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{ SUMMARY >

F=WE D-02

€@ Development of high-performance, user-friendly prototype detection
kit for detection of Campylobacter and Bacillus cereus

€ Investigation of inhibitor candidates suppressing competing flora in
Campylobacter and Bacillus cereus selective agar
v’ Isolation and characterization of competing flora from samples
v Investigation of inhibitor candidates capable of inhibiting competing
flora

€ Development of inhibitor-supplemented improved agar for detection of
Campylobacter and Bacillus cereus selective agar
v Establishing appropriate amount of inhibitor to inhibit competing
flora

Contribution

Improvement of official detection method for Campylobacter and
Bacillus cereus
Exportation of a domestic detection kit product for Campylobacter and
Bacillus cereus

Pcurp toset& v Supplementation of inhibitor to selective agar (improved agar)
ontents
& Comparison of performance between normal and improved agar in
actual food sample
v' Comparison list: 1)Detection rate of Campylobacter or Bacillus
cereus 2) Growth rate of competing flora 3) Growth index of
competing flora
v Cross-validation of performance of improved agar
€ Development of prototype kit product
v' Development of user-friendly simplified prototype detection kit for
Campylobacter and Bacillus cereus
v’ Establishing of self life of product
v Beta site test
& Development of detection kit exhibiting high performance for
Results Campylobacter and Bacillus cereus
& Simplified user friendly prototype product
€ Production of an internationally competitive domestic detection kit for
Campylobacter and Bacillus cereus
€ Uplift in sales by commercializing detection kits for Campylobacter and
Expected Bacillus cereus
L 4
L 4

Keywords

Campylobacter| Bacillus cereus| Cost effective | User-friendly | Detection kit




<Summary>

Development of high-performance, user-friendly prototype detection kit for
detection of Campylobacter and Bacillus cereus
€ Investigation of inhibitor candidates suppressing competing flora in
Campylobacter and Bacillus cereus selective agar
v’ Isolation and characterization of competing flora from samples
v Investigation of inhibitor candidates capable of inhibiting competing flora
€ Development of inhibitor-supplemented improved agar for detection of
Campylobacter and Bacillus cereus selective agar
v’ Establishing appropriate amount of inhibitor to inhibit competing flora
Purpose & v Supplementation of inhibitor to selective agar (improved agar)
Contents
€ Comparison of performance between normal and improved agar in actual
food sample
v' Comparison list: 1)Detection rate of Campylobacter or Bacillus cereus 2)
Growth rate of competing flora 3) Growth index of competing flora
v Cross-validation of performance of improved agar
€ Development of prototype kit product
v' Development of user-friendly simplified prototype detection kit for
Campylobacter and Bacillus cereus
v' Establishing of self life of product
v Beta site test
Development € Development  of detgction kit exhibiting high performance for
Campylobacter and Bacillus cereus
results € Simplified user friendly prototype product
€ Production of an internationally competitive domestic detection kit for
Campylobacter and Bacillus cereus
€ Uplift in sales by commercializing detection kits for Campylobacter and
Expected Bacillus cereus
Contribution |€ Improvement of official detection method for Campylobacter and Bacillus]
cereus
€ Exportation of a domestic detection kit product for Campylobacter and
Bacillus cereus
Keywords Campylobacter | Pacillus cereus| Cost effective | User-friendly | Detection kit
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1. S0 B3

TE W&
P B Ao HEFEg: a2 Campylobacter jejuni | coli 2 Bacillus
AzEx cereus®l] A=< A% AT AGAE Jidsta HAY A A
T 2 =AY E Nt AugoR AFA] Ao HYAH S Fola A
gt AE =2 ¢ YA g kitE MEske A4 s
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Figure SUY, Repored nodfication mies of Toonoses in confirmed rman cases™ in the EU, 2012
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ol g Campybbacterﬂol TE HAEZH T HFL 7IESoE JtaSolAy Hes

Zt

A %141«1 AEFFHT R FAbEe eI R A4’ o Campylobacter
AZEs A% vAdE AFHA AFSE = S8 vx (mCCDA, modified charcoal
cefoperazone deoxycholate agar)= A€o ol H&s Campylobacter 7AZ°] ©
& Zeg Buxi gl& (Chon et al., 2013)

mCCDAS] HHAdE =ol7] 93l H7HsEle 8 22 3 AMd cephalosporin
FAAIY, g/ EAo EAlste T8 AATEC] ol FHAE Ealste
(ESBL, extended spectrum beta-lactamase)S AAFgFo =H A &2 A AHS 3§
e AFY

Jln fof
—|—' 1‘)" e

a
ol AATEC] d3 FTHAFH A (MmCCDANA EFH o= A=A il
H=sHA Aoz sty HAE FEAHAFA Campylobactere] @ Aol A=
A9 WPozZH, 7taF SAAA Y AHESE Campylobacterd] AZ°] E71sd 4
27} 22 (Kim et al., 2016) (1Y 2)
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19 2. Campylobacter 328 AW A(F); AAMA(T), BRBAHT(FSA HEH);
Campylobacter (34 314 %)>

& Bacillus cereus®] 7% REE2] AFoA AZr|Fo 2 #Asta I WA TAH+=
AFE5d T W EsHA ZdYEHE #olr]l Wl ol BAstr] g 71E9 MYP
W R|= Bacillus cereus £]o ©+& 13 A o] polymyxin BMYPe] 7|EH o= 3
7He = A A A o8] AAIEHA FEkal MYP HiA] Aol -3t HH T A
2 7 AAC & RS FE @Yol ALKFHoE HiuHu J3(Chon et al,
2012)
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TR &2 wjA A2 845
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£ B4 X2 AuE 3 o] AR Bk wEt vixE A2 A A
|3

¢ A BAAHOE ATHIT A= EAFAELVF 100 g == 500 g ©9e] EEmix= A
FdFo] BA g2 nAdAE EZesHA B 49 EHE FaEVIMA AR &%
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A 2% AT e 3 2
EHE A7 718 & AXQAD
A1 788 R A3

1-1. Bacillus cereus 8 X /N 7| &

& Bacillus cereuse FAF O E BE MR F7/, oA, &7 Fol s A Fo 49 &
Z3stal o B cereus®| TAES ALY WAAE O we EY B 4SS o tiH
¢ =7] WZol] BEHRTG= AFol $AA Hol MA A= B cereusell Ty A
s 7HAAL A+

& oA e B cereus®] BEF7IEOE A, frobd&AEF FolAe= 100 CFU/golst, F-<=,
AH e FolA= 1,000 CFU/g olst, %, 1x=7HF 59 Zwv|4FA+= 10,000 CFU/g
ojgle]l HE 7|FS /IR o o7 B cereusd] Y HES 7oz Agn|z|
S A8 mE:stE ol Ee AR

& AA F= AEHIL A+ B cereus AEE AR Z= MYPA (Mannitol - Yolk -

PolymyxinB Agar)o]

%—o] q] 3T % o)

bromothymol blue agar), KG agar 244
B. cereus= egg yolkel 3% lecithinase®-&<=
S BdstA Edl= Aol 5o Z Mannitol
W= d= o7 gelo] 7hs3s

F W B cereus®] HES 91% MYPA vjA| 9] ARG
MYPA®| H7t=+= FAA A

o

53l B cereus %

Ho
Tf_f

A A 7122 7]e} Gram positive bacteria®] A F o] that A3t YA < —%7}

o] o

sty B cereus 7 Zol sk AEHAS A=

B AL td GYAE o

F7HA2 Zavt
83}a] screening testE
cefuroximeo] 71& B cereuse
gl

weba B Ao
7sal o

Bl wS- S5 B G

1
|

Al

MYPA®] cefuroximeo]
/\] = o]] /K—] 2

—1 O
A el A

a}
:ﬁl_
HEadr

Ae 7z
= A HF F 2l

=

=

=

-

cereus

1-2. A3y

D AHgFF

B AT HAE
.07

Fs A KEIDS] W83} Zo] F

Ciaria=

o=
- fu

-80°C deep freezeroll E%E]‘}i?j

I polymyxin B& 2 Gram negative bacteriag 3

AL LR R
et oA A yeke] Ao 2 FH}

718} PEMBA(polymixin B - pyruvate - egg yolk - mannitol -

Ll

dwut s

Akshe] Al A=

=d<s
g Z] 7} 712 MYPA HjA]

28 F9°] Bacillus cereus #+%5 AF&3}

stock cellZ%-¥ blood agar



(bioMérieux, Marcy 1’ Etoile, France)ol] =23t & 35°Coll Al 24413t vl &Fsto] AH&-§F
1 A5 /AEE mMYP ¥iR9] A5 AF H7le AHSE #F

o FEEE
279 AEEFS

B. cereus KCTC 1013 1
B. cereus KCTC 1014 1
B. cereus KCTC 1661 1
B. cereus KCTC 1092 1
B. cereus KCTC 3624 1
B. cereus FAB10/72(T-E¥E)
B. cereus (Wild type: Clinical isolation) 4
B. cereus (Wild type: Food isolation) 18

SAMAERF 28

2) AAA T 54 &4 2 ZAANTE JAER $ET U2

& B cereusidES Y3 Agufx|l MYPAC] H71E+ dAYEZQ] polymyxin B& F2 Gram
negative bacteria® EHOZ Ad|std B cereus’} 43l= Gram-positive bacteria®l] U3}
o 1z1A o7 AYAS Fol: 7|50l Jorz B cereus] AYA AEFE V71 2 A
A& &R0 w A3fstux kit = AMS Tt F7IE HrbE A FE &

A 44 F 44 A8 F BE Fokel A AME AAuAE Astng 3

r

3) Minimum inhibitory concentration(MIC) test
& 2 AT HAAE Tt JNEEHE AR el A HAUiEe RS TIEY] B
cereus®] 2] AAZ WA A B cereus7t A FAA TR thEte] o= AHEo

Wigol A=A HZESI o™ <&E2>9 o] MYPAE 24 A FFAA AAE WHo

2 W RS galstel 1gk F/1W AL AN F 20 me] §FoR wAsA B
Tt A=
¥2. MYPA A A= formula
A &4 o< q4+5 3 A&
MYPA Hol~ 525 | Mannitol Egg Yolk Polymyxin Agar 43 g
Mannitol-Yolk-Polymyxin B Agar
{Oxoid, UK}
SR 2w Polymyxin B 100,000 IU




& MYPA wjA|o 4-64 pg/mL F7}A cefuroximes H7lste] viAE Az T 287 B
cereus 4FE 1 x 10%ells £Zo2 u|A o] HE3] 30°ColA 24Xt vl & F3F9
A EE Tl FHo=E FHF

4) Cefuroxime &% ZAA- ¢FulFHoA 2] 3] 53 (Recoverability) A3

& MYPAd H7t=El= A9 cefuroxime %& H7FstaA 4-32 mg/l FFo2 ©AE
3= cefuroxime FAAEZLS A7 modified MYPAES A X3P o ZF dAE 3AH
E9o] cefuroximeo] H7Fg MYPA ujA 9o dAHZ FF9 H4& HIFTIF & ITE

=
=7 3te] cefuroximeol] gt B cereus 3 &2 S H713t

& 328 Hrl AP A&D FFE= Bacillus cereus KCTC 1013, Bacillus cereus KCTC 1092,
Bacillus cereus F4810/72, Bacillus cereus KMS_2, Bacillus cereus KMS_tofu®] % 57| ¥+F%
2 A AR e A =FoA AAT WR(Ahmed et al, 2012)& <183kl oF
15-15070 9] 3 EF o] HE=H wiAE o= otgfo] I i & 4=dhe= o=
3 54He HrHg

Recoverability (3] &3 %) =

(mean count on each medium / mean count on blood agar) X 100%

5) A4 4ENA WA s A

® HEZH U B cereuss] U@ ABrE] TN F 60o17)9 HFL TR HHsto]
A& WA MR MAE ol &F B cereuse] % =§ah— Bolslgom <ED mE
AEE AN FAT 9N WEFPENA Tl F ulA 4% Boh AP AP

3. HjA 45 B7HE A5ty AAE HF AR H2E

A &= HE0AMe ix| 45 E7t
RS WE )
aFF 10
= 10
A 10
B. cereus
Ry 10
L 10
OF & 4 2| & 10
=4 E 4 20 60




& JA HF W B cereusdE AFE st AFFAA AAE HHES o]&ste HjA
A% B7HE X9

& A 25 g9 Z+ AF ARE 225 mLe Butterfield’ s phosphate buffer (Difco)e} &3tsle]

