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Yol HE TRFTFHES AL 9 Ea
(exoenzymes)®l coagulase, protease, nuclease,
hemolysins 53} =4 (enterotoxin) S AJrFeic,
Eo] Akl AE A AEALY single
chain @A 2 747} ZE3} antigenic siteS 7}A4|
a1 Qo AA7EA @HEAH o7 18F9] staphylo-
coccal enterotoxins(SEA~SEE, SEG~SER, SEU)o] &
214 ot

FELATHE coagulase®t deoxyribonucl-
ease(DNase)2] AJAitojtlof w2} L} 7] = dhe},
DNaset gof| ¢rA3F & 4Z A TNase(thermost-
able nuclease) 2 B2 ™, coagulase 2] A2+ o] H o
w2} coagulase-positive staphylococci(CPS)$}t
coagulase-negative staphylococci(CNS)Z Ut}

CPsi= - A1) 52, B Ha4e 7
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E= 1 Erdo] Bk
=2, HX (flagellar),
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Table 1. Species of staphylococcal of importance in foods; coagulase, nuclease and

enterotoxin properties

Organism Coagulase Nuclease Enterotoxin
S. aureus + + +
S. intermedius + + +
S. hyicus (+) + +
S. delphini + NA
S. schleiferi + + NA
S. caprae + +
S. chromogens - (+) +
S. cohnii - - +
S. epidermidis - - +
S. haemolyticus - + =
S. lentus - NA +
S. saprophyticus - - +
S. sciuri - NA +
S. simulans - \Y NA
S. warneri - + +
S. xylosus - - +

+ = positive; - = negative; (+) = weekly positive; VV = variable; NA = not available

(D' Aoust et al., 2007)
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A0 E)SFe] A AR 5 ik, el ula,
QAR i o] g Ak Welol
S e SUAE TR o] Yk Ao
2 JeiA QA% H2ole WRea 480l gl
o E W2} BelEm gl

2zo| gst

FAZEFT A AFAAPAIN 7

FH ==

MO I 5 7P B2 771 o] FoA
o}, o] wol HAH LE& 35~40C oA, Aol
7158 L= 7~48C o|TH(Table 2). A&kt A
& 250X A AN Az A AE
A= doll 3l A (heat resistance)S H eIt} A
ek 2o whet dofl tigk WAE Wslste], 37
C ool oA Qe w2 Wdel SketaL

20T oJafollA] et T2 o] Hadhe 7A4 o
2 A e} w3k o] 2 20T ol A E 2E
x4, s 5o Fgell sl - g i

32 74 Azl P53t

pHet ~22M=(water activity, aw)

FAZEYTE PPl A prs ~7°l?<l‘ih
pH 4-109] SIS o] Fsdhe. U

T A e ool A A3 AE
ol M= AA o] 7153 Aoz U
S15T, §712%6] AF8 EIEH p st o 50}
g GOl thaiA = vlana ek
H| 59 Al Hls] e 9
EollME Aol 7hestH,

~
£y
el

EeaTR] A TEATE A5
(Staphylococcal enterotoxins, SEs)&= 1 vl 43}
P A Az 87 Sol o] AN E2
b B ek P2 FAEERTE
o] AXs}ANE S, intermedius®} S, hyicus 52| 2

£ 5aE .

Table 2. Limits for S. aureus growth and enterotoxin production

Eactor Growth* Toxin production*
OPTIMUM RANGE OPTIMUM RANGE
Temperature (C) 37 7~48 40~45 10~48
pH 6~7 4~10 7-8 45~96
Water activity (aw) 0.98 0.83~>0.99** 0.98 0.87~>0.99 4+

* Growth and toxin production limits are for S. aureus grown under optimal conditions

** Aerobic (anaerobic a, = 0.90~0.99)
A Aerobic (anaerobic lower pH limit is 5.0)
A4 Aerobic (anaerobic a,, = 0.92~>0.99)
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Aok SEse] A Q] o
7} AR, Ao ol TR ARE T
4= 52 7](exponential growth phase) &< vl
$ure sEoR MR, g E47] Filare
exponential) ot} % 7] A A 7](early stationary
phase)ellA] H438] F7hglth, SEse= vl Ak
z271 sfollA] ARre A 237 278 ¢l o)
Y& et SEBCEEA B)9] ik 10Tl A
J=20] ‘8 of| A& B3 u} 9).on SFA, SEB, SEC
¢} SEDE 10N AE el o35, 9, B
L XA oM B E ), SEse] ALk 46.6T
2o FFE QL)

