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Abstract

798

This study was performed to assess the presence of contaminated microorganisms of Escherichia coli, Clostridium
perfringens, and Bacillus cereus in the 112 commercia Saengshik products. E. coli was not detected in al the samples,
but C. perfringens was detected in 11 products (9.8%). The number of the bacteria was less than 100 CFU/g, which was
satisfactory to KFDA microbiological requirement. B. cereus was detected less than 10°~10° CFU/g in 7 products and
10°~10°CFU/g in 13 products out of 25 products. Those detected bacteria from tryptose sulphite cycloserine agar and
mannitol egg yolk polymyxin agar showed the typica characteristics of Gram positive and contained lecithinase, which
can decompose egg-yolks layers in the biochemica test. Therefore, much more attention must be applied to satisfy the

B. cereus requirement for Saengshik products sold in the market.
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(Clogtridium perfringens) = 1g & 100 CFU ©]&}, vz A
dl-%-2(Bacillus cereus)= 1g B 1,000 CFU ©|3}2 1A 3=
71F A0l A AE JATHAF ] R 2005).

Kwak et al(2006)2 &v], <, &5, S 5 5319 ¢
Azl gt PdE 2F &4 23, C. perfringense 271(3.8%),
B. cereuse 1371(24.5%) X AEF ATkl B3tk Cho
et al(2008)> Al AJ21o] ff8) HAlE A% ZARA B. ce
reuse] & O A )7t BQsitiar Bslel, Chung
and Han(2003)- W& AL Ay} A2 AlFoll A B o3
o] HAEE ] AAEs A e 7)Fe] viEE oo} gt}
3 ByEg.

B AFAE Al A AFE] AEFFTH 7IE 1E
A3l A o] AR5 golrr] {8 v+t (Escherichia coli),
2 2E e HEZUA2(Clostridium perfringens), BH 2
2= A|#-9-2(Bacillus cereus) 52 24 FAES A5 h
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o] AAAF(Table 1)& 2+ GANA Alg 1o} ARS8t

2. 2Y njd= 24
2o AAF 74 =<2l E. coli, C. perfringens, B.
cereus 52| MAES A5 THFgG. 1). ZE A]EE Clean

Bench(Hb-402, gt 13}, ghap)ol| A g2 02 A 2|3t
Stomacher(Bagmixer400, Interscience, Korea)=2 2 3}s}<]
AT EAE B4 9 Alsleld B4 BAe AFTY

(2008b)°l[ A A|ATZE AlARel] whe} =3yl

Table 1. Number of commercial Saengshik product sam-
ples

Manu- Number of Manu- Number of
facturer samples facturer samples
A 22 F 10
B 26 G 14
C 10 H 10
D 2 | 6

E 12
E. cadli C. perfringens B. cereus
Ec-brotr: 1% KH-PO,
445+0.2T tone +
2442 PP 1NaOH
EMB TSC MYP
35+17C 37T, 18~24hr 30T
24+2hr (Anaerobic) 24hr
NA NA NA
35+1C 37C, 24+2hr 30+1T
24+2hr (Anaerobic) 24+2hr

Gram stain & ldentification & APl kit

Fig. 1. Experimentd procedure for isolation and identifi-
caion of E. coli, C. perfringens, and B. cereus from commer-
cid Saengshik products.

EMB: Eosin methylene blue agar, NA: Nutrient agar, TSC: Try-
ptose sulphite cycloserine agar, MYP : Mannitol egg yolk poly-
myxin agar.
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1) CHZhr(Escherichia coli)

A 10 g& F3te] FaAe A9 225 mLo St
A B2 ARSI MAEE ¢ HAE 3712 EC broth(Di-
fco, NJ, USA) Al@ ol 5E3te] 44.5+0.2°C, 242413 B<?%
B ¥k ATt

2) 22AE2|C|E I=Z2IMA(Clostridium perfringens)