1 ml& #Hakd 59 MYPA #jxo] Z+7z} 0.2 mle &535+4

Hasds JddgPstgor s YHo= 539 modified MYPA wiA|o] 24zt 0.2 ml&

Lot BAED T 30CToA 24M%F v gS Bt &34 S Hole oF 15-15071

Fol APFAQ B cereus Hes G = Ho S/i7EA AMEete] A FFHCA AAE

A Est A@y 2 Colony PCRE S o 3le] SAF5AHL g

1-3. 434+
D AAAT §E4 4 2 AAAT JAEE FET U=
¢ = AT AAE Fsho Al AAH B cereus HEE mMYPA AEujx]o] FriE 7t
FAEH TRTFOZ cephalosporin AlEe] A A =& S EHFgd O g =
F(JW Chon et al, 2012)S nlgo 2 (F4>9} 2] 1~3A4 2] cephalosporinAlg A A 8%
o] TRFS HAAT

®4. A5t Bacillus cereusd&§ A9 wjx /A#g 995 X438 Cephalosporin FA FH T

SdEEE=zRZ
A g SdHEHZ MIcH (generation)

Cephalothin 1

Cefazolin 1

Cefoxitin

Cefamandole

Cephalosporin
cefuroxime

ceftazidime

Cefotaxime

Wl w| w N NN

cefoperazone

& 14 % 8% CephalosporinAlg &AA| FRTS o] &3t B cereusoll tgt HAA N s
MIOE Hrlstodste] 2l4F B cereus 73Z&8 mMYPA AEux] /et Al F71E2 HUlE =
HAo FAAE HF AAFF o I A= <ED 2



5. A9t B cereus &8 AR ¢ HrtEE AAATE JAED e AT HLAHE=MO) 23

Cephalosporin: Minimum Inhibitory Concentration(MIC)
2= @7 | Cefuroxime | Ceftazidime | Cefoperazone | Cefoxitin | Cefotaxime | Cefamandole | Cephalothin | Cefoxitin
T U= (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 64 64 4> 32 32 32 16 32
2 128< 128< 4> 128< 32 64 64 64
3 128< 128< 4> 32 32 32 64 32
4 128< 128< 4> 64 128< 64 64 64
5 128< 128< 4> 32 128< 64 64 64
6 128< 128< 4> 32 32 32 64 64
7 128< 128< 4> 128< 128< 64 64 64
8 128< 64 4> 16 32 16 32 32
9 128< 128< 4> 32 64 32 32 32
10 128< 128< 4> 32 32 32 32 32
11 128< 128< 4> 32 64 32 64 64
12 128< 128< 4> 64 128< 64 64 128<
13 128< 128< 4> 16 32 8 16 64
14 128< 128< 4> 32 32 8 16 16
15 128< 128< 4> 32 32 32 64 128<
B. cereus 16 128< 128< 4> 32 64 64 64 64
17 128< 128< 4> 32 32 8 16 16
18 128< 128< 4> 32 32 8 16 16
19 128< 64 4> 32 16 32 32 32
20 128< 128< 4> 32 64 64 64 64
21 128< 128< 4> 128< 64 64 64 64
22 128< 128< 4> 32 32 32 32 64
23 64 128< 4> 8 16 8 16 16
24 128< 128< 4> 32 32 32 32 64
25 128< 128< 4> 32 64 32 64 64
26 128< 128< 4> 64 64 32 64 128<
27 128< 128< 4> 16 64 32 32 64
28 128< 128< 4> 32 64 32 64 128<
29 128< 128< 4> 32 64 32 32 64
30 128< 128< 4> 64 64 64 64 64
31 128< 32 4> 32 16 4 -] 8

2) 287 3ol 3}t cefuroxime A =2 2] minimum inhibitory concentration (MIC) test
AAMT AAEZZ HF AAHH cefuroxime AAE A NAE B cereus A& A n|
A H7F Al B cereus®] Aol AV flee ASstuA; 28708 Bacillus cereus w50l
th gk cefuroximeo] gt HAA3Ms=MIOE ST 27 <FE6>F #Zo| 64 mg/L(1HH, 239
B cereus ¥5) ~ 128 mg/L ©]’d2] aFZoAel MIC gkol 1= o, cefuroxime A
=dE& B cereus®| Ao & FFe PIAA Fornz MHuA W Aqt HUF FBEH=E
23k Ao g glld



6. Bacillus cereus #3¢) cefuroximed] tdt JAAHE=MIC) A7}

o aFEHS Cefuroxime(mg/L)
T 64
2 128<
3 128<
4 128<
5 128<
6 128<
7 128<
8 128<
9 128<
10 128<
11 128<
12 128<
13 128<

B. cereus 14 128<
15 128<
16 128<
17 128<
18 128<
19 128<
20 128<
21 128<
22 128<
23 64
24 128<
25 128<
26 128<
27 128<
28 128<




= 2A-

'l_.
SR

a4 o] 3] & (Recoverability) A3

3EE Ades St HAHY
o] A g H7tE2 0 ~ 32 mg/Le] ouFd
A7 e wlA WelA B cereus #F2 AFH AEeHS st IEHS
B7te Ax <EDI 2ol 8 mg/lLs =9 cefuroxime FAEZo]l H7tE wiR oA 7HA
=2 B cereus?] 3EES HYPOw(80.0 + 3.4), cefuroximeo] A3 THEA %S MYPA
iz 9] 3 5-5(80.1 + 2.1% Y23 FFolA B cereus 52 3EHES B

3) Cefuroxime =
& Yo A
A7 = =

G Bl

cefuroxime =5 HjA o

2 8}8) =] o) 5% 9] cefuroxime

IPF

®£.7. 943 59 cefuroximeo] 82 MYPAYIAME B cereus 3|1 8E H7l A3}

cefuroxime - MYPAoI A 2] 3 EE (%)
TFol&
0 mg/L 4 mg/L 8 mg/L 16 mg/L 32 mg/L

KCTC 1013 84.06 82.61 92.75 55.07 20.29
KCTC 1092 82.69 80.77 75.00 80.77 75.00
F4810/72 83.87 67.74 80.65 74.19 70.97

KMS_2 76.15 78.90 73.39 64.22 89.91
KMS_tofu 73.91 76.09 78.26 89.13 63.04
Mean + SE 80.1 £ 21 | 77.2 =+ 2.6 80.0 + 34 72.7 £ 6.0 63.8 = 11.7

4) AA HFAAe viA Y5 49

¢ ANFAA FuE= HA AF AROA Z|ES MYPAWR|Ie} A5 JdE modified
MYPAWIR| & ALg3t] B cereus?l HAE=AHE H7Isk A3 <E8>3F #o] 7]& MYPA
sz o] B]std AlF EHE modified MYPABIA| A w]-$ 53 AHA AZx HH&
skl gk
8. 607 AFE MEZANA B cereusd AZE FAL E3 WA A% via A7
¥4 (CFU/®)

A5 7]1& MYPA M= MYPA (Cefu-MYPA)

Mean = SE Range Mean = SE Range

=7 82.0 £ 38.7 0-400 182.0 = 51.1 20-460




Rk 906.0 = 221.8 200-2,090 999.0 = 250.9 300-2,340
A4 581.0 = 320.7 0-3,300 880.0 £ 520.7 10-5,370
4 966.0 = 177.6 0-1490 652.0 £ 200.4 0-1,750
T 72 20 £ 1.3 0-10 9.0 £ 5.9 0-60
opxj el & 440 £ 23.5 0-240 50.0 = 23.9 0-240
Mean + SE 363.5 = 81.7 0-3,300 462.0 = 110.9 0-5,370

oot

& 7L vudF AP E B cereus] A5 AF FHAW A4 1,000 CFU/ge] A%t =& &

|Eelm=, 24 1,000 CFU/golde] F-AS AlgE iAol sk Al oJdE wjA] A ¥ =2
HAEES HoleA Mu AFT A <FEPO| AAet o] cefuroximeo] ¥ modified
MYPA(17%)7t 71 MYPA(12%)°)| ®Ist <F 5% 7td © £ AEES EHIoH
A2 = MA" B cereus 7AEE modified MYPAMIA|GIA B cereus® A Al &ol| thsh

=< AT AE5Y0

N
i I

o

o O =3
== 71510?:!]'

9. 7]1& MYPAuI R ¢} 7149 modified MYPA BlX)dA 289 B cereusiZe A&%9 vlw A

NEF (%)

A= MYPA, CFU/g Cefu-MYPA, CFU/g
ND | 10-100 |100-1000| > 1000 | ND | 10-100 |100-1000/ > 1000
1EAE | 2@ | 600 | 23 | 0@ | 00O | 4M™ | 600 | 0O
=07 00 | 00 |70 | 3G | 00O | 00 | 702 | 3
2] 1@ | 40 | 4 | 1@ | 00 | 40 | 3G | 306
2] 1@ | 360 | 3G | 306G | 20 | 1@ | 36 | 40
HFAF2~ [ 81 | 203 | 0O | 0@ | 600 | 4D | 0@ | 0O

ofjde= | 4 (7 5 (8) 1@ 0 (0 4 (7 4 (7) 2 (3 0 (0

Total 16 2| 20@3) |17 @8 | 7A2) | 12 0) | 17 28 | 21 (35 | 10 AN




5 71& Hi A& AL wjAZTe HEA HE Bl

& 71E MYPA ®iA= B cereus ©l9o vt AA Fg F2Ho] FAlolmE, JAH
mMYPA HiA|ol Al AA FHeto] AlojH e Zo] BFHog 607 AFAIEA thete] H]
AP AP A3 <AFDH Zol 7IE MYPAMIA| oAM= 93% 7S] wiAloA HA
Aol A&=HAoew JAAE mMYPARIRAE oF 23% A" 70%9]  wiA oA Tk
ARGl HEH ZAFJE B sJAd mMYPAuiR|e] Aelxo] AH $F3 AL
sl o Fripx o=z wjA|d 300 CFU/plate ©]/e] AAXEo] HEd Hod
v 2] (highly contaminated media; F2] Z&A Rl - /A" mMYPAR|A| ol A= 20%
oj3te] A oA FHed HE AHAE BHAUOoU, 71E MYPARA| ol A= oF 50% F7HE 70%
o Y= wiAllA #Hed HE AATE o] At ATd mMYPARA S -3

e e AED

El

891, 71& MYPAH R @ A3F /dd mMYPA vl X9 Non-Bacillus cereus L Q4% vl A3}

U

MYPA

0% 20% 40% 60% 80% 100%
OND ®0-3 CFU/plate 23-30 CFU/plate m30-300 CFU/plate m= 300 CFU/plate

& {8 Ao} o] BEEHI sltoz ENQ BHE Ao HdEy Al Xgo]| B cereus
=z B A2 B3t A AdE mMYPARIAS] AS Wxol AR e ZAL ¢
o =4 B cereuse] WA et .

AEHe 295 HIem 71E MYPAR| x| 2] 75
=

32
ot
r (%]
o
4
o
ot
e
i
)
Ll
o
uked



A =l 3 F4 o2 I3 pHHSEZ MYPA HjA|

Phenol red A A ¢F

1
T

A7k gl

)

MYPA uvjA ¢} Blm Al 8B]<=3F B cereus

= 7€

& Ao A5 A mMYPA A=

74 Bl x|

7| Euli x|

b

B5E

<
30

My

u|
1)
ELl
B
o

)2, 71& MYPAuIA] R A7 7@® mMYPA #jx)¢] non-B cereus 2



2-1. Campylobacter ¥ X 7}& /N8

& Campylobacter & Q13+ AF%5 Atals Bujg 3 T A AAHo= A=A =
A

Ze Fl HAEHANAME Campylobacter 294 2L w s7|xAog Zduid F
A s T3l AES AAlstd BUEHS L &

& Campylobacter &S $13te] F2 AHgEHE Agujx] 2% mCCDA 8 A (modified charcoal
cefoperazone deoxycholate agar)gb= €Yol Hl FFH AMEHujRAEA], charcoal, sodium
pyruvate, cefoperazone 5©°| =0l o FF MAeujx]= FDA, ISO 53 22 A4
A=71Fd A AHEEL AF

& HTole =g~ veda e el AEW|A|(CampyFood), ¥ Z4ol= e ZEH|A
(CampyCount) 5 Campylobacter 2] 2 AZE A] Eo]|x o2 HhAlsl= chromogenic HJX] o
gk g = o] FojX 1 Qor} chromogenic Wi A= ESBL A4 i+ 59 AA e
Ogk AAEE Ak H arte] 7HANE st A= Aol A+

& 2 AFolA = 7L wj Aol Ml AdEldo] s, AFAe g FAE ¥ FRY

S5 Ao WA S BEFHEA e AEE F79 chromogenic HiA & 7Hdst o

ATFHAE Tl 2l MNEE Campylobacter 7 Z-8 A A& o] 83}

Campylobacter ©1 2.9 A 7} EA7F == AS(BR) AsdA9 s g Eo|xo

3 4= A5

e o

2-2. ALY

D A3 A" &5

& 2 IAAZS Bt Al MRR Campylobacter &8 AR o] g W= 2 Eolxd
gt A5HSS HAste <F10F Zo] 24T % wid type #FE ZF3 F 32719
Campylobacter = % 30701e] non-Campylobacter 55 AH83t92™, -80C <] deep
freezeroll ®33H Campylobacter 5 A Aol A 37~42C Z7AO.E oF 48A|ZF w3t
o 3B A7 2w, non-Campylobacter®] 73-%- 37C ZZolA 12~24A17F wjksle] 3| E-A17