SEst= Yol WA (resistant)o] wl-$- ZafjA] #Ak
/R—] %Za )\]—’-/] Et]-T—|L 7]_0:] 5-117510111\1# E/l-]o]
FAE, B3 SEsv e M E S0 fr

A= Aoz d#A ek

N

Sdd e Ed

oldh

5 F AL 3| U2 A (penicillin), HE] 2
(methicillin), ZIEFFo] Al (gentamycin), ~2EFE
n}o] Al (streptomycin), ol 2|22 w}o] Al (erythr-
omycin) 59| AEH sl Wdo] o] B
= ol .

P ER T 34 U] el ol Al
Ay, A 5L doske Fa delFow, of

= ik c0~70%7} wE] L
resistance S, aureus, MRSA), MRSA9]| ¢33
e AIA 0 R Aot B} Ha o, e
2 jAJo]H, coagulase 24391 EEAFTH(MRCNS)
T HZ 588 Ao 2 1A =] AlRFT

Aol AFol oY FAELYTRE

Si

WA o|tHmethicillin
A 74

wE) 4, U2, Aehlol
of efsl vl 3£ Holx ]

5 Thet A

BRI, 3%, 3 S
g, 7% %LT7} %
o} A7 G 25
7@ *‘E AP OIAINKS, cohnii ssp. cohnii) ~]2)8}
2 AV FE(S, aureus) E5ol A2

| B= S, epidermidis?} S, haemo-

T ByHc} S sciufs A X7 v FolA
Ziﬂ‘l], S, lentus$} S, capraes ok} oko] Zoj|A
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Table 3. Toxin typing of Staphylococcus aureus isolates from ready—to—eat foods in Korea as
determined by reversed passive latex agglutination

Phenotype No. of strain Detected %
SEA only 59 79.7
SEA + SEC 1 14
SEA + TSST-1 8 10.8
SEB + TSST-1 1 14
SEC + SED 1 1.4
SEC + TSST-1 1 14
TSST-1 only 3 4.1
(Ohetal., 2005)
Table 40]4] Hi= njo} Zo] 20080l FAMELAF  AY3FITH(Table 5),
Taol o3 A5 F 15310l 5567 ] EAt
Huset, FAEEFTIEel o3 HTE2 A =e| ol
ol oJgk Aes T WA o, Ardet o
S0 2 3% E AAEH T} ST T T AF S (staphylococcal food
s AT YT ofF 455 24 @ poisoning, SFP)S] HHEE Al 7} Qo Uk
339 1 20020l 8710)] 3701 ] Ay} A Ho g By R ¢S SFpr} O Wk dhth, SFP
93, 200640l 327100 1900013 e] Bk = selel fate] ek 10vte] WS WSl

Table 4. Reported outbreaks of illness associated with food in Korea at 2008

Pathogens Outbreaks Patients
Bacteria Salmonella spp. 22 387
Staphylococcus aureus 15 556
Vibrio parahaemolyticus 24 329
Bacillus cereus 14 376
Clostridium perfringens 6 434
Campylobacter jejuni 6 73
Pathogenic Escherichia coli 36 1,278
Virus Noro virus 69 2,105
Etc 1 26
Chemical hazard 2 34
Natural toxin 2 50
Unknown 157 1,839
Total 354 7,487
(AlFo|FEIAA, 255 LA T A%
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Table 5. Foodborne outbreaks by Staphylococcus aureus reported in Korea between 2002

