol 10 CFU o|31/12.4 cm’(161
CFU/200 cm®=2.2 Log CFU200cm®)E D, E F2]49] 7]
Tl Tt A4 dele GEIIAT A, B, C F2lae] 9
A dEs R W 2L ofd FeE FRIHUTH

b ZEET B a7, T g AE wg
o] JFo] 7= AHAE ARES HEHT & AEA

Table 7. Detection of pathogenic bacteria in kitchen equipment

@7t AR A & F 28 A ARSkE el RE
39 AEEoof & Ao=

Fei7|FolMe] HaY oldE B - stw F4aue
FH7|FA AR, WA, 257], AT E col
salmonella A3 S48 SIAF7) H% staphylococcus®l
& sk §4 A= Table 73 Zth

B vAERl E coli, salmonellas SH7) 7oA AF
HESA gk2d sl E 544 WAae] B$ swphylococcus
7t AEEATE B A oA A3 FoIAT &
AEQ ¥19] HEE QlF 2% Wt Ar|EE HAT &
T #Ejoh SulE AHY AFo] Wa¥ FoF Bt ®
gk AFo EAEke vAE F A4 Ml (phychrotrophic
bacteria)?] SAle 2F9] ¥ A Al AF T AFEE
9 AFol #EH7] fRo FassP 53 2E
staphylococcus aureus FFNA AAF= A1 E
(coagulase)= AFE AAo] Hol AMFAAXN ZAEE
71 F8 9ol 8017 uehy, 8 dFoM A"
staphylococcus= A 48] 2ol A= coagulase 24 (CNS;
coagulase negative staphylococcusydF% AL =Z Q1=
ow, E A4e WA 17AZ, D ALY &M
coagulase 4] (CPS; coagulase positive staphylococcus)dt
F7F AEHUT &, & d7XE 75%7F CPSAen,

lo b

E. coli

salmonella staphylococcus

Samples Sources -
G TSI MR/VP Citrate LIM

G TSI MR/VP Citrate Urease LIM G H,0, DNase Coagulase

A * * "
B - A/AG +- + —++ * *
a C * * *
D - A/AG +/- + ~/+/+ * *
E * * *
A - A/AG -+ + =+ * *
B - KK -~ - —/—/+ * *
b C * * *
D * *® *
E * * + =+ _
A * * "
B * - KK -+ - 2+ - *
c C - A/AG +- + -+ * *
D * * _ _ _
E * * *
A * * *
B * * *
d C - A/AG +- + -+ - KK -+ - 2+ A+ *
D - AAG +/- - —/—/+ * *
E * * + o+ + +

*: No evidence of contamination, a; Dishcloth, b; Arrange table, c; Disinfector, d; Refrigerator, G; Gram staining.
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25%7F CNS FATE 2 F 3lch 1991, IAN®: A7
ol B3 staphylococcus F WSA TR0 DA 74%=
coagulase /3 (CPS; coagulase positive staphylococcus)©] 3L
22%+= coagulase SAJolU T BRI HE =0], ol&
staphylococcus®ll L. FEA 21F Folle= CPSY CNS7t &3}
AV IZ2 EAY FE Y-S AT

Z2|BAIRLe] 25 24

ZB[EAKS| M ~ SaF2l4 WA =& AR
off Oist L] AFEHE Table 89 At} &, I5F
2, g3vke] dwblEgE B #2471 1.0x10°~1.0x10°
CFUMIZ 7V Ekom, EF2l4e] S} 71 A8
7t FE3 AoE Rt

ol9} Zro] Fal4e] whE HAT oz MUHBYS E
ZFARF] YAl ek Q1] FalAutt) Aozt U
2 Gt olE flt 7t FAAnitt ZelEARAtel o
g ARG FAA ASHOZ o]Fojxol & Fo=Z
Hol tiRE 435 &4 A 9894 A8, 24 24
I YHE FHo] = FxT Y Hiy 7F, FHFE, 2
PFEAA] & YL el B o Fa4h YR fa) &
2o tigt FHFE7E AT o|FojAor F Zo=Z B}

wElA Faldo 2R FARIEY MAAEE A
7171 A8 FalA o] Exe] Ada A5 97 Al A
e} godo] PaF slog HA,

