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Abstract

Microbial contamination levels and legal preservative appropriation in child foods sampled from the
neighborhood of elementary schools were investigated. Contamination levels of total aerobic bacteria in
seasoned dried fish slices, bread and snacks, sausages, sugar products and dumplings were 1.70~6.91, 1.40~
6.66, 4.50, 3.48~5.88, and 4.79~4.82 logio CFU/g, respectively. Coliforms in four kinds of foods except for
dumplings were 2.30~6.60, 4.22~5.98, 2.00, and 2.78 logio CFU/g, respectively. Yeasts and molds in those
foods were 0.10~4.23, 1.66~4.91, 1.46~1.91, 1.56~4.26, and 1.12~1.84 logic CFU/g, respectively. S. aureus
was isolated in 18% of seasoned dried fish slices (1.00~2.84 logio CFU/g), 33% of bread and snacks (1.70~1.79
logio CFU/g), 50% of sausages (3.28 logio CFU/g), 22% of sugar products (2.16~2.88 logic CFU/g), and 100%
of dumplings (1.18~3.31 log,oc CFU/g). B. cereus was isolated in 21% of seasoned dried fish slices (0.70 ~2.48
logioc CFU/g), 50% of bread and snacks (0.70 logic CFU/g), and 11% of sugar products (0.30 logio CFU/g).
Both E. coli and Salmonella spp. were not isolated in all samples. Preservative was only labeled on four products
among 15 products but preservative on 13 products including 4 products having an indication of preservative
were not detected. Moreover, 0.30% of sorbic acid was detected in one of Squid products. The results of this
study indicated that the hygienic level of child foods in Gyeonggi and Incheon was very poor and need to

be improved.
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Alzgn) - 2 A Ee] B4 wek 3~10 g2 A ES01%
phosphate buffer& AF-§-3}od 1:30)4] 1:109] ¥] & 3] 4] &
gtk 275 stomacher bagell 9o} stomacher(Elmex SH-
II M, Tokyo, Japan)& ©]-8-3to] 182k F4 33k 5 1094
o<~ 3) A 319t} Phosphate dilution buffer®] stock solu-
tiong &A1) Y8 34 g9 KHPOS ZF5 500 mLo)

=9 ¥ 1 N NaOHE H7}ste] pHE 728 243} /¢

o

o{ a] o] 7] E."]

Zo] AL 2% & uEg A4l 205

241 LE ALt} 1.25 mLe] stock solutions FF4
1 Lol £33l B33 F AH&-33ct

F3714FF NAAE EA4: 9ol £81g AR 05
mL-g 27% 0.1% phosphate buffer 4.5 mLell &5F3}3
107"l A 1078742 ©Al B AM3stal tryptic soy agar(TSA,
Difco, USA) wl] X] 2} violet red bile agar(VRBA, Difco, USA)
wl %] &l 3 A 50 pLE #F-3}o] WA )4 spreading gt
T 37°Coll A 24~48A17F wieF3tede). wieF ¥ standard
plates count(SPC)ell &) z+zte] wix] Yol 3 A= colony
£ A48+ colony-forming unitt CFU)/g& vyeti gl o.u),
o] & logi CFU/go.2 WEAZ}

o) A4t (Escherichia coli) ¥4 : E. coli= Petrifilm
E. coli count (PEC) (3M Microbiology Products, USA)ZS
Abg-sle] Sl A 0% AR 1 mLE film $lel #53}o
37°Cell ] 24~48A17F wiFsl it wioF & 7] £ & 714 blue
colony®H& E. coli 902 ZbEsigdch

AFF(EE/FFo]) BA © oA Fud A8 05mL

-2 =33 0.19% phosphate buffer 4.5 mLell #535}¢3 10
A 1077k @A A3tz 349 1 mL7} 970 petri-dish
Heoll Z2F 15~20 mL®] 10% tartaric acid® acidified*] 7]
potato dextrose agar(PDA, Difco, USA) wjz] & Ko =
A2 F 25°Coll A 547k wioksheiet