¥10. A5+ /WEE Campylobacter &8 AAMA Y Hs HAF HUlo A LH +F

TEER
T & JIgIEM4d TF3 T F 78 AgTdFE
. Campylobacter jejuni BEY/ OREY 15
Campylobacter | Gram negative - =

Campylobacter coli BHEY/ 0P 17

Bacillus subtilis ATCC 1021 i 1

Baciflus cereus ATCC 10876 BEFEY 1

. Baciflus cereus ATCC 14579 BEFEY 1

Gram positive — —==

Listeria monocytogenes ATCC 51776 BEY 1

Staphylococcus aureus KCTC 3881 BFEY 1

Enterococcus faecalis ATCC 51229 BEFEY 1

Acinetobacter baumanniiPS1 BFEY 1

Citrobacter freundii ATCC 8090 BEY 1

Cronobacter sakazakii KCTC 2949 pra | 1

Campljf?:bac tor Enterobacter aerogenes ATCC 13048 EFEY 1

Proteus mirabilis ATCC 7002 27d 1

Pseudomonas aeruginosa KCTC 1636 BEEY 1

Gram negative Salmonella Enteritidis 106 BEEY 1

Shigella flexneri ATCC 12026 BEY 1

E. coli ATCC 11175 BFEY 1

E. coli KCTC 1682 ] 1

ESBL producing E coli S17| 11

ESBL producing £, coff 10| 2

ESBL producing £ coli | 1
sME2RF 62

2) AAAN T JAEAD FTHF AF AAE ¥R AF

& <EIDFH} o] & dAFHAAE FdstuA dul AdF L APEF AFE S5
non-Campylobacter®] E3}2 Q1 A& B Campylobacterd] ZHE&E F4S 93 AdAERD &=
B 5% *dzéﬂ%lﬁfﬂ 53] tazobactam ="M BAA Sl A At A5
H A3 EdL F8slo] tazobactam=S Ay NLH Campylobacter 7%
Ve = SR HF 44T

ofo
e
)
=
R
2
A

E11. A5+ Campylobacter 71 &4 A9 vjx MEE Y3t AAH FYA FRT

SHEEREZ
i Z8EEAAHE TaEd
Clavulanic acid 63% Chon et al, 2013
Polymyxin 62% Chon et al, 2012
Cefotetan 71% Chon et al, 2016
Cefoxitin 70% Chon et al, 2016
Tazobactam 99% Chon et al, 2016




& H= AAF tazobactamo] F7VH A Campylobacter 731&8& Az NS 9Jsh]
<E12>9F 2o formulaZs A&t
& 2 ATHA FPLS Bste] A MEE Campylobacter 71Z-8& A €u] =] o) 4] <]

Campylobacter ¢ AZHUE TiO2x= A& ©elA TrEo]F+= &7t Qlo] WEst
Here] F¥Ro] 7}s3sla 2,3,5-Triphenyltetrazolium chloride= chromogenic #iX| o] 715 &=
A EA g Ao Hets YAt Campylobacterd) T3k AElAQ-S Kol Bile
salte] Non Campylobacter & 1H <S4S a3F o2 Adst= 93 cefoperazone %
amphotericin B 9]¢l tazobactam®] ESBL A A3st= TS Held oz JA 5= dEl &
7o 2 Algt MdE AYujX 2 At A A4rE AL = Campylobacter &8
chromogenic #jA|¢] A5l thete] Hlw HESES 1P

®12. A3 AP Campylobacter &8 A= wjx]2] A& E(formula)

HE9 4EY 9= 2 FOLAZZIE)
Campy-Cefex agar Ho] 2 5t2H 444 g/L
Titanium(IVv) oxide HIIE= 1.5 g/L
2.3.5-Triphenyltetrazolium chloride b g5l 200 mg/L
C'amgyfabacrerﬁ EX) Bile salt 0.5 g/l

23273 A=A (C-mCCDA) CCDA Selective Supplement ) Cefoperazone: 32 mg/L

(Cefoperazone + Amphotericin B) Amphotericin: 10 mg/L

Tazobactam 4 mg/L

& <F1DS EUE 25 MEH Campylobacter 71 Z-8& chromogenic v Aol A o] Campylobacter

Aere <aYPH Lol AW Aol APA Yot YL Campyiobacters) HGHQ TE
of Jbsste] wlA o] BEHG Mo cdste] Hete] AL H% Enols @

93 A5t AEF Campylobacter &8 WA A FolH o2 HAEH Campylobacterd] e HH|



3) Inclusivity/exclusivity H|2~E- €} 8jX| ¢} B2 ZHF

& 2 AFHA FHE Tl AT ANER Campylobacter ZE8 A8 A7} C
o]¢Je] thE w59 ARS AMIthe AL st KEIDAA dAF3 75 A&t
o inclusivity/exclusivityE 7353+

& OO} 2ol ERAfAA A= U= IWF Campylobacter Wi A ¢+ Chromogenic WA 5
I 2 ZF FHAHmMCCDA v =] (Oxoid, ¥=%), Campy-Cefex ul #](Oxoid, 4 =), CampyFood

chromogenic ¥ A|(BioMérieux, X&), CampyCount chromogenic B Z](Oxoid, F=)E 4t

ampylobacter

07 LAQHANA AF3 Campylobacter L non-Campylobacter #+5% 10° CFU/loop 3
o7 A3 & Ztzte] wjA|o| HEFIPow wEr] 2HOE 42T oA 4847 F<F wl

g & AAARE BFst AP A Campylobacter’d® &2 745 FHo=E AAHT

mCCDA HJX](Oxoid, ¥=)

-

CampyFoodt8l A](BioMérieux, ZtA) CampyCountdfj X](Oxoid, ¥=t)

I34. wiA AE 4% Bl AS Bl AR B A AL wiA

4) ASEHR) AFAAL AL vixe] AFHAE- & WA} T

& 2 AF AAE Fsto At NLE  Campylobacter <8 chromogenic] A& o] 835}
AA AF AEA o A=HEE &

® Campylobacter’t 29 A BAZL He AFS ®@, d¥x 59 /ta§o2 B A=
Agoll fFredEe ASER) 100veE 9 & A " C-mCCDARjA ¢+ 7]&
ERAbo A A]#F<Q] mCCDA ¥ A|(Oxoid, ¥F=), Campy-Cefex uJjA](Neogen, 0]=),
CampyFood chromogenic ®j Z|(BioMérieux , 3Z&2~), CampyCount chromogenic Hj*](Oxoid,

Gl o wiA e viw dFES A

o1&

L=

oot



& AS(BER)Y dx(rinse) ¥ S WHLS <TE5S Zo] Hl= FHF9 A FkdraQl
USDA FSISe] Z2EFS ulg oz sty on AS(HS) AMES 400 mle] Buffered peptone
waterol] &3§sle] 183F shaking 3 % rinse®) 25 mlS 2X Bolton broth 25 mils}
E3tsl ml&r] 202 42T oAl A 48413 vl gt

& v 3 3 WFo]lE o] &3t 5 A Y =d F wsr] 2HOE 42T oA 4843t

WoFstel $23 WRW WERe] Pere Hestel B 43l 2 colony PCRE

ol

AR gAY

<L

Bolton broth

425 48A|7F SRH|YS
1

1.7 El 3 EHIX]
2. mCCDA HiA|
3. Campy Cefex HiR|
4. H{eOE|2 A0 XZHsh 3 ZH|X|(CampyFood)
5 2402 AMO[M HMZFe 3 EHIA| (CampyCount)

425 48A|2t
pleauyor

ZE =Y 83

375 ASER) AsoA AT wize A5 43 33

& Colony PCRe 7#A$ EAWESIZ O R Campylobacterd] 3AF5AHE A= WHoZ
ANE Campylobactere] &< 0.2 mle] B¢ SFF 343t oF 1083 #U & 94
sl A= EE35te] template DNAZ AF-&3)

& Campylobacter23¥] %% template DNAZ 16S rDNA gene®] H7|AEE o] &35}
34 ¥ Forward/Reverse primer @ PCR mix kit¢l Maxime™PCR PreMix (iNtRON

st tigF SZH template DNAS]

= 4% 439

mlo

biotechnology, Sungnam, Korea)$} &% % P
MEALo| 28 B3t Campylobacter ¥/ 0.2
& PCR 718} A whe-z, primer 5%, primer A714E R 5 EW(Denis et al, 1999

st on <HEIDI ZE&



3%13. Campylobacter 331 &< 9% PCR =4

PCR reaction mixture Volume

DMNA Sample 1-2 pt
165 rDNA Forward primer{10pmole) 12
165 rDNA Reverse primer(10pmole) . 1 u
Maxime™ PCR ‘I'-‘raMi:t w i-Star Tag 12
(2 X concentration)
Distilled water(HPLC grade) Up to 10 42
Total volume | 25
PCR condition for specific detection of Campylobacter
Procedure Temperature & Time Amplification cycles number
Pre denaturation 95°C - 10 min 1 cycle
Denaturation 95°C - 30 sec
Annealing 53°C — 1 min 30 sec 35 cycles
Extension 72°C - 1 min
Final extension 72'C =10 min 1 cycle

5 ¥l 9 FAAE

& AR AZdA wixHS 4P AF, Chon et al. (201D¢ Fi & AAH
WHS ol &st  Campylobacterd ¢4 HE FE ¥ F NAEE HUlegowH
non-Campylobacter®] 73%- 74 A A+ (competing flora)e] HEE wWA FE Bty
e @

& 92 YolA ARAAFY F24 AdFes B8 7S wiAEE o] Hold AES
oulstr® AAAM o] AEH WMAY 7t A&FE Aol 55 gud

& = 100719 AW ME 5 BAAF(competing flora)o] HEH HiA]
GraphPad Instat software (GraphPad Software, Inc. San Diego, CA, USA)E o] &3}
Fisher’ s exact test& Zdste] zF wjx9] wWIZE=eor HAHAHS Hla Hristf e

o

p-valuee] -9 SAgko] 0.05HTE Hom oyt Sl A= Aaet

Lo

o~ = =
°of & =4

2-3. 434+

1 Inclusivity/exclusivity B|2E- €} x|} HlahdZ

& = AT HAAE Foto AlgF MEE Campylobacter 71Z-8 chromogenicHl] x| &} E} Afoi| A]
AN #HFR] Campylobacter AZ4 YA Y A= A5 dig via A5 AdS 1P
Ay} <FE14DANA B vie} 2ol Ayt WEE Campylobacter 71 <8 chromogenicHl] A] of A
Campylobacter®] 7 Z&E0°] $53 Ao 2 31%0 oW non-Campylobacter] 73$% 71&
izl AFEY AEEH  AolE HolA Fskovt ESBL A8 At 4% Alqt 7Add
Campylobacter 73Z&-& chromogenic B Aol A -3+ A3 5o0] #ZEJ o
Z1Ew Aol A= ESBL A48 A+ a3 o2 AafstA Xate A= &<y



& ESBL A iAo A HE Campylobacter 238 ANB5ZE FEel Campylobacter 73 Z°l
°]°1 7V A7 ﬂt AR Fgo=m QAXH ow, At NEH  Campylobacter

=& chromogenic WA= -3 AHAES HlEOE o|F ARHO=E JHdste o=

J\‘i
Lo
il

R14. A5 MEA Campylobacter A&-§ A v ¢} 71E WX 9 inclusivity/exclusivity H|~E A3}

Y H/E 25 M
T ur

Campy DA I Campy | Campy

Cefex B x| Count | Food

Campylobacter jejuni 15/15 | 15/15 | 15/15 15/15 | 15/15

4% 2t

Campylobacter coli 17/17 | 17/17 | 17/17 | 17/17 | 17/17

FBacillus subtilisKCTC 1021 0/1 0/1 0/1 0/1 0/1

Bacillus cereusATCC 10876 0/1 0/1 0/1 0/1 0/1

B|78E 29t Bacillus cereusATCC 14579 0/1 0/1 0/1 0/1 0/1

(2% Enterococcus faecalis 51299 1/1 0/1 0/1 0/1 0/1

Listeria monocytogenes ATCC 51776 /1 0/1 0/1 0/1 0/1

Staphylococcus aureus KCTC 3881 0/1 0/1 0/1 0/1 0/l

Acinetobacter baumannii P51 1/1 /1 1/1 1/1 /1

Citrobacter freundif ATCC 8080 0/1 0/1 0/1 0/1 0/1

Cronobacter sakazalai KCTC 2949 0/1 0/1 0/1 0/1 0/1

Enterobacter aerogenesATCC 13048 0/1 0/1 0/1 0/1 0/1

E. coli ATCC 11175 0/1 0/1 0/1 0/1 0/1

E. coli KCTC 1682 0/1 0/1 0/1 0/1 0/1

B 2 4
Proteus mirabilis ATCC 7002 0/1 0/1 0/1 0/1 0/1
(12Z74d)