ZBIBAKIS HlD|dE BN ~ gugdior 28 F
AR thell E. coli, salmonella 18]35 F44A9 %z £

Table 9. Detection of pathogenic bacteria in cook employees

ARA L A=7] HE staphylococcus] TS e F
A& 9o’ Table 99} 22 AE 4A Uk
BE F&NM E coli, salmonella 79 AE°] A=
o Hl3] D §44& ZEFTARS &3 E F44 XA
staphylococcus 0] AZENLEE ZE|FARRLY 714
I Ao WE wo] AER] koW 23 2A}

Lgo] 3 = UL YERZ Stk

=2l 8l AZ9 2l BN

Za|E NEOMe YEMTE -539] F42olN 28"
2EES kAol i3t 4¥ A= Table 1094 2o} 7F
E 28 FHE AT 52 TS 8T ASolA dnk
AdsE Bd 1.0x10° CFUmMLS 2 YehgAwt, 71d =
g F8& AXA &e 539 FA4olA samplingdt A
Z 43X YEF47E 1.0x10° CFU/ML oA o2, B3]
E F440AE 1.0x107 CFUmML7IA] ZAZEHerz, 7
g B2 B AEY FAT AT Axo] o]Fo A
of & Aog HAT 53] 2P AEY AL 18 2%

Table 8. Total number of bacteria detected in cook employees

Standard plate counter (CFU/mL)

Sources
B C D E
Samples

Hands 3.94x10* 9.20x10° 1.68x10° 8.00x10° 1.58x10?
Rubber gloves 5.26x10* 1.39x10° 6.16x10° 1.05x10° 3.04x10°
Apron 6.61x10* 1.06x10° 7.20x10° 1.24x10° 5.03x10

E. coli

salmonella staphylococcus

Samples Sources

G TSI MR/VP Citrate LIM G TSI MR/VP Citrate Urease LIM G H,0, DNase Coagulase
A * * *
B + AAG  +- + = * *
a C - A/AG  ~/+ - v * *
D * * + + + +
E * * %
A - A/AG  +- + = * *
B - KAG —H+ - A * *
b C * * *
D - A/AG -+ - A * *
E * * "
A + KK -+ e * *
B - KIAG —~+ + =+ * *
c C * * *
D + A/AG +- - =+ * *
E ¢ * + o+ + +

*: No evidence of contamination, '; Not sampling, a; Hands, b; Rubber gloves, ¢; Apron, G; Gram staining.
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g AIZke] o3 #EFe] B T USS ¢ F Uk

2 F-FRoA HEbRel it ARt gFe] 3E71ES
AElo] YA kot Ul S Natick S749] =A%)
Al z2EE AU fdE JE AR, SEFE
1.0x10° CFU/MmL, a5+ 1.0x10° CFU/mL °©]3=
sl ok olg 71 FARE 7Y o FE 2
ZF 2ol fANEZE EUTH wEbA FALolx e dA

Table 10. Total number of bacteria detected in cooked foods

Standard plate counter (CFU / mL)

Sources

B C D E
Samples
Kimchi 2.60x10° 3.95x10° 130107 4.55x10° 4.61x10°
Wheat noodles 5.08x10°  t + + t
Pizza 1.35x10° % t + +
Seasoned 4
e cake t 5.40x10 + + 1
Panfried food T 3.04x10°  F ¥ ¥
Small red-bean 3 2
porridge + + 473x10° 8.02x10 +
Hot dog + 0 260x10°  t T
Chopped roast 2
chicken T I I ¥ 2:59x10

Seasoned bean
sprouts

} t + + 3.50x10°

*: Not sampling.

Table 11. Detection of pathegenic bacteria in cooked foods

Feo AAE Adat 2|3y T 713780 7hEs] A
< Aol o= Helr

Z2|E MB0IMe HYM 0|YE 24 - w2l iddA
g AFE el AFFTH 71Fel 3 E coli,
salmonella, vibrio%} staphylococcus®| gt T ESH= A
S 3t¥en, 2 A= Table 113 29T} salmonella,
vibrio, staphylococcusi= 3 HAEHA 4%oL} E F4l4&
o] ZRNA E. coli7t AEHAUTE SAFE 2o Hrte)
= AE F 3 7 ol HAAY e AHE AARR
718 M2lg As AXA = ATl vja] HaHoE v
AE 0¥ Fmrt dalrhe & 519959 Aze} T3}
Rom, drtroz AFfe] Errt 60~74°C B ol 2l
< e Aed 4L glov, AEsEE ZRE1 v E
A 9ol AT B 5 Ak 2EEE EREHFe
HEW™2] 16~38°C Afole] 2ol 2A17F o) EX]siA
€ ¢ "ok o|&0] AAAF & Ao, o] g A4
£ o 7S e AXR] @ AXAMS E-coli 7ZE
< F83] 7FsAdel Atk E 4 Ut