™

Staphylococcus aureus ¥4 : S. aureus?] AAA
2 A EFFAG) S u ol o5 AAEG Y, e #
g A A E 10% NaCle] 7} TSB 225 mLe)] @ 2F
stomacher bagell ¥ ¢ stomacherE o] -8-8}o] 1327t 7A 3}
g 5] 37°Coll A} 244) 7k v okate] WAL 713 &= S. aureus
& st SFaekdl mLob 55 petri-dish 9ol
50°C*] egg yolk(Difco, USA)7} 718 MSA 15~20 mL &
Fo) zZ 4l& F 37°Co A 36~48A1 4 wlokstgich wiok &
4 colony® Maduux$t Koehen] #Feof wha} API
kit(API Staph, Bio-merieux, France) & A8} £33 & A
Alstedot, gt S aureus’t 2 Q)& femA, nucA gene
a3 S aureus©l] B9l SA442 genes o] 43+ Pol-
ymerase Chain Reaction(PCR, Programmable Thermal
Controller, M] research Inc., USA)¥ & A}-8-3}o] &£ }q)
5}“‘4(6 AAEA AN FP R HF 208 BF05mL
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of & 412 5 37°Cell 4] 36~48417} w5} 3 colony Z Al
3}o] Jogip CFU/g 22 WA gt} A F - PA 54
A xjel zEo] API kite} PCRS o}&3tsich.

Bacillus cereus %4 : B. cereus®] 73%&& 1% =4
B ko] DA = glon o] o] Felul ok AFFH (5
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0.1% phosphate buffer 4.5 mLel| 33=3}e3 10'ellA 10727}
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2] @A A8k A | mL7F 92 petri-dish ) ol 22
15~20 mL9] egg yolk(Difco, USA) 25 g/500 mL ¢} Bacillus
cereus Selective Supplement 1 vial(Difco, USA)e] o9}
£ Bacillus cereus agar base(Oxoid, England) "] #] & o]
412 & 37°Cell A 364821 7F vl okl gdct vioF ¥ ol e
colony & -3t Al4-313 5L 7WH colony 5 Al 3}"4 API
kit AF-&-ofl 9|3 B. cereus® #F #alsle] Al
43 logi CFU/g22 W aAzic}

=l colony

Salmonella spp. ¥4 : Salmonella spp.2] 73& A=
EH(5)2] AAA v o] o8] BAstGh Ao 2 23
73 A= 0.1% phosphate bufferel] 7}8F % 35°Ce)| 18+2A| 7F

12 2 afoFaldct. wleked 0.1 mLE #3lod 10 mLo)
Rappaport Vassilliadis #] 2] (Oxoid, England)ell &3}
22} Z wjoFaladn). 230 F7 v kL Desoxycholate
Citrate media(Difco, USA)®} Xylose Lysine Desoxycholate
media(Difco, USA)el| A &3}ed dH3sHA spreadingdt ¥
35°Coll 24412k wh kst et oA = = A2 APL kit 3%
<) shed ok

2ER AEYY

Az L Aet: LAYE sfste] e8] REF2RA
benzoic acid(BA), sorbic acid(SA), para hydroxyl benzoic
acid(PHBA), methyl-p-hydroxy benzoate(mPHBA), ethyl-
p-hydroxy benzoate(ePHBA), 1-propyl p—hydroxy benzoate
(bPHBA), n-butyl p~hydroxy benzoate, dehydoacetic acid
(DHA)+= Sigma*HUSA), iso—propyl p-hydroxy benzoate
(ibPHBA): %7318t 8 At (Japan) ) A F-& AH4-shsd o, vl

eh-g o|ghg o}l d Ev] B, phosphoric acid
$48 ALE HPLCEE AS8H5E
YV ETE
2.9.8%e nERE
# Fg-7Fo] 100 mL= A =] A 2F
WA EFgo Abgalalch

59 3% o

Benzoic acid®} sorbic acid+ 250 mg-&-
500 mg-& A3 Sl ke
4°Col} P A ¥ B3}

EEHA A 1080 nER EHREELAL Cw e
2 343te] 25,5, 10,20, 50 ng/mLEN & 2 hE 7 of )5}
o} 20 uL# HPLCell 33] gH-E-81of 918te] & nEg 9
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Table 1. Total aerobic bacteria in selected children’s favorite foods
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Weigh sample (1.0£0.1 g)
l

Add 40 mL ethanol
!