A 25 g F3td 01% F= 8 225 mLe} E3}sie] A
52 ARESITE AAMEE HAE tryptose sulphite cyclose-
rine agar(TSC, Oxoid, England)2} 2 &£§sla 3ax7l F,
35T oA 20+2A13F B2t § 7] a8t vt A& A1
A e Fuks e v s Ak, skt
H2EZ A5 TSCol AEF TS nutrient agar(NA,
Difco, NJ, USA) AZ3}1L 37°Coll A 18~24117F & 7] wjoks
31T NA agaroll A Bl TS ©]-8-3ke] Gram {4, AP
20A kit(Biomerieux, France)E AH8-3te] #F F43IAth

3) HIAZA ME|R2(Bacillus cereus)

A 25 g Fsted Q4F 2k 349 225 mL o} E3}5to]
Nz AT Axe® 242 mamit egg yolk poly-
myxin agar(MYP, Merck, DARMSTADT Germany)el] 0.2 mL
A Heto freles ARESt 4h 2MEA skl 30TolA
24717F v sttt AR AR gol e w3 HE WS
st FJetE AlsilaL, A5kt HAES A8
MYPo| AZ&9 TS nutrient agar(NA, Difco, NJ, USA) =
3ho] 30T ollA 24417 vl %EFA AL, NA agardll A Ak 7S
Gram 94, APl 20E, 50 CHB kit(Biomerieux, France)S A}
&3l HF FHSA

3. 23 AH(Gram Stain)

% Logol solution® = 1377 WA §, ohA] B2 537t AlH
SHATE 95% EFL §AoF 20% A
nin Yo 2 20x AE FAS & A AlFstaL FES AA
3 3 Hujgo g sk
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4, MsIstH EM(Identification Characteristics)

Tryptose sulphite cyclosarine agar2} mannitol egg yolk poly-
myxin agaroll Al AEE TS 7+ E AlF W wel A3}
3t EA A1FS AAEYTE Gifu anaerobic medium(GAM,
Eiken, Tokyo, Japan)¥} sulfate indole motility(SIM, Merck,
Darmstadt, Germany) & ©|-8-3l 5439 F5F& &1,
1% 7}t F 238 viAE o] &3l Be] £l FF-E g<ls)
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). Catdase test= dide glassel] 2 =Lk 3% H.0.5
S e "ol & 7|30 AN o F=Z Q13| cataase A4
5 AU MYP agardll A HAEE HF-2 peptone from
casein 2.0%, yeast extract 1.0%, sodium chloride 0.5%, di-po-
tassum hydrogen phosphate 0.2%, bromothymol blue 0.08%,
agar-agar 2.5%% ¥-7-3F v A]9l| glucose, lactose, inositol, ra-
ffinose, mannitol, maltose, riboseE 47 1%7} H == 37}s}
o] 30C, 48413t 5714 wiYS sH3laL, TSC agaroll Al &
H 72 GAM(Gifu anaerobic medium) & &8 ¥H-r5 1)
Z]f| glucose, lactose, inositol, raffinoseE 22t 1% 3718}
7] jaroll ¥ol 37°ColA 24~482)7F vjFste] F Eaf o
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1. dAKMEL| O|MdE YT

1127 2] A2AF2] B4 27 E coive AEHA %o
w}, C. perfringens= 11413%(9.8%), B. cereus= 2541135(22.3%)
A AZEtKTable 2). C. perfringense= 10° CFU/g ]38t
2 AZE oM, B. cereuss 100 CFU/g ©|3h= 5413, 10°~
10° CFU/ge 7413, 10°~10" CFU/gS 13A1E] 4 AZH
tHTable 3). B. cereus= AFAIN] X224 de] E2E31H,
I, ofAl SollA Bol AEH L Utk B. cereus= Al A
219] #4291 10° CFU/gS 134)3% 0] 2735t4T} Notarmans &
Batt(1998)= B. cereus’} AFES do
#2438k 10" CFU/g ©)do.2 Hi3slyom,

PN L Py
T Je dFE
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A9 A
=

2, A H AAAES B crasT. AT AFE 2 71
e we Zo BaHy, 9% AN NEIAL 77
e FEA7A LS.