Pseudomonas aeruginosa KCTC 1636 0/l 0/1 0/1 0/1 /1

Salmonella Enteritidis_106 0/1 0/1 0/1 0/1 0/1

Shigella flexneriATCC 12026 0/1 0/1 0/1 0/1 0/1

ESBL producing . coli B & /1 | /10 | o/1r | 11/11 | 4/11

ESBL producing £. coli 11 90| 224 2/2 2/2 0/2 2/2 2/2

ESBL producing E. coli 7] 824 /1 /1 0/1 /1 /1




2) AA A FAAM HAEE Pla-

Bl Hj R} v wHF

& 2 AF FAAE T3 AA AF ANEE ol&std Ayt MEE Campylobacter HAE&
chromogenic ¥} €} AbollM A|#F<Q Campylobacter &4 Az A& A%
3 vin HAF Age 3P A (F1509F ol At MER  Campylobacter 7% &
chromogenic ®ix|7} €} AL Campylobacter 7AZ&% A®ujz] A Fo din] FojFo=z
3 AESES 89

® = 4 79 ¥} A} Campylobacter =8 Aeinjz|e] 49 ZF 1007 T 14-2371 9]
AZES Ao 2l /MWEH Campylobacter7d -8 chromogenic ®j 2] 2] 74-¢- &o]3k
ek FEo o g AYFoRE st oF 39719 foHom 4% HEEO
ol

¥15. Campylobacter 71&8& A EH|x] 5% i3 A HESE v A3
Campylobacter ¥3< | AA A5 (%)
N (% 53], 33 20vt=)¥ Z 100=+2] 7))
A 3% 5
Campy-cefex mCCDA 7h 2 A CampyCount | CampyFood
13] 1/20 (5) 0/20 (0) 4120 (20) 0/20 (0) 0/20 (0)
23] 0/20 (0) 1/20 (5) 9/20 (45) 1/20 (5) 2120 (0)
33] 14/20 (70) 17/20 (85) 19/20 (95) 11/20 (55) 14/20 (70)
43] 3/20 (15) 1/20 (5) 3/20 (15) 1/20 (5) 3/20 (15)
53] 0/20 (0) 2120 (10) 4120 (20) 1/20 (5) 4120 (20)
A 18/100 (18)° 21/100 (21 | 39/100 (39)* 14/100 (14)° 23/100 (23)°

" zdde 9l T2 ¢l b BATA FoHp < 0.05) o nF

3) AA HFAAY AYgA vla- B wjx %} HLAF

& A A F*H HEE VNE St A MR Campylobacter 73Z-8 chromogenic

L 4

HjA o] A e HESe A=
T A <E16D>F Zo) B} ALY Campylobacter 73&8 Adu|A 9] A-$ 49

vl 2] (79-95%) 0l A 74 A ]%’“9] SAo] AFAE oW Ayt MEHE Campylobacter &8
AR BAE AHE BYo= Al
= eWALe] Campylobacter 74 <&8 A

chromogenic ®j=]¢| 73 N&E® Campylobacter

SR ER=Y

7§ chromogenic HjA]7} 7]

—,— 6]- )\—]HJ/K-]O] ol_t_’_% 5l 0] 3}

JeHo



¥16. Campylobacter 1% AHH|A] 5F0) 3 FAAAF ] A&z 2458 nu A3

Campylobacter 733 M4 FB5 | AA ANESF (%)

(F 53], 33 207 ¥ F 1007 71)

a3zt

Campy-cefex mCCDA 7h 2 ] CampyCount CampyFood
13] 20/20 (100) 20/20 (100) 0/20 (0) 18/20 (90) 20/20 (100)
23] 18/20 (90) 17/20 (85) 0/20 (0) 16/20 (80) 15/20 (75)
33 20/20 (100) 11/20 (55) 0/20 (0) 10/20 (50) 12/20 (60)
43 19/20 (95) 18/20 (90) 0/20 (0) 16/20 (80) 16/20 (80)
53] 20/20 (100) 19/20 (95) 0/20 (0) 19/20 (95) 20/20 (100)
A’ 97/100 (97)° | 85/100 (85 | 0/100 (0)* 79/100 (79)° 83/100 (83)°

ol A= & Lyl b SATE F=xHp < 0.05)F o3t
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T AL £4
Bedu 23 ZodaPE) 2ES o] &3to] B
EE°] F7IE AGsa A B 5HO0T ALEHE T
ANz F2 AFE2AAN S&3t A8
PE
(Polyethylene) BAERS JRoR Ushs AN B 21 5 FE A
Zpo] Jhgate] AF XA, 33t A5, &2 JbE, ofxA,
AAE] H 7t AE RS T YT §5E ASE
AdE Zeogda(DPE) 52 7FE48 B FeAdol
SFta shAe] At 5 Fujste] 2F AH R
oA FBE LA R A} FZHo 3
LDPE Wddel gdstm A Hago| kel o2 FE e
3lQ o Al i
(Low Density 7 ] HEgo= el 7hed
Polyethylene) \-2 4/ Zg oﬂ%ﬂﬂ(HDpE) " g nlate A9 Zwst
’ | A3 ol Aol Batel
2, AR WA E A, ag
2 AH8¥
gl o€ (HDPE) €52 fruAe] guwslal
HDPE 1de) HUAdE % A= A5 0 ol
(High density N RS
polyethylene)
LLDPE 2A(LLDPE) &2 #84 ¢ 37
(Linear low-density de] TRANE =} 7hEAdol
polyethylene) Ao Yo F+2 AHEH
Z S B4 9 39 Fgo] 4314
__ o), 73, F549 zAA Y BF ZAA ] wste] o
—| L | A4l "old e AEe] w4 ARHoz AL
PP
(polypropylene) PE(Polyethylene) Z=+= CPP(Casting polypropylene)¢te] =
M 5 xus 50 aue gned ATAE A, 0%,
ofAl, W, B, AFEZEITIIE) T T FH =
A E AHEE
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(Oriented
polypropylene)
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(Nylon)
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PVC
(Polyvinylchloride)
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SEUFADE 714 Bk 72 Aol &
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AL

(Aluminum)

Hlw & 7}A o] A w3l ﬂéi}wﬂ R?QZI o YukA
Hd AQde =34 A yAENY) &2 2 PET FEo]

PET

(Polyethylene
terephthalate)
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¥2. A7 supplement £% {7] AR

€715 H & ZF(mD 74 (mm) A 77 (mm) ol !
Clean vial 2 ml 15*33 7
Amber vial 2 ml 15*33 7
Clean vial 3 ml 16.4*38 7
Amber vial 3 ml 16.4*38 7
Clean vial 5 ml 22*40 12
Amber vial 5 ml 22%40 12

& danjRo] MUt A A B dEE E B 2
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2

A, MESA AFNES AFZH AN PPz AE A 8 AN WS AL
stel B cereussl W@ 2 wixe) A AEwY @ FAARY F4 ¥ GG
A, MESH AZol U@ 2] NRE 25 g BEFoR FUAL S o gate] AT ¥

225 mLe] Butterfield” s phosphate buffer(Difco, w]=p)¢} &3%3sle] Bag mixer(Interscience,
%‘f ) AHE oF 183 #d3 A4S 1P
HA T35 T FHsA EFH HF AEZS 2719 1.5 ml tubed] 242 1 ml® &3
Ak MYPA ¥ ®](Oxoid, ¥=) 2 cefuroximeo] F71d 7§34 m-MYPA ®j=]ol Z+Z+ 200
E EF3}o] Spread plate technique 7S ©]83 H#d =g Pg & 30T A
2443 M Fs St AF W B cereus®] 8% AFE T wiAY AdUA HEwY H

BAAFE FH RE B

[

-l°l' FiJ

=5

AA A=A Campylobacter 7,j = A%s97)
Campylobacter®] 735 AA AFAES UIFo=2 MAE &AXA

C
g 5 A W Campylobacterﬂl 3 ey H7F 2 Ase Tk AF F8EE &

] 3

ASERR), ELORA) AFAZS HFFH0] AAR PP 71E w4 8 AHE WA
& AHgstel Campyfobaczem1 W 2 ulA e AEE 225 9 AAAFY F4 RS
B7hg

Y
of%

S(FHEAW), =@ AZo tiet 242t N8RS 25g £Fo® AUA S o] &3t
%‘? 225 mL2] 2X Bolton broth(Himedia, ¢1=)¢} &3%3}e] Bag mixer(Interscience,
) ARR o 183 #43 #AHgEs T
Azt A TR F AHA EFE AF AEF vZT] 2o 42T A 4841 F<t

o vl & dwk mCCDA HjjX|(Himedia, ?1%)¢} TiO2, TTC, Bile salt, tazobactam -5 ©]
F7Fe 7B C-mCCDA  ¥iA|(Acumedia, "= Z+2F 100 pl & 53k Spread plate
technique 7] o] &%t P =4S X3t mE7] 2HOE 42T oA 4847 v g &

e
7O AR e BF WAL HaH AE5Y 2 APARe] 34 ARE WY

r# > rsﬂ =
oft

r olN

5) dAE AAEFY FEV|TT HXE
(D B cereus AEE /MAE m-MYP "R AAFY =42 FEA HI)

B A3 AAE Bt Al MAE B cereus 7F AEE AZ A m-MYPA vj=A kit A=
of gt AlF HtAAPES st HZH o wix] By =S g§s) =2
FE 67143t wi€ wiA AF 2 supplemente] FE FEA
745k

¢ =3 faA AAL Y5t B cereus ATCC 14579 #-FE AL&3tgon 3 #F= -8

0C 2] deep freezeroll R #H stock cellZFE brain heart infusion broth(Meark, =)ol #



Z35he] 37CAA 12417 &<t 23] A v & 2" B cereus ATCC 14579 ¥

a4 Hrto| AgsF
7] #4 AAL 935+ brain heart infusion broth(Meark, =)ol HZE3sFe] 37°0C o] A

2
B

2

12A4]

vjkE B cereus ATCC 14579+¢F+ McFarland standard kit(Bimériux, @ 2)e] 4¥ &

El=(0.Dsoo NM=1.0)5 7|F2o 2 343 & 108 CFU/mIY #+FE o] &3t 0.1% peptone

water(Himedia, Q=)o B cereus ATCC 14579 #F5 10° ~ 10871#] @AY 31435t
A5 7" MYPA ®ix] ol Spread plate technique 71H< ©]&3 H3 =&
[e)
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o A R P

vz AE 2 supplement®] =7 FaA4S HrsH

@ Campylobacter 71%&€ 7}49 C-mCCDA WA AlA|ZFo E& H&EA 7}
AT HFA S 5] At NLH Campylobacter 7% & %
P AS Bt HZHe HiA By AL P AAE RN YAHIAZEE 6

&\lﬂiﬂ FFI
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*
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w4 WA AE 5 supplemente] FA fEY @S Tkl AYshel AL FY

22 484 489S sk C coli ATCC 33559 F542 AHgstgon sld F3E -80C Y
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A3 A C-mCCDA vjA] kite] A

N

deep freezero| R3#H stock cell2F-E Bolton broth(Himedia, 1%)o| HFstd vz 7] =
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A 4A8A1ZE wieFE C coli ATCC 33559 w3+ McFarland standard kit (Bimériux, =& 2~)2]

4% 9%(0Dso mm=LOE 7]Eo& M F 10° CFUmIS HFFE ol&
Phosphate buffered saline buffer(Sigma aldrich, ®|=9)oll C coli ATCC 33559+ %

~1087bA] SAE | Mstden  Alqt g AR C-
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2 £487)
& 2SS Fstel AF ARE 223 WA AF AHSY TGS AP SAste]

= han| "0 il o
CEOS) o] 7k AuujAd 4 AES A F 2 Bdol tF HF Y 2 AF A

of og @A AR BeHA wido] wAlSA YEE 2 HEL HAF F Y& 878
A] el SF
QL I =
¥4, A5t MDD Bacillus R Campylobacter A& & AX% QAR T4 A&
AEY +4 4ed 92 £ ZH500 ml 7]F)
BASE Mannitol-yolk-polymyxin B agar powder H|o] ~5t9 21.5 g,/450 ml
B. cereus 7452 A 3% Polymyxin B 50,0001U
A SH}x|(m-MYPA) _ _ .
SUPPLEMENT cefuromme sodium salt StHEE 4mg
Egg Yolk Emulsion 50 ml
Campy-Cefex agar H|o] ~5t9 22_2 g,/500 ml
Titanium(IV) oxide Ajpga 0.75g
BASE 2,3,5-Triphenyltetrazolium chloride urd 5d 100 mg
Campylobacter 452 Bile salt 0.5g/1
2 37 A=) (C-mCCDA)
CCDA Selective Supplement Cefoperazone: 16 mg
3 #4273
SUPPLEMENT (Cefoperazone + Amphotericin B) Amphotericin: 5 mg
Tazobactam 2 mg