Sonicate (30 min)
!

Fill up to 50 mL with ethanol

!
Centrifuge (3,500 rpm, 10 min)

Inject 20 pL into HPLC

Fig. 1. Flow chart for sample preparation for HPLC.

T oA ®hE 40 mLE #]5}o] FZo] £olslxE 30£3)
35 71steict. o3 7)o A e&S 7sle] 43S gy
mL HAEe] el £ 3500 rpmell A 1087F 91413
e 2 oFste] o] F
20 L& HPLCell F<3led REBE ¥4 53 chFig. 1)
HA %7 : HPLC+ photodiode array detector?} A2+l
Agilent 1100 series(USA)E AF8-3}917, ¥4 columng
Capcellpak Cis UG 1205(5 pm, 4.6 X 250 nm, Japan)& AH&-
slodt). o] FAF &1 = A: 196 phosphoric acid, B acetonitrile
& Z714E ~5 min: 90%(A):10%(B) — 80%(A):20%(B),
5~12 min: 80%(A):20%(B) — 70%(A): 30%(B):20%(B),
12~20 min: 70%(A):30%(B) — 50%(A):50%(B), 20~22 min:
50%6(A):50%(B) — 50%(A):50%(B), 22~23 min: 50%(A):
50%(B) — 90%(A):10%(B)<] -g-‘lﬂ:r"ﬂﬂ(gradient mode) &
3led -4 1.0 mL/min2.2 el Fqich 24832 235 nm
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Eloae

e 2%

(logio CFU/g)

- Classification . Positive no./total Mean" +SD Minimum Maximum
Seasoned dried fish slices 38/39 (97.44%) 4.22%0.20 1.70 6.91
Breads/snacks 6/6 (100%) 4.07+0.74 1.40 6.66
Sausages 1/2 (50%) 450 NA? NA
Sugar products 8/9 (88.89%) 422+0.33 348 5.88
Others 2/2 (100%) 4.81%0.01 4.79 4.82

'“Mean for the positive numbers of total samples.
?Not applicable.
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data not shown).

7150 4 Al Al = AR 2T hso) F AL AdF(ERE/FF0)) 4 1 2537 FHAM Bl
2 = d@). AL 9l ohokgt el@e] 715 Al Fel 293 E o] 9l AlFFY
dAFF3} A A 258w FH A AeiE 2 L AEE B3] Table 3o Yebsdoh 258t 9o
Table 2. Coliforms in selected children’s favorite foods (logio CFU/g)
Classification Positive no./total Mean' =SD Minimum Maximum
Seasoned dried fish slices 6/39 (15.38%) 3731061 2.30 6.60
Breads/snacks 2/6 (33.33%) 5.10£0.88 422 5.98
Sausages 1/2 (50%) 2.00 NA? NA
Sugar products 1/9 (11.11%) 278 NA NA
Others 0/2 (ND*) NA NA NA

(”Mean for the positive numbers of total samples.

“Not applicable. ¥Not detected.

Table 3. Yeast and mold in selected children’s favorite foods (logio CFU/g)
Classification Positive no./total Mean +SD Minimum Maximum
Seasoned dried fish slices 37/39 (94.87%) 2.03£0.16 0.10 4.23
Breads/snacks 5/6 (83.33%) 3.560.64 1.66 491
Sausages 2/2 (100%) 1.68+£0.22 1.46 191
Sugar products 9/9 (100%) 2.0810.28 1.56 4.26
Others 2/2  (100%) 148£0.36 1.12 1.84

PMean for the positive numbers of total samples.
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Staphylococcus aureus ¥4} 1 253w FHd A I
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aureus® 7AEF 4 952 F43}o] Table 4o Yep gl
t}. S qureust B QA7) A FAALE 5572 AF LFolA]