2. MA HZEAME 2ol DIME HE FX

AJA| 2241% % B. cereus®} C. perfringens= 212} 64]%
(27.29%)°1 - HE= N1, BRA 264F 5 B. cereus 641F
(23%) 7 C. perfringens 4A%(15%) 4 A== UcHTable
4). CRA= 1043+ = B. cereus 843(80%) 22 97 HA

Lol91% - {YE - B s}

SEORAI Ok kT it

Table 2. The prevalence of forborne pathogens in com-
mercial Saengshik products

Bacieria Number of detected Detection
samples rate(%)
E. cali 0 0.0
C. perfringens 11112 9.8
B. cereus 25/112 223

Table 3. Viable counts of E. coli, B. cereus and C. per-
fringens in commercia Saengshik products

Bacteria Number of detected samples
Count
(CFUIg) E. coli C. perfringens  B. cereus
<100 - 11 5
10°~10° - 0 7
10°~10" - 0 13

= 7M=& HES B3, C. perfringense 1413(10%) I
ARE AZE AT D, H, 194 A2 AFAA= B. cereuse}
C. perfringens’} HEHA] &%kem, E, F, GAAlIA<= B.
Zyzy 127 % 173(8.3%), 107 = 2

cereustt AEE o,
T 273(14.3%) 11 AEHUH-

7(20%), 147

3. JI2redAl

TSC agare} MYP agardll X AEE 74 NA agaroll 7
747} 35Ol 713 v S far, 30TolA 5714 ks
3t & aggAS sk dw 7 (Nsb-50t, Samwon, Korea)
= 2 ZlHAtHFig. 2). MYP agar
oM NA agarZ &1 w2 o] AR AP Hole
B, Kang(2007)9] AolM% JFul Ao s S4B,
anthracig(sterne 34-F2, Pasteur No.2, ATCC 14185, ATCC
14186) 3 B. cereust B iAo AR FHES
B Slar, el A S Blow, HFZQ e

o 1x

Table 4. Viable counts of B. cereus and C. perfringens in commercial Saengshik products by manufacturers

Manufacturer
Test
No. of detection/detection rate(%0)
Bacteria
A B C E F G H I

Totd samples 22 26 10 12 10 14 10 6
B. cereus 6(27.2) 4(15) 1(10) 0(-) 0(-) 0(-) 0(-) 0(-) 0(-)
C. perfringens 6(27.2) 6(23) 8(80) 0(-) 1(8.3) 2(20) 2(14.3) 0(-) 0(-)
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Fig. 2. Gram san on tryptose sulphite cycloserine agar
and mannitol egg yolk polymyxin agar.
A: Clogtridium perfringens - Gram positive
B: Bacillus cereus - Gram positive
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4. M3IStA E4 Eol AlY

TSC agar®} MYP agarell A AZH & W38ty 54
HE 25 tKTable 5 and 6). TSC agaroll Al H&d
GAM HjR|ol HZ&}1, MYP agarll A A&E #< S
2ol T HE3t, Z+2 30T} 35Tl A 2443t v st
$-FA(motility) S 218t tHFig. 3). TSC agardlA] HA=H
S matility 245 B0, MYPIlA AEE 7S BFAH9S B
Atk 283 Kovac's solution A]9FS A8t indole A4 ol
e 25 S401%th Hwang(2008)9] Al X = theakst 2]
Fo E2]9 35170 B. cereus®] matilityS £33 27} 81%
7 HA, 19%7F 5402 FRIEATHL B E gtk TSC agar
MM AEE T2 cadase 43S B3, MYP agarell A
H 7L cadase WIS HYT) Citrae BiR| S ARSI TSC

=

1

Table 5. Biochemical characteristics of the isolated mi-
croorganisms from commercid Saengshik products on TSC
Agar

actgnstc Result Reaction Result
reaction
IND =Y RAF +2
MAL + GEL +
MAN - INO +
GLU + SOR +
LAC + CAT -
MOT - URE -
Y (=) negative
2 (+) positive,
IND=indole, MAL=maltose, = MAN=mannitol, GLU=glucose,

LAC=lactose, MOT=motility, ~RAF=raffinose, GEL=gdatin,
INO=inositol, SOR=sorhitol, CAT=catalase, URE=urea.