& <EDHO WS 7Wro R Bacilus AEE AZF AR W H7ME = Supplemente] A
ARel Polymyxin B @A A}y, Campylobacter FA&€ 42X AAux W H7rgE
Supplemente] 4 A EQ  2,35-Triphenyltetrazolium  chloride, CCDA  selective
(cefoperazone + amphotericin B) A& <I¥2>9 EZJIHARAAZRMSDS)AA A Al g

FH 43} st A Amber vialS HE AA S



. SIGMA-ALDRICH sk com
Material Safety Data Sheet SAFETY DATA SHEET
Vesin 54 e Do 000 2085

Print Date 18201 2010

GENERIC EU M505 - NO COUNTRY SPECIFIC DATA - NO DEL DATA

® SECTION 1; |dentification of tho substancermixture and of the compamy/undoriaking
EEY! 14 Produst idontifiers
EDILA Pt rame 273,5-Triphenylietrazolium chinde|
1 s ol Titan Biotech D0d ) Procuct Number TEET?
Corp. (Mfice: A 2, W0308, Tusa Tower, Azadpur, Dlbi - 110013, Indi Brard

Sgma
1 . REACH N, i tegestration numEse is nal avaitabile for this. substance &% the Ssubstance
Customes Care, customercares idanbotechiid com st iy oted rom recistraion, the " doss Bt
EBquine 1 MUl ation of the regiiralion i nvisbged fof a lalér
regisiration deadine
CASHNo. 208-00-4
1.2 Relevan! idontified uses of the substance of mixturs and ssos advised against

CCDA SELECTIVE SUPPLEMENT - ey ol Ml ot

4.3 Detalls of iho supplier of the satety dats shawt

Company Sema-Aadrich Koeea
- e . 608-54 Masryg-n, Wonsam-myun
Section 1; Product Identification CHEGINGU YONGN CITY 17168

Teiophang +63 31 F20-0000

Product Name: CCDASELFCTIVE SUPPLEMENT Fax +62 31 3200000

Product Code: TS 101 14 Emergency telephone number

CASH: NA Emargency Phane § +82.91-926.0080

e NA BECTION 7; Handling and storage

71 Proecautions for safo handling
FAwvoid contact with skin and eyes. Aveid formaion of dust and aercacis

Section 10: Stability and Reactivity Data FAR MO S e e el
12 Condifions for sale storage,
[Piciect against g, Store in cool place. Keop contanes bighty ciosad in a dry and well yentlated place
Stability: Product is stable if stored as per the conditions specified under storage Rectenmanded sorage lampersture 2. 8°C

gt
Storage class (TRGS 510): Combustivie Solids

T3 Specific ond usi{s)
Apar! Iroem e Uies mentionsd i sachan 1.2 no olfied Spaciic ked and stipulated

of Section No. 7. Product loses its potency / performance above 45°C.
Conditions to avoid: Heat and light.
Hazardous polymerization will not occur.

T
Biokar

-____..-""

POLYMYXIN B SELECTIVE SUPPLEMENT

USE

Polymyxin B Selective Supplemen! is used with Mossel's medium (base) for the detection and
enumeration of Bacillus cereus. The selective supplement is composed of polymyxin B. Supplied as a
freeze-dried preparation, it inhibits almost all contaminating microflora in order to favor the growth of

Bacillus cereus. More information can be found by consulting the sheels for Bacillus cereus agar
(Mossel).

STORAGE / SHELF LIFE

- Slore between 2 and 8°C, shielded from light.

- The expiration date is indicated on the vial.

- Once reconslituled, the product can be stored for a maximum duration of 30 days at 2-8°C,
shielded from light,

1R2. Supplement 74 AE< o EZIARAZEMSDS)

& AN AdE A3 uiA kit W E3E supplementE FASE FAAA ARES 77t
AE3IY &35 T ALS WS 135l supplement E7-87]

&2 mis 3 ml §F 7 wloldels HF FAA xS sbsdtgont WF FRE 2
.]
o

ml& H7bste] &Mz A &3 o] AstEe <Ugt
& 53] Campylobacter 7<% AX% WX o H7}=+= supplement®] T4 A& T Titanium
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] o ™
134, band sealerst2] 9] sealing 4]

& <9559 safety boxe 9|Heteo] F7let xdtd

Astel AIAZE £¥F Fol M RestA Aol Tbs

3o

sl safety box UlF-ol+=

2 Q&S0 F o]ofX| = sleeve’l &

AdA e

H X 5}e] Hix|e] AW Ao 7153 AL AL AAH AT ZAdd Z2AF
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Sod e Flol e BHIo A Gl AAD 3

oA o] A Zo] THed

& FhHow Aol WA AF AL BESHDA AWE>H Lol TFH gHe] A
EL AR @ AL W AF] FsAED Sgon] e S AFLES A4S
of ARG A3t 2 WA 4RW 132 = 209 WA AF S o 10% oW W
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Jimm e
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5 EF HY X] (Bacillus)

1S-m-MYP
COMPOSITION
The product js composed of a powder base(B) and 2 supplement(s)

STORAGE
Base 15/30“:: Supplement : 2/8°C
DIRECTIONS

to the boiltodissohve.
= sterilise by autoclaving 3t 121°Cfor 15 minutes.

Coal to approximately 45-50°C and aseptically add SDm! EggYDIk Emulsion
- zRE L vial ofm-MIYE. S t,-FecoRstituted

- Mixwell and pour into sterile petri dishes

INOC ULATION

= Ifthe agaf plate has bedn refrigerated, allowtowari to room
"’ temperature before inoculation.’

= streak safpleonto plate

= Incubate at 30°C for 18:40 hours.

QUALITY CONTROL.

Positive control: Expected results
L I — Good growth; bright pink colonies; zone
Bac : : of egg yolk precipitation

Negative control:

Escherichia coif ATCC™ 25922 No growth

IS DeAl T
3-5157 FAX02-

Eiasg e =t=13

=%
2219-!

‘Suspend 1'pack of the medium in 450 mL of purifiedwater and bringgently

TR SR BT AT ST

TEARIWNHSHICTIASHIE. .. ... 0.
5158

Zt H X|(Campylobacter)

J5-C-mCCDA

COMPOSITION
The product is composed of = powder base(B) and Z supplement(s)
STORAGE

Base: 15/30°C Supplement : 2/8°C

DIRECTIONS
Dissolve 1 pack of the: medium in 560ml of purlfled water and aseptl(allv
add supplement 1. - - -

Heat with frequent agitation and boil for one minute to dissolve the
medium

- Autoclave at 121°C for 15 minutes.
= Coocl medium to 50°Cand aseptl(a[lv add supplement 2.
et P

INOCULATION

« Ifthe agar plate has been refrigerated, allowtowarm to room
.. temperature before inoculation. - |
= streak sampleonto plate

atmosphere cofmposed of 5
- 6% okygen, 3 - 10% carbon dioxide and 84 - 85% nitrogen for 48 hours
QUALITY CONTROL
Positive control: Expected res:un:s
Campylobacter jejuni ATCCS 20428 =

! Goodgrowth
Megative control:
Escherichia coli ATCC™ 25922 © MNogrowth -
Emmum zoz S man s LomsmncwsAsass
"TEL 02-33159°5157 FAX02-3215-5158
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Laboratory use only

According to Korean
pblic method

-~ ey use

According to Korean
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—

t ing to Korean
public method

OH9. A AEE A AguA kit
[((&): Campylobacter &8 AXF WA kit, ($): B cereus AE&§ AXEF A kit]
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FS 7IFoE ALE AR wiA kite] 7HA S <ES5>SE Zo] wiAldE B A
Al Qo A Az, Az AAH], 2HRE Fol BT XTH HHE mE 0% HE&
sto] AbEslg oW Bacillus AEE AXA Adu]z| el m-MYPA AFe A 15413,
Campylobacter &8 AX% Agujx2 C-mCCDA A|F<2] Z$ 60563¥= HF 2A
3t

®5 dAA) Sl Qe AR AFEF Kit 7HE HER

TETE] 0] PO [BREH] . | ok
% I I8 24 0l
w4 | gsont| £+ | 2508 oo | | S0 S0 nxa lawonjzaen S0 o | ow |
/500ml I8 | (kW) el
T
1 (Bacll Ma6 | 807 B0 a 101081 633639 8148 ] 4 00 01 8243|  15413 | W 15500 | W 13930 40%
20T ATR . . .
2 - U ATIIB| 1434 2N 2 500882 | 2030428| 34864 b 143 200 5010 36338 | 60563 | WEOG00 | W 54540) 40%
(Campylobacter)

& =7] ZA & A ge| Hlste] 7pA0] tha et oy 71E Al#F<l chromogenic
v} 2] Al F(CHROMagar, Z=2~) 714 tiH] wj-¢- A H3 FFolw <F6>9 W83 ol
A A 2 CHROMagar Bacillus A A&} Campylobacteri) A A Z<l| thake] 500 ml T 2]



ARE FHo 7 A=3dte] v g A3 CHROMagar Bacillus WA A+ <F 89,210,
CHROMagar Campylobacter B A A &2 oF 119,457H4 o2 B A7 E E3to] Al5F 7futd
Bacillus ¥ Campylobacter 73& -8 2+ A&n] =] kit 7FAH] <F 73,7979, 58,893 7}
Z7tE Aoz aEge FAg

6. AA BuiE U= MR 2} CHROMagar #j#12) 500 ml 7]& 714 2=

TIAT | WAN1 | WA1 | §EAT | GRS [9EEA] . TR e
A 1 R n
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1| smae | #AE0IT W LBL 1645 2262 40 - | - BI4E |w  I5\W  E|w 00| W f-:l}l‘ G245 [ W 15413 | W 15500 | W 13850 a0
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5 A E AAFY HAANRANAY AAL
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6) &89 ANAFY FEVIL HZE

@ A5 MWEE B cereus AEE m-MYP AEu)x] AAFY FF FEA H7 23
Z7F m-MYPA v =] kite] A& <t

SgstR o™ AlAF A AL EZRE 6

ML v vz AF 2 supplementol] Tk FE FE8A4 24FS JPsto AF AL S
sl

& <EH o] T4 FaEAH A4S AYstuA B cereus ATCC 14579 & AH&3te] 2.17
X 10®* CFUmIZ z%7] #+& ZAAsAo™ A AAFE TH4LE 7He= 67143t v A
o ZA8E Foto viA AlF 9 supplement®] & 7|7kl
74 2~3 X 10° CFU/ml HHAE IBsHA FAHS
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B. cereus Of| Tigt 2 2% m-MYP 7 HiX|2] F=2d H7}

MAETF At & HYi X| MNESH o1 | Ao+ 5dEED H 1
MYP agar x7| #4249 | 2018 06. 13(%) | 2.17 X 108 CFU/ml ﬁfﬁ;ﬁfg‘;ﬁ;ﬁfgé%
2018. 06. 28(5) | 2.35 X 108 CFU/ml
2018. 07. 25(=) | 2.93 X 10® CFU/ml
8 cereus ATCC 14579 2018. 08. 28(2h | 3.17 X 108 CFU/ml
A | ey | 2018.00.20(%) | 220X 10° CFU/ml | 4EEFean 858
2018. 10. 30(2h) | 3.14 X 108 CFU/ml
2018. 11. 27(2h | 3.25 X 108 CFU/ml
2018. 12. 27(%) | 3.42 X 102 CFU/ml
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¢ <EPIF Fo] T FEAH AFES Myt Campy]obacter coli ATCC 33559 %_Fj%% A&
skl 254 X 10 CFUmMIZ z7] 445 2% 3z
e A SAHS 53 bR AF L supplement.‘l] a7k
AAG A3 ¢F 3~4 X 10® CFU/ml HAAZ <AsHA FA9S &3t

e Edol Mud HPHYL FAY

= fE

ey

#9. B dF FAE Bt Agd Al C-mCCDA AAvf=] AlFo gt FEAL H7t A3

C coli O thst 2Z% C-mCCDA 7HH HiX|2| §2°d #7}
MERF A8t x| %-E'r ¢ (258 ED H 1
& E4NTO
mCCDA agar | £7| @4 ZH | 2018 06. 13() | 2.54 X 108 CFU/ml ,ix‘:c’r;ﬂ.;' w%%}%;

2018. 06. 28(%) | 3.3 X 10® CFU/ml

2018. 07. 25(=) | 4.09 X 10% CFU/ml

2018. 08. 28(3f) | 4.23 X 10 CFU/ml
C. coli ATCC 33559

C-mCCDA agar | AMHE AEH ¥} 8 WHE Campylobacter HE2
= 3 iHﬂHﬁII) (19r§7|I;.'l Hag) 2018. 09. 20(%) | 3.38 X 108 CFU/ml £ TN K|S AR