AHHO R E Fhw ikl HE7E T8 hol vist
of H|wA ssid ot WA v8ER] E-colitt staphy-
lococcus7t AZ=N o™, WhH| B A4 9 B, 2=
7, WA =, FHI), 2SR, AEE BE TR
Aol dubdlte] 71t A Vel o, A wAE
2 A3 HAEFA ¥t} ol diklE) HAA nES

BN

o

E. coli salmonella staphylococcus
Samples Sources - -
TSI MR/VP Citrate LIM G TSI MR/VP Citrate Urease LIM G H,0, DNase Coagulase
A - KAG +- - —/-+ - K/AG +/~ + 2+ HAH+ *
B - AAG A+ + —/-+ - A/AG -+ - 24+ A *
a C - AAG  +- + -+ - KAG -+ + - A *
D K/KGH " B A . .
28
E - A/AG  +- - HH+ - AAG - 44+ A+ *
b A - AAG  +- -+ - K/AG +/- - 24+ A *
c A * * *
d B * - K/IAG -H+ + 2+ A+ *
e B - A/AG  H- - M+ - AIAG  +/- + - +++ *
C *® * ¥
f
D * * *
g C * * *
h E * * *
i E * - A/AG -+ 2+ —H- *

*: No evidence of contamination, a; Kimchi, b; Wheat noodles, ¢; Pizza., d; Seasoned rice cake,
e; Panfried food, f; Small red-bean porridge, g; Hot dog, h; Chopped roast chicken,

1; Seasoned bean sprouts, G; Gram staining.
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2},

old® & A A4 72 A dad
f3 mAEe] BEAeAN Uehd AxE u)lFo] HACCPS
Azt Ao AX, E3] ¢fa] FA(Hazard Analysisy
HACCP 793% 3 ¥ 93] 713 44 dxjz
ZHFEE L Qlgo] mlgsitia B} £3) Sperbers(1998)
of 2J5PH HACCP systeme E=Q317] o del 4lsjz|ofok

oA ZAHAGFRAA o|FoR] e ZZ o] il
w AN R, AL A 58 O oE EX, ol
552 HACCP ZEa#o] R opjzli A3 s}7)
T 39 A, FFH 0 E HACCP Axx F2 H(zero-
defecty?] 78 7] 3 A=ZA AAZR A8-E], 9
Az, ANAA] Y8R A AAdo] ZFe|xelrt sz
Aot} o|& 3l YAET HY71E(SS0P)e] ddx7e
2 FeEojold Zoltt. wEbd, B AFE olHe AR
= AA71E AAS H% 712F AEE FEHIEY 1 9

she $EEe B4} NES tevlntke a4

g Tt Frh

[=X=]:
el |

=

Ao

2 Ay T 7R BEHe AREAERG 2580 F430 g AT, vAETE kA Hr1ek SSsop
(Sanitation Standard Operation Proceduresy2 & 9§t ZApE7E&o|t)h 29} Arder, &g, MA=F, FH7T, &
#EARLY ZHE S0 ZRE F oY AEE AFHS] L¥bAA, E coli, salmonella, yersinia, vibrio
parahaemolyticus, staphylococcus$t 7+ 71 Aol Ulg Assty 48 s 2AF 43 Gt Aldg<=
A 1.0x10° CFU/mMLAIA #3 1.0x107 CFUMLE 2F ¢HaA 58 2335t} 53] zal® 4Fd oA
B, 439 1Y 3 B L AR ek XA 1.0x10° CFUML )49} duklgo] AEHUT Mukgoz B
Zae] Uuk MEg7t g AAhs] Hisle] EUT) g HUg mAE £5o oM CF E F4lhe| Ui E
FH&e AR Ecolt HEHNSH, A F442] A4, D 2449 &, E 544 JdTe dAulelM s &
AMF o] AEEAT 9 salmonella, vibrioS} yersinias o= ABAANE HEFHA] it Aoz, &
i F2olA] dnt Al B HAEe] EAlcke A A Ada dsk daEe] dew, s 4 4ol

oleidt V4 2UE 72717 AeiiE Wk ARl B SRz} auEc
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