FE AAAEY MR 09 B4 801

= A
31, egg-yolk lecithinase testol| A= 1§ 3lEA Bho] o FH
of 712 eggyolks] AAS T 4 U= lecithinase
£ 7HA3 e Ao E FRIFITHFg. 4). Glucose F 310
ME TSC agar$t MYP agardll ] AZE # 2%
a1, raffinose F #-3llol| 4= TSC agardl Al AEE o
AL BHYom, MYP agarolld AEE #& =
(Fig. 5). AEF A& C. perfringense] <1 A|& ©hA| o)
2] glucose, lactose, inositol 7} raffinoseS E3f5ly &%
S ks o= Wgsiar At AEe] o7, 2008h).
Kim(2008)2] Aol M= 21F oA ®2]3 B. cereus 2575
£ Uo. 2 glucose, mdtose, riboseol] thek A2 AEL] A
3}ehA AJaS AmE A9, F 269 757} glucose, matose
5 5 BaetaL, 90% o1’de] w7t riboses w-3l5k
o HaEglon, B Aol MYP agarollA 2213 3 £3)
A FARSE A7E BT Kang(2007) 7} Seki et al
(1978)& 4313t H|AEL} PCR 5 3 71A Wyuto gz s

Table 6. Biochemica characteristics of the isolated mi-
croorganism from commercial Saengshik samples products
on MYP agar

Reaction Result Reaction Result
LAC =Y CAT +
RIB + MAN -
GLU + CIT -
INO _ RAF -
MAL + FRU +
SOR + GEL +
Y (-) negative.
2 (+) positive,
LAC=lactose, RIB=ribose, GLU=glucose, INO=inosital,

MAL=mdtose, SOR=sorbitol, CAT=cadase, MAN=mannitol,
ClT=trisodium dtrale,  RAF=rafinose FRU=fructose  GEL= gddin.

Fg. 3. Matility test on tryptose sulphite cycloserine agar
and mannitol egg yolk polymyxin agar.
A: C. perfringens - Moatility(negative)
B: B. cereus - Moatility(positive)
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Fig. 4. Lecithinase activity on tryptose sulphite cycloserine
agar and mannitol egg yolk polymyxin agar.
A: CPA(Clostridium perfringens agar).
B: MYP(Mannitol egg yolk polymyxin agar).

Fig. 5. Reffinose reaction on tryptose sulphite cycloserine

agar and mannitol egg yolk polymyxin agar.
A: Gifu anaerobic medium test raffinose(positive).

B: Carbohydrate fermentation test raffinose(negative).

B. cereus group®] 0] offria Busioiet. ol AEEH
(20080) 8. WA= A1FH O] B. cereus SR A[H 02 AAE 0]
e A8t Bl AERRe 2= B careusE JF T4 5 Qe
A7} wjx =] By A=Ede =27t Hasttia AlgHch

2 o

A== 1127 9] AY2)A1Fol A gt (Escherichia coli),
Z22EZ e ¥z (Clostridium perfringens), BH 2]
2> Aldl9-2x(Bacillus cereus) 52 24 HAES #2435}
AEFTA 7IE - A ARRAE dotHYT E coliz B
E AAAEANN AEHA &kt C. perfringense 1141 %
(9.8%)°1 4 HEE QL 10° CFU/ge. & 717 - T2l H s}
Atk B. cereuss 2541%(23.3%) 0 A HEE AL, 5AIFAA
10° CFU/g ©l8}, 7&4ll 4 10°~10° CFU/g, 134304 10°~
10" CFU/ge 2 HAEHUth o] ¥ AlFe AEZ EAS
Hola Qe TSC agar, MYP agarol|A] A& #& 13
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