and 2008
Year Outbreaks Patients
2002 8 370
2003 13 808
2004 11 763
2005 16 863
2006 32 1,924
2007 38 843
2008 15 556
2009 (~6&7IX)) 8 372
A 141 6,499
(AFJFEIAA, 255 A A A%
A5S Slsks 2o =2 dEA] E7|E 1.5~417ko|lom, A} TE 52 S0
AT EFTo] SHE AES AT UGk ST FEA A7F 8] b
A ml=ollAl= 185000719 AlFo] WSl BH T 40 AlEel AlEE Al e 2T RE
o, A&} ofghu g o2 159 Dej7} AH]  eggollA] W], AZEITE $Ake} AFelx] el e
=t R E #F+ EY reaction-negative, coagulase-
AG7HA B SFP 5 71 & 21820009 & positiveR, o] 0] 23 235 AL Po 1
9] Kansai districtol| 4] 2HAJ8E A0 2 10,000 o] LEXA] e T2, EY reaction-negative colonies
of 255 o] o] A HeflX HuHE 0 A 7 of st AT Bo] o] FAAA] Al §lo B ¢
25 FA% A% YHERZ AE AT & HEFL U
ol 0 FE FATEA o] Yelo =z e At o] SFP AlF5d AEAE Aitshs 2
2AE UAENE A54 A7} 37 ng/lg T BT 7R 14 Batapel zlo] ¢ol 9l
2 AZHJoM, AT HHE FF2 dg o dE 0] 20039 BepE o] gaEG oA AAL
200~100 ngo 2 FAHEHAL}, F 2L A T & 3421 F 317 0] AT 308 Qe FE, AAL
AollA 130T ol 2~423F AtAje]so] X oA HFo] FtE ST W9l B A} AlFE =
Tt wAlE A E QAR FEAE @0l - 2 88 F chicken pancakeo| A F4 TR
A Ejo] 2= Mgt o] AEESIch #e]¥ 75 SEA, SEB, SEDE
19999 Lo Al WA SFP2 taHegg-yolk, ikt on, G2EFZ Qe AES FAFshe
EY) reaction-negative strain®l] oJ3}) Watqict, 3] 3A7gk 5rE o] A F 4789 M7} EFoll A SEA,
Ab 2elld HA AARE gk 53] WhEldetl SEB, SEC, SEDE A ol SRR
o] T 8L HY A5 5 Wit AFH SFPE 3 o] EE|FHATt wpehA] o] AlFEe] oY A
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A & (marker) 25 83318 4 (coagulase)9} %

=~ (enterotoxin)7} e}, A
freed 4} cell-bound® o] ¢l.on, WA+
e Aol Wolx, A8/1A% thert. o &
A gFEo] B4 T (virulent strain)ol| 4] AJ4F
™, fibrin barrierE FEAIA A4
coccal €73 (localized staphylococcal lesions)¥} &
H(clo)s =gttt shAIRE # 2
negative staphylococci7} H944S B3k 3lo] &
5ol o4 e @77} dasi

SEst 3

staphylo-

coagulase-

AT} Streptococeus pyogenes?F
AAFSE pyrogenic toxins(PTs) o] £ family 5 3}
Lpolt}, o] 58 ABESHA A3etz] EAJo xfo|E
EF5™ S‘super antigen’ &2 AFEH7| &= S},
SEs7} PTs Al gel7l= spAlut, 43 Al w273
T3S Kol AL SFPolA|Rt HolE 5F o},
520] %8712 W, FEG AR 20
wol ] 75

22 4SS AR Aol o Aoleha o)
Aot

FHEEPTR] AAFE 5

/\1 local neuroreceptor’} A=<

=4 A2 E
thermonuclease(TNase), hyaluronidase, lipases,
hemolysin 5-°] Ut} TNasei= ol ¢FA3} endo,
exo-nuclease2. A E oA DNASF RNAS] 714
£3)| (hydrolysis)& -%A]71™, hyaluronidase=
Y matrixE 52| A A
& /‘1]_:15 Ylolla FHO T FeAfate] ERks &
. o]l lipases= o] 1]5-¢} 9|8} 22| 0 2 ¥
XL_% 3, a-hemolysin &2 §uH-3-S

F 23t} B-hemolysine lipocarbohydrate
sphingomyelin complexol]4] 2838}, d-hemolysin
o] ThFgH Al Z oA lysisE L0715 gt

mucopolysaccharide®] A|3E
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H 23S 7.34 log CFU/g, HT 82 7.35 log
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o] Z45 Arleke EAFS 5.00 log CFU/gE 4
gkt

232

229 g ¥g
71E 7

St 2F el 2000 #A FAEE
e A AT A AR Yol Ve
Aol AAEo] ok, FAEE=AFT o] ﬁZH
oM & o EthetaL 17kl e A
Aol AetelAA g2 Ax - Tk %gf—a—
oIk 25, At e EaA e AU H o]
o) 7k, 7tz E oA oo adiE A3t