AEHdor HEES 18~100%, FFLAEE 1.74~
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Staphylococcus aureuse A1F Wl A E2 8= E9F A
AEl B4 2 Aoy BAR= 54y AFEToR
A 7ol otk xEAde] Zhsle] ApdAlH de] Lz}
slch. B3] S, aqureus’t "HE} W enterotoxing Gl hgt
3} o] 7}8}o 120°Cell A 20712 71 2 = 24 3] 1}
#E 2] o} AELAA FadA FeE L 10,11,
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Table 4. Staphylococcus aureus in selected children’s favorite foods
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Bacillus cereus ¥4 © 2585 T4 Bo= ‘3«1
 theFgl ofRlo] s mAlEel 25 Y= B. cereus?]
ZAEHE 9 HF 9955 ¥4510] Table 59 vt
B. cereusv " ¥ FA1F2} 71 eb U EE A 9% v ol ®
F, 2AA R, BRIFEETRCIAM 4 21%2] A S8 Hd
1.60 logio CFU/g8] L£95%, 50%9 73%‘3“’” Hd 0.30
logio CFU/g2] 2445 1% AEE I 070 logp
CFU/g® 29552 29

Bacillus cereus= A &9 9] = Ao A AW S o
27)e Ao 25 PA st ﬂﬂ%%‘# Azx a8
Qo) 3t A3E-g 7FR ] ZA] A enterotoxing A3}k
4y s s deA Joki314). E AT
2943 Andersson 5(15)2] A+ Azt w2 10°~10*
CFU/g3 United States Department of Agriculture
(USDA)®] Food Safety and Inspection Service(16)e]] w2
10° CFU/gQl B. cereus®] 255 2 7b54Aodle 24
3}7] efo} bacillosis A S5& FA| fsts 52 ol %l
o} 28 S aureus?} }"VPQE Lx T ouAe AE
HF Al Az ol W& EubA gl Al °
g ssAE MAg e UE Aol

Salmonella spp. ¥4 : Salmonella spp.9)+= 2,4497) 2]
BAgo] B o] F A FEI A APA ] & S
Enteritidis®} S. Typhimuriume] o o]t} o] ¥ F-& 7}
5, AIs 2 AT 22 g AER ol Iy, AlY,

ZFol, dFHE, A=A 5 oS ohekd 7t EANES

_,u

PN
N

=
Rl
3z
b

(logio CFU/g)

Classification Positive no./total Mean"+SD Minimum Maximum
Seasoned dried fish slices 7/39 (17.95%) 1.83x0.24 1.00 2.84
Breads/snacks 2/6 (33.33%) 1.74%£0.04 1.70 1.79
Sausages 1/2 (50%) 3.28 NA” NA
Sugar products 2/9 (22.22%) 252+0.36 2.16 2.88
Others 2/2 (100%) 2251107 1.18 3.31

P"Mean for the positive numbers of total samples.

“Not applicable.

Table 5. Bacillus cereus in selected children's favorite foods (logo CFU/g)
Classification Positive no./total Mean? +SD Minimum Maximum
Seasoned dried fish slices 8/39 (20.53)1%) 160027 0.70 2.48
Breads/snacks 0/3 (ND?) NA? NA NA
Sausages 1/2 (5096) 0.70 NA NA
Sugar products 1/9 (11.119) 0.30 NA NA
Others 0/2 (ND) NA NA NA

"Mean for the positive numbers of total samples.
YNot detected. “Not applicable.
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Table 6. Preservative in selected children’s favorite foods

odx 4 BHEF A} 229

Categories Products Labeling of preservatives Detection of preservative
Brilliant A NLV ND?
Squid short leg B NL ND
Seasoned C Potassium sorbate ND
: (0.01% compound preservative)
Seasoned squid D Sodium sorbate ND
- . . . (0.06% compound preservative)
Seasoned dried fish slices Grilled squid E NL ND
Squid F Sorbic acid Sorbic acid 0.30%
(0.02% compound preservative)
Seasoned taste G NL ND
Dried fish H NL ND
Squid leg 1 NL ND
Potato ] NL ND
Snacks Chaka K NL ND
Pumpkin L NL ND
Glutinous rice M NL ND
Sausages Young fish meat N NL ND
g Sausage O NL ND
PNot labeled. “Not detected.
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