2018. 10. 30(sh) | 2.01 X 108 CFU/ml

2018. 11. 27(sh) | 4.05 X 108 CFU/ml

2018. 12. 27(3) | 3.17 X 108 CFU/ml
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Supplementation

mannitol-yolk-polymyxin B agar with
cefuroxime for quantitative detection of

Bacillus cereus

of modified

in food
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Supplementation of modified mannitol-

quantitative detection of Bacillus cereus in food
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Abstract: The presence of umwanted competing Aora has been the maost ching factor i th
of Hadllus v (1, crvens) wsing selective media such as mannstol-yolk-pobymyan B agar [M!’M] Jhe ul:Jﬂ:ln! of this
study was to v MYPA selectivity for B ameas by suppl with 2 paris,
cefumxmne. The performance of cefurmsame-supplemented MYPA (cofu-MYPA) was '!\':I]md by nmnpulsuu writh
:rrl.gm:l \'!.Y]‘!l in 6 food products with estiblished microbiological standards for B, eveus contamination, Cefu-MY PA
d superior halsty and sel, far . cevewes compared with orginal MYPA a0 mast tested foods. B,
crveais mummbers on MYPA and cefu-MYPA were 3635 and 462.0 CFU /g, mespectively, Competng fora on cefu-MYPA
s d m signficmdy les les (T0¥%) pared to orsgrinal MYPA (935), Inaddition, the detection and solagon
of suspected colonies were n;ulhr.mdj' umprered i cefu-MYPA because of the red or el of 1
Hora in all tested foods excepe frue jusce, indicating supersor selectivity of the modified medinm, Our findings m.w:r
that cefuraxime supplementation of MYPA would markedly tmprove the detecnon rate of B erews, parncokady n foods
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Introduction

Baillus cesner in high concentmation can produce sufficent
amount of emetic and dirrheal toxing to cause food poisaning
(Phelps, & McKillip, 2002; van Metten, & Kramer, 1992). Therea
fore, mest food authorities have establshed acceptable microbio-
logical standards for this pathogen in various fod rypes such as
ready=to-cat and fermented foods, frust juices, spices. and halwy
weaning foods (Chon et al., 2012; Lee, Woo, Park, Les, & L'HL
2004). A sandard quantitative method of B amew detection in
fond samples recommmended by food safery sutharities i direct
plating on selective agars {van Netten, & Kramer, 1992},

Manritob-yolk-polymyxin B oagar (MYPA) is one of the most
commonly used plating media for the enumeration of B. cereus in
foads according to micmbiological standards (Fricker, Retabrodr,
& Fhling=Schulz, 2008; Peng ex all, 2001; Schulten et sl., MO0,
Shinugawa, 1990). However, previons sudics have reported that
the selectivity of this medium & insufficient, expecully in foods
with high background microfiora (Chon et al., 2013; Fricker
et al, HHIE Kim et al, 2013; Kim, Chon, Kim, Hwang, and
Sea, 2014; Tallens, Kotewscz, Smmain, & Bennett, 20125 MYPA
contim palymyxin B as an antbacterial supplement w inhibit

DN 3018 1172 Subutted 5 1872018, Auepted 100192005, Authom Chen,
A7 Kim, DOFF Kim, Somg and 5o are with the Komkuk Uns, Huopang-dog,
Covmgiin-gu, Seeul, The Republi of Kowa. Author H Kan ir with Dept. of
Fioad E Navition, Collgge of Homan Eselegy, Hangang Univt, 227 Winpuinees

, Soul, Republic of Kame, Dired ispries o anther 5o {E-mal:
h...m\@b..h.a_.m

* et saddreuc Drivision of Antissombul Boisance, Centers or Erdections.
Dincaie Roocarch, Kooes Mational Testitse of Health, Cheangu, Republic of
Koera

backgroune microflors; however, this antibsonc mainly suppresses
yramnegative bacteria (Chon etal, 2012 Carry, Post, Celin, and
Laisney, 1995; Fricker et al., 2008,

It has been reported that B. cereus strams produce ben-biccamase
and are, chesefore, natunlly resstant o beta<lictam anubiotcs
(Andrews, & Wise, 2002; Godic-Torkar, and Semse, 2009, Park
etal., 3009). In our previous studies, we have isolated varions wiki-
type B. coweus strains from feod samples and human sioal, and found
that all af them were highly resistant to various beta-lactam an-
tibiatics such as ampicillin, penicillin, and cephalasporins {Chon,
Bum, Lee, Hyeon, & Sen, 21 2). Campared to ather betaslactam
antibiotics. cephalospaoring have broader anrshacterial SPECTIumm,;
thus, supplementation with cephalogporins conld be a promising
approach to increase MY PA selectivity for B, erews, partcularty in
tecads with high concentration of mdsgenaous fora. In this stusdy,
we applied 1 second-genention cephalosporin, cefimxime, = an
addstion] antibiotc to supplement MYPA. The selected antibi-
obc was wsed to modify MYPA which was then evalusted for
bacteria recoverability and selectivity using various food product
naturally contaminated with B, serens.

Materials and Methods.

Bacterial strains

We used 28 B. arens strains [Korean Collection for Type Cule
rures (CTC) 1003, 1004, 1661, 1092, and 3624, FARTWT2, four
clinical isolates, and 18 food isolates]. All saing were sored in
ghrcerol az =80 *C and were revived by inoculstion on sheep
bood agar (bioMéreux, Marcy I'Etoile, France) or nurient sgar
(Difen, Sparks, MIY, USA) and incubatson at 33 20 for 24 hr

Val, BE a1, 2019

Food Mirobivlogy &
ol




2. AW B4 - FR A3

D FRAA

& I FAYRAALGE], FAFISFHEI], SFTFATZ =] QLE 2 SH| oA AFFS)
gk Al Foll kel R AAIT

Y AE A W ER FH7& A
2 F QA ek A sts] A r)stETi S | 2018-10-11~ A ol T
AtEEA e v A FAE kA 2018-10-12 | =2 FAAYAAALEHE | oM xE
2018-10-31~ AR QL
SR T Ko K I DAL o K i L F4F BEXCO
FARIEAES I | s | pmazaedes |
2018\ dFZ-FAEZ ZHlo] @ Bl ~8}3 0181130 L GAFZEZHlo| QE | M EFU S
FA = &3 - 2:3}3] AW A
3. A4 ALE A
1) 534
& NEHE 7EE 7Nl g 249 EFE U
Edd9= E3d =99 495 | FE7¥9¥ s
SAAE xgsts= AE vAH A Ag S~ sk | 10-2018-010
2018-09-03 | © 0AIE == ) P AT
AES 3 Agujx 2@ 7 HENY ol = 4564
AAE vlaAH 2 A2 AE2S 93 A gk | 10-2018-010
2018-09-03 | 1 FeEls A s Aed S A A
A= A2 =3 0l =+ 4563
| esidy
ERANSYR ' saNdSHE
CERTIFICATE OF APPLICATION CERTIFICATE OF APPLICATION

L] ‘
Applicant |———

104563 FR2RD |20
18-0104563 Filing Date | SEF
MR 2HBE 78 dSWI % O
ctive medium for detecting B. cereus and a

811 00F 038
03,2018

U (20084 08 W
Filing Date | SEP 03, 2018
aw

TTELN]

WA 8 = 'TT] [ we=a [oizouos
| R PETTET

Thia s to eontify tha Ve i
an Intellectual Property Office

=
=




4. 712Xl A) A3

D 7l1&olA

& FAAANA A

2l

t 7lEs 7leE 1,400,000 &R FUHEH- ol JEAHAE %
a3t
7]&ol A Z1edAH 73 71E AA 7189
“FAAE st NAE vl E 2~
AES2 AEs A AdguA 2 O T AAHA AU E
AEWH7 A3 7lsolAd
(o]
7|€0l A A%A(FTEAAR)
W A% : “YAE REde ME dEA: MY SA HEE 48 A9 2 o Fawyey
#4 7lgolal
5
mmsd 124 Y
% A
3F g
= B T v il - .
o & T
=i Fr i NY R s e A el
o vy . -1’
e = e
T —

— 58 —



5 A3t A
D AF3 5 wE4ds}

& m-MYP, C-mCCDA A% Kit 27 thsted AF3HE %

m-MYP A7 kit

HHSE AT BYX| Laboratory use only

According to Korean
: pblic method

According to Korean
public method

o
)
=l

& 20199 1€971A] A &3} 3
pylobacte) C-mCCDA 2% =

ME A4E 249

ik 90 £3| 5 B9 | goaie) | waa | wedac
HAF 2
) 310 18298214 | 1559844 | 8027580 | 8.710,790
(Campylobacten
AU axi
e 283 4,081,512 171,556 1,370,501 | 2,539,455
4R =27 53 1,282,380 - 153560 | 1,128,820
3 646 23,662,106 | 1,731,400 | 9551,641 | 12,379,065

N

¢ =3 20199 m & A onz 1d gt 7= Sx3}

3t
|19 ol jE 2EE AL 4 3

8




=i
=

SR CERE!

- kst 4

2 2|3 ae T e w
|| = =
ﬂmﬁ%mﬁ%loloao.wo%%
To | — ° .. 7o) <
A e A - P )
no A T i e
IR (| ]| A GO
sEelF s | Tl | T 0T
,ﬂu\_ ZL ,ﬂu\_ X,._ ﬂﬂ_ X,._ ,ﬂu\_ ,mw_u ,a_v
Blm ® g & o | P | B
ok | € [k | | ek © iof- © ||
w ok (w0 @ | e | @ | ek %o
TlR(T || T | W | B | ke | X%
T | =
= |
B = | T
o Hp
ok e | &
= ® |
sk | oHe W He = ,om
= = = = g
X X X X
W | w0 G o
= | W = Gy
=0
o X T
A w & < 5T
= X ol M T AE
X
Hr ) ™
s (o
._oo ,HA_I )AO

47

=
=

el

- Al A

X
==
jend
o i | s ®o o
mom o e
'
B
N
oY B
o R
CH ol o | Mok | ok
s 3
I B T v < B B < R =T B B~ T
© H 15 3 m,_uuw 3
T o
L
NOS
X &
= M
D3 X S
—~ o — ° = = o
Sz |3 L w2
;OL
o B 5
(Y
T~ = Gl
| F | B CIF|IT |G| D
Hr N _,m o | Ar | ir %ﬂhma o Mw N
o T wg | P PR | T | =
| 4| Far %o_o% F nW
T g g R o O _,%mﬁm W | e | Ak
Y R =]
] G
B A o
o ) e
= - =




FASNAFATALAA Ai8dY &AA YA EATALIA A5 E BAA
ELE] Adedte § wies 384 4%, T HoYe SXF Kt Ag = e — =
FadT# ALY F71% waAd 47 m;}vm % s A8 4% T UAHY 29 it A
493 A4 A7/ | 207d 124 - Digd 1286k 19 b s icsibiah sl Fasd
E 494 Ay 718 | 07d 124~ D1 12968 1D
AxedE | wooooon | TEREE 55,000,000 A ‘ 215,000,000 ¥
e AYREF | wsooonoon | ZlENEE S5.000000 1‘ 215,000,000
7leeldd 7iedAd4n% L L] AR 0% AN
7laeldd N gt At | ZledAdadld FAfU
71gE AedAY 2018.12.24 Ao AedA 9 2 ddnd
&R 1,400,000 Bk ) 2018.12.24
T A7 164 B¢ A% 44 T L)
ey = e ] + Sime B W q371ed 99 498 43
2
METET] ™ il At 2y ™ o 8
LETES] ® b il =
L] 118 FIREE | B ThonrER
Wi 34 il (R + R 919 12579 GOINd 19
AFY 43 w3 i N+ SRR
A 44
Lkl
2 e L # Lzl
MU 2R N e R 2 apq | H
HAdd o A% ARG | AFY i | 494 | 9%
¥ (a4
® 7k 43
®
HEL ]
i 2 | 1542 ol p
1 ‘IIJ'ZI“L-;:( 201808 008 Lf ¥ Ei 9 2,538 0z
illug) 44 M| gagasein 1809 D] @ L
g us) L]
e 34 | 957 ) -
2 | #3A(ca 201808 0.47 "IET ¥ EE: 3 8710 i
mpyloba 4 2 *:l(c‘mp 1800 042 ; ¥
= vlobacter) q‘]
9
3 el | 112 .
'E 3| 4=z3 BBU 01812 0.05 L:L ¥
azizieh | [ s
THE : ojee %000 Jpsh A= MBANY, ERE 5
YEE om0l =8 AEdEANY, iSRS 5)
) 20194 0199 1 4 30
A7494: A4 47984 A4 A9 1@
2) 18Z=
o 1 [e) =] ) = S
BRI FUE AN AR kite] AR LES flste] Al 222 1% F= 45T
3L = 3 [e] =) =
B FES AN F AZF kitd] AZYN L TAAYL Fo YTE A5

e |

“3CH -"\"-ﬂlh’!ﬂ’l
bl S FPRl = oW

-

I.F.