7FE A olv], AR - Ao EF= 2
d

ATEE 1 g7 100 OB 3F 71EE 2

Mo
rué
L

oy 2

e
Bt

5% 9 FAA=AME o o
WA 5 Qs 9 1 2
*(frozen pre-cooked food)ol] i3] 2]F 1g3
coagulase-positive staphylococci 100 ©|3}, & 1§
T A 7+ E A% (prawn) 2] 79 500 ©]3t= 7]
3 A5 ek, e BTN AFol AR
37 7] (microbiological limits for food, STAN-
DARD 1.6.1)& AAste] 2gataL 3ot o] 7%
2 AR 2Fol AEFel Qe 1S A
1= 2 =] Hdsl871ES st
k. o] 712 SAAFoIU AFEF AIEA
F RER AREE oF AlmAlgolu Q1A &)
JE ABAF FE tig FulEAE
|50l it o] 7IEol w2 A1
= % Et '7H OI*}—C" ﬂiﬁ}oﬂ 47K °]

ali r
;O

0o

ox 1o oF mu A K
=
o )y m
> o ¥
fass
N7

>
my kU o
=2
X
e
N
o
N
L HN

im



Coagulase-positive staphylococci®] 1|A& SHA] 7]
T2 GRobe AFEL g7 BAZoH, AAES g
%10 ol W/HE $FE g% 10 ol 74 &7
g3 10° o3}, 2R+ g 10° o3}oltt,

od=ro] 2]&5FA 4 (food standard agency, FSA)
oAM= AEF FAF Feloll whet vl AEH A9
8E elete, s7i o] Fhe| ate| = AdgskaL, 2t 7
g azejel] wpe} v AE 7 ARt v E
71& % W (satisfactory)-Z $Hacceptable)-E1HE
(unsatisfactory)-5-2}gH(unacceptable/potentially
o2 ol st FATEL
Tt ¢ 7)Fo] AAE 2E dste] 100 o]
ol ope A5t
o= skt

7%, 9%, At 5 el Ueteld 34
EEATR) 2L Biobe ek 12l o
B EE 10 ol3olv, 1 9] Ao B

= 10°~10° vgko g 7F43}kaL Qlet

hazardous)'

3= A, 10° 0= 10°

el

2|S

o3t

Ak 1097 FAL AT )2 99 Us
FDA$} codex alimentarius commission, ISO,
AOAC o] gol& E3}o], B34 staphylococci
9} staphyococcal enterotoxin®] A& 4 £3]E ¢
B2 3l BRI, ol A1 e
Eeate] ogk APS AlofataL Bk
—?_1%19] °‘§‘r°l‘219—“4 & Aol tigt
ago]x:h;}

O The safety of food, ingredient or process

O Compliance with good manufacturing

process(GMP)
O Their role in part of a development program
O Suitability of a food or ingredient
O The shelf life of perishable foods

- ollA= european commission regulation(ec
regulation N* 2073/2005)0l|4] “21F-ell= Abgke] 7
7ol 917io] 2 2 gl vlaEol} 250] A4
£ S wE gRHEe] EtEoAE ol g
(foodstuft should not contain microorg-anisms or
their toxins or metabolites in quantities that present
an unacceptable risk for human health, )" 2}31 A
aF3ict. ool Wt HE A, dF7heE ol thel
coagulase-positive staphylococciol] Tk 7] 2]t
A& 91gk 715e0] vkl ek, ol5ol tigh Al
AHEE ‘Commission Regulation(ec) N* 2073/2005
of 15th November, 2005, on microbiological criteria
for foodstuff available from the Official Journal of
the European Union(www.ojec.com) of|4] &-91&

2= o]p].
Ol b e

AFA ZONA LH7HA] AR SESaL (2
A J AR AE), Fafstr] 4 22 2ARE
ol HEg|o} & 9ol 60T o] T2 10T o]
3}, 7Fs3td 4T oatollA] BESITE

2FAe 25 AlF oHdE 8

oA FHstA kg AES wESkL, s
B oslk=t] 718 o577} ok, AEek2 YAk

© 2 ‘preventative approach, implementation of

rulo
o
&
B

good hygiene practice, HACCP principles of] <7}
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other species)

O Part 1: EN ISO 6888-1. Technique using
Baird-Parker agar medium

O Part 2: EN ISO 6888-2. Technique using
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O Part 3 : EN ISO 6888-3. Detection and MPN
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