[rmim waiem]

o AP P =

e

- A

i rimmr | Giemes
2018.05.08 | 2018.05.08 | 201.05.08 | 2018.05.08

DA A N E AN H IR

- 61

Heus"HE

.
EYl

TP gL TR S TIT

ulfe



Hr

D @73A 52

T W R =K
T Xy T
)A
N o o T
G 70
mr:._ 1_.—Ar0 O—E E—_l
- X ol rH o
wK o) o) ,I,UA T ﬂﬂ
woR R T R s
B S s K
TR e o | M <
e XLl || i
R @ oor 0| o 3 3
LE 0 —
TR 2| | e <
=r EN | g 4 Mo
L __oT
L~ N T | -
Mmoo oy | B BN | e | X
o) X oo g | W TIW = |7 |X
" = _ | ar = U 5 )
IR R TR R NG R
_E X ox By o5 = X ~
H T G+ | R |2 IH| g
| ) ﬁ_ D - N = | 4 o
Wﬁ o WH ol JW_ H._mE KH ) ‘.ﬂm’\_ =
Dﬁ N T|R|N | # | e
caZw|T TIT|F|H|s
LG —
oF T omo wr MM o oy Mﬂa ma % m
S - T G I B B G
T R R I ) - B
o | H T B
WooE R | TR || TR |
L 4 A A | A A A A
2 B
e - i
- Mo -
- T

2) AAER

W W B B o
ojo o m W < v 10 — — —
X, do
" TR W oo T
i} o)A 0 T o
K
——
2 Ao
- N "
B o A oml b el 0| — — —
N =
nmo
A - O .
Mg - e
~ A ol N |
I X o R O|F OB W
_ﬂ_ o"_o ﬂo Z.E Bo m — — —
o
3 O I R - =
=
=T |m o QS oS ol o
T Hie o0 hel K — — —
P Ao B w = [
N M AR | Sl — — —
B Mo bo mir o
-
< W_ ur w blo mir vl S
N =
wr % M op G =1 S SN S
4 = B u | =
o F |5 o |w|=
) ™ | Mo 3 A
nmo N ,gl —

A iy

3

__‘Jl

5o AFA

7t

al

e

AZF

o) ==
- =z

&F

L
L

22




o QYT ATAALe) %A EEehn dlAsh o] A4
E e A FY 1008 VEE AAERARE A5, dol=d we} wi@stE 7t A el 100
o] A== R ABFAE 60 °]7 HiE)
2 BE BA IR
D aF3A % S4=
TE W& EFgA o R AREE A
& = 7o HAxEgm: aaze |® ¥ FAE T Campylobacter 3
AWzuly A=U/2e 2 6 Bacillus cereus 3% 1735 714 wj
g2 Az A2s A9 n | EAEE
e AYuiAE AEsta HHe | & Y AT wiAE 71E v Aol HlE)
HEEE A g 5 =2AEE A T HEEHS AYES 1Y
et Aulgo® AP AME | ¢ mat Ao TAAES AlLEe A%
o] HoAE Eola AFF A AE JES wslgon, o2
E 528 4 dA k= kitgE A 3 Aexte] HoHL =oly A
gars Al s Ave 528 5 A== @
> ATl HAE (2 =29E/ b
%J_Ei*) olele] BAAL FAE 100%
PERR-I N ]
> BAATS AAT F A= A
og ]- ] LS ] 100%
24 FRT A
> AEd A HtsxE 2 oo
ARET . . 100%
T TH HAYAFE data K
> dAl=dol Hrbd AR A= 100%
AdeAE =d3 &4 kit Al
100%
Z_]l_
P A2xA kit o FAFAVIT AA
) -/] w =TT ] ] e, 100%

R HF AAFE A




2) A% S 24x

X0

0

e

- X X X X
P e W W W W
B L S I ol R
X N- N | M N
™
mM ~ o ol I I~ B B~ o B B
X o\ — — oV oV — o
pul
o2
2 I B P I e A - B B
No o~ — o~ — — —
oy

t

2
B o < @) T T A <
ﬂvd _z_.a ﬂv._. o o E_.u ﬂo &
4 | B | AW = | o | T
T | ur W A= | T | H | b

H

= !
il X

S i
vﬁ ~X o fare) ~ ﬂv,l ‘_ﬂ&l
| x| 2|2 |2 |= ||
._lr.yl ~ A_.e A_.e W HA_I NF ﬁe
o ~ ﬂv._n ﬂv._n .Q.E N
~ X ~ %0

3 7ledd 79 =

bol 2057 e AeimjA A

= =]
E 559

a7 A

L

73 0]

€ AguR 9 A

=

(1) Bacillus 7

o
I IS RS B I
— ™ Lo ) faN|
N
0
K| g
= ®) X X N
o - o = &
N |2
<
)
X
= e
X ° )
L I T O S B
N o) =
M) & w — ©
N Ho| &2
Hr|
<
il
oot
I
AR AREE
)| el
.N_l ZE En_ ~X
7 gt - B il
= o of L2
N " Jou
: )
N
il




(2) Campylobcter &4 AHu]x]9 NA

712 "jA
ARG (HEFA FANA 2 7)) g
ek AguA 3%)
M R T R Eot
B3 Qe e i
e YHo=
el elEg Campylobacter
PR w3 Yool A9 % n _ * 2487
ol g W3
By A 540
oy e gerel o
2 gl Waw QL
7=
g o] ol ¢ °
Rk
14-23% 39% 16-25%
(AEZaE HAZE)
GER
(W7 2 2 4}E 3-21% 100% 79-97%
uj A £)

* & »©

22X ugA A 9ARD 2 FE0
A3 B F AFS-uEY FEo] i vEd FEo] A

2 AAY PR E T AAFY A5 2

of stm g AEF3} 3o 9o 7|7to] 227 Q% AEF3F L Fujo] x| o] floz A}

AA oF 67/]1L7re] FEVIZT Test7l €5H HHE F2 FA7ISE 6/14dE Bufsta

712t BI7HE Tk AlEe F4 %117 = S7HE A

t=E e




Al 4%, 723 &g AE

¢ AF 3 2 wE S AY: ARG AEEHL

+ Campylobacter 2 B cereus 7 Z&&
WA= A8 A2 H2 79 HEd i A7 Aol FAFCE RasEa o

2 AAE Tk Alat HEE AdEeiA kit AFe 8524 dFES WY E Add SUHE

B S HAESERE ANRAA 2 &S 7T 7 AS AoE ARHY 53] AE
8t3], 2 FAA G 33 5 FHAM MAHEE FA Steoisld Friste] B AF 544
< 48 FHS D AAF AE 55 wWiEzst B AR FoE FEE AYY

¢ AFE NY L F& AF AL AY: AL VeS vEoE 2nAe] oA g i mE
g &7 AFS AT g, AF vFd FES ALHE st B A
E3 vugE 1 Aggds 1 s AFoE HAT AP

& ANAFA 4AY: 299 AAANA G FF 552 FHake] £ AFo F 54
A AN E YT AAHY

¢ &3 8§ AY: SCE)TF =AY =8 51 2 AAE 53t MEd AFo A &
T Qs ¢Ela olE Avl g wAR A5 &8 4



” N
=29 27

il

el

¢ Chon JW et al. Comparison of three selective media and validation of the VIDAS
Campylobacter assay for the detection of C jejuni in ground beef and fresh-cut
vegetables. Journal of Food Protection (2011) 74:456- -460.

& Chon JW et al. “Improvement of mannitol-yolk-polymyxin B agar by supplementing with
trimethoprim for quantitative detection of Bacillus cereus in foods.” Journal of food
protection 75.7 (2012): 1342-1345.

& Chon JW et al. “Improvement of modified charcoal-cefoperazone-deoxycholate agar by
addition of potassium clavulanate for detecting Campylobacter spp. in chicken carcass
rinse.” International journal of food microbiology 165.1 (2013): 7-10.

€ Denis, M. et al. Development of a m-PCR assay for simultaneous identification of C. jejuni
and C. coli. Letters in Applied Microbiology (1999) 29:406-410.

& Kim, YJ et al. “Improvement of Karmali Agar by Supplementation with Tazobactam for
Detecting Campylobacter in Raw Poultry.” Journal of food protection 79.11 (2016):
1982-1985.

€ Korea Food and Drug Administration. 2018. Food code. Accessed Jul. 2018.
https://www.foodsafetykorea.go.kr/portal/safefoodlife/food/foodRvIv/foodRvlv.do

€ United States Department of Agriculture. Food Safety and Inspection Service (US FSIS).
Laboratory Guidebook., 2013a. Isolation and Identification of C. jejuni colillari from Poultry
Rinse, Sponge and Raw Product Samples. Available at
http://www.fsis.usda.gov/wps/wcm/connect/0273bc3d-2363-45b3-befb-1190c25f 3c8b/MLG-41.pd
f?MOD=AJPERES



ATNTEHIAN 2F

(53 g 2vE 9 vl HE8 14 e, 1L gAY &7 kit /i
s A | (9E) Development of high-performance user-friendly detection kit for detection of
Campylobacter and PBacillus cereus
FHATIH (T84 HE = # d T (&@H H@HAEFYE
T o 7 g (F)AA A ! ol 2H () A AW
Z < zt 12.21.~ 2. Sl
ol @Hﬁﬂioq 215,000 Zz A T 7 2017.12.21.~ 2018.12.20 ( 14 )
. ’J) <R == 95,000 A4 T o F| dEdd 7
] &
T AT77|HES T 2RI 0

O d#Md 5x 9 347
(A= 32]
- Campylobacter =% Bacillus cereus 2147235 &8 A¥&-1H{ A kit 7L
- AAAZFANN BAF (Campylobacter ®=+= Bacillus cereus) ©19) o] ZAAA T Ao 71& A
- AAAT AAEE D= © Agu AL
- 710 A & g A o] As HlwzdE
- WA A7y 3D Campylobacter == Bacillus cereus %8 A3X7 kit A2
[AT7023 7]
- APAA AL L= A= Campylobacter R Bacillus cereus A& uj A thy] v]-& 2 AZEE7} 4
o A A
- AXFAS T 5 2 AFSA-HA S AT e kit AAE AE

Z1EW A o] YEPYE FZ 7 o] AAMAS FAHL O EAS B8t Ao 4 &
2 HAAHES AT 72AE G5
-dzd FHELAES TEEHE HUs AdduiAES oY
A5 =(MIC, Minimal inhibitory concentration) 4+&
- 8% AguA A g 7SR & AR Y] A Bl
- AR A FA AL v B AF
- ARE B fEo] R A2 K
- AESE A% HA o A P x2F
-QC A= g g {373 2 LA

(723

=

o
o
o
oz
oL
<
-

o

b

o

o

X

Y

i)

tfa

2

A

=2

=

=

B

P

A<
to
ultd
=
o>
ol
ui
o2
e
XN
kA
-
>
S
hS]
<
S
I
Q
Q

- e A2 Kit2 ste] AR A
O A74% 8847 2 AY

- Campylobacter 2 Bacillus cereus 7% kit 4832 w& S

- T g3loA B AFY s d = B

- M AF dig SCIE)w ge=es 448 2 33t 73 45 T1

- VlsSs vie =
=]
B

A At A 714




[g2& 2]
AHEIedAHM
1. oM &
FAH S 117105-01
PR AT AEIN R 7| SN EALY
AdTEoF | AFFEARUAF(EAFFTE) A4, AA] la
IHA| -2
Ay H AFTPA 7 @ N EARY 4
T2 A 1A A FTEAAA 71 e A
Adzvy 3l vl HEE A4S, L . -
7 A = Ao He| AZ kit ;H%} A -3 (N&,88&AE)
AT (FAAFUE AT A A AR
A=t 713t e 3 Al
1ae  |P017.12.21.-2018. 160,000 55,000 215,000
12.20
A3t 2295 - - - -
A Tl 3= - - - -
(A ) 4AA= - - - -
52d = - . . _
A 2017.12.21.-2018. 160,000 55,000 215,000
12.20
71 Al A1 Al
g o= F AT
# F ATVl sAAE ol B¢ AE FUlste] A 8%
2. Gokd 1 2019. 02. 01
3. EIRH AT AAL)
&g 2 ¢ i
EAEFIE AT 2 E) A A
4. IR AT AR} =kl
=2l "otti4k Tpdloff cheh odrmol CiSto @A OR TS on, S EIteIISS getsin,
2 =27t M7t Y ™27 "ot Aol 7| =X R &857|S HiE o)
3l o
3 <




Yotet=o| weh AHgotet 55 F AHE e 7152004 ofLf)

[ |
ol
|l
°
}:}

y
o
N
f
of
=

N
i
fa

Q1 Campylobacter R B. cereus & HE< s 13T AgulA /d, HYHS =9]
shet AAE =2 5 A Sk kit NE

M A3}

59 Campylobacter R B cereus AE¥iA 7/ &5 2D AT AZF u) A kit 7

foi R

-

B
o X

ol

e Ko R
foox

2. AR AT W}

W55 RS ¢4 2F vE, 29

=V}

]
B AS B3te] Al AAdd AMAE Aso Campylobacter R B cereus &8 Agu) =
71& Campylobacter 3 B. cereus <€ A A thr] g 52 g HEES 53}
o AN BAHe] JE& Aew ATy

o] foll= treFet SuiAl B Adujx o] I Lx A wj A Kite] Ax=E Hske] v x| a5
O AF Al Bz QA7 Adate] &3, ol A wid = s FEe WAS

3. AFMNEA TG gk 8714

sH (T T BT R E9)

Campylobacter B B. cereus = kite] ASZAH}E EUE AF AW A A 7FsAdol

7t

Campylobacter 2 B. cereus 7% Kit 48312 3 vj& Zdid 7|thE

Aug, 1@ Az wiA Kit WEE Tt Ha AFEFo] BA e APAdA wiA

o] a7 AFE AFLEA Bl HrEE #AFS 2Y = Qomg I &3
S

1 o
AN gl U FHH ATAE DAL

P E LR . T
SAsigon, oF Ftel A 4 £ 100%e 3%3 b BES G4ed B AT A
caslRe QAL S BB AUSE ‘e FFO W0




T B JELE 14, 53
FARR A A & E 17, 53
3T

ARATEE

==

H] %

i A7) 35 7}
(ATA LA G Z3) (%)
AgelMel &= (BE=EE/H AT FAs] Ba7e 4
Ae)z) ol9e] AMMF EARA 10 < wWaEs 2o ARATS 2y
o F= 5R A8ty EA4E Totdt
. = AAATE AT F = 2AS
717(}\:,&,(2. A Al & /*01,‘__0-] A=t S =1 2R
4 E,ﬁ?é'T A= SAE ARstn Aol H7hE & =
2 TR list TR HAFEE HAY
. Aol #1E 5 Y= AAEE
AR EZo] AA AHAylexr U ﬂ—z = = 2R =1
ﬂﬂEQA e “}? =TT g0 2 AAs By oAYe 3Hels
H HAY9AFE data R T HrdAEEE 223}
AAEHo] HA/tE AAMAE Az
AR EHo] HArtE A=A A= 20 shda 71E Ao st A
Fo] 9581 2o HNHAAYS §903%
EAL §AT F e TAAS =
MRS T3 2T kit A 20 A8715 ol gsld ANMAES ZF
& g A3 LitsE AR
= = 2FF Kitd] 58 4%l FA=2
XA kit o Ao 77k AA Ax% Kity 5ot 8sol
w w8 ARG AR G e FARAsRe A4
2 HE AAE A HAE NAE AR 4239 S
A 1004

S A e ZF 100% ©]49]
Fxgdoz AAHd A7




7)o Ay Jte WEA Ao R AgH] Abgo g RO S

T3 AAFY AT 2 FEVIZE Bk A1H B4 FR ook stERE AFIE Y
7174 A] 717ke]l 2 g FEeH AT 7z O wWlE AFE DAY Hsted 1d o3
FE7IE BIHE YA B HEHE AFSE AN

o|Z QlEte] FF {FHEV|ZF H2EQ A&HQ o] 8= HAF HE F uE 240
i P& F82 37F A 35e a5

2 AFHA Fa71 T AgE AEH] AF TERE Qlste 2018'd 12€¢ ol wig 14t
d Az mE ARE FE3a 9oH Aoz oF 14

ARl AEZE HAAT A7IE V)
[e)

=
kel 71z Yol N E AY BES GHT 5

3
2 ATEHL ARV EAE S Sete Al k" AR Ase Campylobacter
" e

2 B cereus AE& AAUA = 71E Campylobacter R B cereus &8 Az tjn] 3j
T EAFEY AEES TVHA AF AAEo] Aty AdEH A HAAE S5
AEE A AFFEIL it Srteta e AARolnz B AGS T g AAE A
A AFYSLE FSt Q

o ANARAFESR AAE S =9 A
Blo AxzyAd Ao 71E Campylobacter R B cereus 7% A Elu) =] o]
A MAE sl Campylobacter 2 B cereus 1% AR E 2% FAY 24F SASL

B Ale w8l Add s 224 Kite 55 84 B7HE ASHoR AFPste g
3 FAS A7 /AT = =X U A7 87EW gt R A2 e
Kitel tieh A5 et i< srstel 14 st54 A 88 =4 3 A 34
o] FAA 5 "% U Ktz N AH Y

olgd ATHAAY] WP FFSE Tt Boh AAHI 5T FH AFE 1AAA
Algstaxt Z714 FHolA s ool st A LKoo A HPsia glow F& =7

o] flox Thefe FvuiAl 9
T A A BRo2 AP AgAe] BIZ, 0|24 A HuAT £ e AR 5o
2 RE9 AL AR BAGT A Ay FHE B AFS Agse 1S BE
=

=olaAl g

&% e A FEH(Campylobacter, B. cereus E3He] Al Al AHEE = AL &
S Axsta AR FAAE FI3t] B A9 2L AA S AHA BE AF5E (e <
T A

FEEddw)e MEZE SupplementE NTFTHH = B ool AA ARG 5
o

e
e




V. 2ot HAE

0 GFHYRL B HE 7, AFIIH A Heky

4

HEGAE 7] A F

w BoMyo] Basihy AHEE FP A5

2. A7 Ao AEZT}




[2& 3]

AT BEAYA

1. d7-3A Ma

AAFNEE | BARSEAA  OAZTRAA |5 of| AEFARY[AECGEAEZHE) 94, A
A 7 3} A o Ageate 9 uide s 4E8 14, 2 oo 2xA kit /g
FBA 7B CRARCRBE! FRATY A A 4w
]
cre R SEMEEE=E FA 77 2]
o L )t H) A7) 2kH]
160,000,000 21,500,000 33,500,000 215,000,000

2017.12.21.-2018.12.20 (127§¥)

WA o)
O &g (A

O

et

A &= R AA=

W7 EK AlE R 3 AdE3)
)

D AgolAel 247 AAzute]
el z) olgle] AT SHE
9 FF 3R

@ AAAEE AAT F A= A
4 FR7 44

ESBL 44 tidee AAss dAEas 2272 A
= e FHFE AAANANE AARAS 13

H HAIAFE data R

® qAgde 4 PhsE L FF

2y SHEZIES FTEZ UG A9uAES U
2 AN FH ol g HAYAFE=MIC, Minimum
inhibitory concentration)& 4+&

@ Aol Hrrd e A A=

cefuroximeo]gt= A EALS H7MS /A MYPA A =Z+
TiOe, 2,3,5-Triphenyltetrazolium chloride, Bile salt,
tazobactam &2 WAMEZA, IAAE 73 C-mCCDA A=t

Z]‘

G MAMAES E33 AxA kit A

NAMAE A A=xd = s 2 A kit A=
[e]

2 HF AAF Az

©®© =% kit o FAFAT 23

o] FESE A% HAHo A @ E2AAWY Al 4n
A7 testE: Eot AFEFY FEAFAVITS HERE 2
Ao A&EHA HAEE Pt v FF AFLS F
A8t7] e 7S 7 AR gAY

l)
b
=
Ay
N
N
L
i
i)

2

al
QulAE Awsta HHe =g
o AY % ETgPEe A

Aulgos APAe Age I

B AAE st Campylobacter 2 B cereus &S $3+
I35 MAE dEuAE NESEA

1" 0 =
w3 Ao TRAE gt 2zE 2zF A kit
MEstRAon, ol Tkl AHEAS] WolAHE Eolal B
@ AvE =2 5 A=S P




p:h

=

=U | 27

HAx

A A

Az
v

v

NW W R o

uﬁmw o o " < W oo | o Ko 7
_ﬂmo oo ~
T R R WP do e =
o
o) B T o &
T
M odr ® W . w =
~ ~~ WH ~ O—H
o Ao e 0| - - Qo N do
) X | = o
G 7|7 | il
w g =8 ~ 2| 0| = 2

i = 3 o | M1

7 A - i = B || o n =

~ A S N ce < w ﬂw_“ 5

— 10

W XK oF W = OB oo _M/u A M MM

pu 2

M do o o Sl - [ = Qo 7|« i/e q

=) o | T | ™
" A= i BT OB W = | Nk H "

< TIT|N
. $

W T |F e W ]2 o|h v G 4|5 Aw

b ™ | o s

% = He o 7K - | o ]o M % _N/HU

]—I |~}

X =~ o
W = D) ~ Ao = B o S| e 8o =n " B
N WY A e Sl ~ | v |I§ o {F

o
i Mo Mo mr el ma
- 7 A
W < W 5 do mir ool = =
R I o T T 1S3« S5 " mﬂe
=
T | 55 wm > %

P T, o Rl rel B

_ )

<t Te)

T
D9 7<=
@9 7<=
@9 7=




9

2018

e A A 7]

A A formula AF L manual A=

- 76 —

¢

o

O71EK

TR TAE G8A4Y

o
TN N W R o o
o+ 5
W oo o mw Mo ™ W T - = " M e
0| if ] %O oo o oK o %0
o =T W ORT W g | | ®
. = X — o)
a # o) W o IO z fia
_z_.E 70 ‘__ ] 1-_A.1_ oY X Eo o ]
L e et Rl
f Lt i) — ﬂ o ~ ~
= o |4 e or AT b < — i i
~ O_E N L0 — — - —_—
N ) Gk >
= |[# T = % Ao e T ol mo
o | 37 | F i = O — = |< I
= MM T |= ) ol W.T a $ e M oﬁ ot Vo [ |
do| " |T|=m M T - Bzl
i % %\ 50 T — U
2N R No N A o) Ne - ol U i
i e s - W T | N | <
ﬂ _.E A ET ~ T~ =r ~ —= ) NE NE
L T S
m [TR [P . M do wo o | W %
il T M | B % oy W L Sl — — A_A T ]
NI N e P BN
“,nAnﬂ Oﬁ rl HT.__ 1 ﬂA_l z_é 0 = 7wl o ﬂAl.._ ,:‘_ M.o
il N2 | of o o = i = — o oF &
W * T X ° 7w H K2 |gw| 2 = @u "
o | Ty WH = i % = Ho R | = ha <0 e
Ptz | %R |- T le |2
W | & | ® = @ a0~ o <R
ﬂﬂ “_AIL > ﬂA.I _ZT.C ‘% ‘N ‘M|1_ N AT.c En_ = B o w m ‘I__//Ilu ‘_MM D D
W_M W_M R - N0 N - AR S 2 — o~ N
S H | o] % 0 )
AL g m,m y B Mo U mr < X
s <
BooF o Wﬁ AHL ur % do mr T S A
X — ~ =
il R R o A o < D I -
Blx|x| = mﬁo B A o gl & | o o | o <
N ~ — T
2| T|T| T A E 7Tl e 2| K
o8l Ly B s |x| B 255 W | & | °]
) 5 W&%%Q in
. X ~ o
I~ X Nl o | n_mo N B
o0

7)&ol WA Ay zad




G

o

109A] 4= 5=

=
-

sk o

ki3

&< Al

ol
=

S| AR} 1 ol tish 717k A
B8 EATE 2wl dis) Z)zk g 2 uee Al

3) A &3 & A7

AgAA ;

il

)

2

Fol A3AF A

Eles)

F1EAE, An) 2 A 5

%

ARE AR o) A

§-_]__

1 9

S

s Z1EAAA S AA

4 N& o)d A Aga



<5 W A)>

1. o] HuXe sHFAAFHAA A3 1571714

w71E/NEAd o] AT EIA AU T

SAAFHA AR ARTEIFR] A F 7]

3. FAREI & DAl BLF g Mo BE EE FASIAE oY BT




	캠필로박터 및 바실러스 검출용 고성능, 고 편의성의 소포장 kit 개발 및 시제품 제작 최종보고서

	요약문
	목차
	제 1장. 연구개발과제의 개요
	1. 연구개발 목적
	2. 연구개발의 필요성
	3. 연구개발 범위

	제 2장. 연구수행 내용 및 결과
	제 1절. 연구방법 및 결과
	1-1. Bacillus cereus 배지개발 개요
	1-2. 실험방법
	1-3. 실험결과
	2-1. Campylobacter 배지개발 개요
	2-2. 실험방법
	2-3. 실험결과
	3-1. 소포장 Kit 개발 개요
	3-2. 실험방법
	3-3. 실험결과

	제 2절. 연구의 추진일정 및 성과수행도
	제 3절. 연구개발 성과
	1. 학술 성과
	2. 정책 활용·홍보 성과
	3. 지식재산권 성과
	4. 기술실시(이전) 성과
	5. 사업화 성과


	제 3장. 목표 달성도 및 관련 분야 기여도
	1. 목표
	2. 목표 달성여부
	3. 목표 미달성 시 원인(사유) 및 차후대책

	제 4장. 연구결과의 활용 계획
	참고문헌




