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ABSTRACT - drcobacter butzleri is one of the aerotolerant Campylobacter species which cause persistent diar-
rhea, abdominal pain, nausea and vomiting in human. The aim of this study was to determine the growth and survival
of 4. butzleri under the heat treatment or freezing storage condition. In heat treatment, two Korean isolates of 4. but-
zleri were treated at 40 to 80°C for various times. In freeze treatment, two Korean isolates of 4. butzleri were kept at
4,-20 and —70°C from 1 to 15 d. The survivability of the A. butzleri Korean isolates significantly decreased at higher
than 60°C heating condition but it didn't show any significant difference in 40°C treated group. Under the cold stress
condition, survivability of A. butzleri were significantly decreased at —20°C storage. Like other foodborne pathogens,
survivability of 4. butzleri was controlled by heat and freezing treatment.
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© 19774 A29] 3718 2A90M AS 71Ps3 3714 Cam-
pylobacter® HZ RIEHJCH. 22U 19913 dreobacter
o] AA AlE il a A Zetel] EA18HE APARS B
g A3AANXN Campylobacterst ThE2TH= Ao FH = o
Arcobacter speciesZ AEHF HIUTH.
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S5 AFAA s AEE B9 ofyE AHEAE
7+ A7 BaE 3 QoS Vandamme 5(1992)2) 9
of W= Campylobacter 25522 4= < Al 4
D57V A butzleri, A. cryaerophilus® 213t FEElE A
o2 #RIHT Art. B3] vid 2407 A2l Campylobacter
2)gm0] WHAEtE v Sl e Campylobacter spp. | o
gk Aol Axrt thFstAl s v e e
Arcobacter sppi= Campylobacter spp.2t +APEE 243l 9lo
v oA E AS 273 A3 B4 gol T g
Arcobacter spp ol H3Fet AloPd A7E P8 a7t Uk
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Al date] Aol A butzleri7t F2]E Al B
Ak, 2010 =l Aufr)gol] Ao Ee 8-7-2] dreobacter
spp. SHE FAYIA A butzleri 9% A. cryaerophilus 2| S
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7 B8 SAHAGAD. 2F AF5S WA Areobacter
spp.oll et AloPy #HH AF= 71 Al e A%
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£ d7"ol Aol B3 4 butzderi CAUOT60113 T
9] ) 8-Eolx B2 4 burzleri CAUOTE046S ZA T
2 ARSI, Zhzke] B2]FE Arcobacter selective Agar
of AFdaL 37 E= n3I)F 2ANA 37°C 48N F
Sk Eield A7 1mm 279 ¥HEHS 84 oA JEge
MBI A butzleri CAUOT60115} A. butzleri CAUOT6046
9] @ HEE Arcobacter selective broth (Catalog no.
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ZA 48417+ v Fate] A4} 7|(stationary phase) AHER 2]
& 25 279 BE A burzleri®) AEA 7} Ao A}
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EX2 o] WE A. butzlerie] JE

3737 e S MFE A butzleri CAUOT60115}
A. butzleri CAUQ76046 92 eppendorf tube (Catalog no.
MCT-175-C, Axygen, USA)°ll 1 mL4 #5313, 40, 50, 60,
70, 80°C] water bathol A Z}z} 15, 30, 452 & 1, 2, 5, 10
5 7Hgsgen @488 SR ¥ A2 w1
AL NEZOE ARSI 71 HEE F38 39 1mL
< A4 0.2% Peptone water(Catalog no. 218071, BD
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A58t %t} Decimal reduction time value (D-value)s 37
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Fig. 1. Populations of Korean 4. butzleri isolates treated with heat-
stress condition. (A) 4. butzleri CAU076011, (B) A. butzleri CAU
076046. @ 40°C, O 50°C, ¥ 60°C, 470°C, B 80°C, expressed as
viable counts log,, CFU/mL. Symbol * indicates significantly dif-
ferent (p < 0.05).
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B A butzleri CAUOT60462] D-valuer 40°ColA} 128918,
50°Cel A 3.36%-, 60°CollA| 0.38%-, 70°C 0.108-2.2 3}olx
ATHTable 1). Hilton 5-(2001)2 t<=7)(exponential phase)
o} 747 (stationary phase)] A. butzleri NCTC 12481¢) th
§ 47-55°C €A &35 RN AgAFIE o
71 A. butzleri®] 50°C D-valueE 2.1%-0]9.01) A4~ 4.
butzleri®] 50°C D-valuexe 1782 7Bt B2 ke
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7)o ArEe SN 4 butzdleri®] AERE AN
e, 52°CE 7HE8E A5 S0l A&HY f7)
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A AAE} 2 fr71Eo] ERehe EF A butzleri
7h LFE AfeE Y GAE 270l FRA #e
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Sorquist (2003)= A el AlFuA], $-, Wﬂ%,
HEES UdoZ R 2Ss Mg 4&E4s
ek AddEes ofgd Zpzkel AAje] 60°C Cﬁﬂﬂ
& 88 A% Escherichia coli, Yersinia spp., Salmonella
spp., Campylobacter spp.2] D-values ZZ}b 0.65%, 0.5%,
048, 0.14% o] . B3] Arcobacterst S| H 0.2 -FAF
i Campylobacter—cq D-valuew & A7 AR} 5 Yol o
ZE o|FATh 3 70°C EAM2 2HoE FYE A7
A =W B8] A butzieri®] D-values 0.06 =E 0079014,
T3 AT Z=HANA Listeria, E. coli, Yersinia®] D-value
7} 0.01% Salmonella, Campylobacter7} 0%2%1 Sorqvist (2003)
o] AETh Fol Rl AFE ARt @A o

Table 1. D-value of Arcobacter butzleri CAU0O76011 and CAUQ76046 at thermal condition

Bacterial strain Origin Treatment temperature (°C) D-Value (min)
40 119.68 + 121.99"
50 2.72+048
Arcobacter butzleri CAU0GT76011 Chicken meat
60 034+0.26
70 0.09+0.02
40 128.91 + 159.00
50 336+ 148
Arcobacter butzleri CAUGT6046 Intestinal content )
60 0.38:+0.20
70 0.10+0.02

YAl values are mean + 8D

Table 2. D-value of Arcobacter butzleri CAUO76011 and CAUQ76046 at cold condition

Bacterial strain Origin Treatment temperature (°C) D-Value (day)

4 17.48 + 14.86"
Arcobacter butzleri CAUQT6011 Chicken meat =20 375+ 1.36
-70 10.46 + 1.60
4 8.49+6.35
Arcobacter butzleri CAUQ76046 Intestinal content =20 3.50+£0.94
-70 7.89+£1.69

YAll values are mean + SD
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Fig. 2. Populations of Korean A. butzleri isolates treated with cold-
stress condition. (A) A. butzleri CAU076011, (B) A. butzleri
CAU076046. @ 4°C, O —20°C, ¥ —70°C, expressed as viable counts
log,, CFU/ mL.. Symbol * indicates significantly different (p < 0.05).

3 A GAJol| zol7} AT, AP AT ALLE A7e] 2
Foh iR, 2Fe] FF 59 XolE IS A butzleri
o] gl g AFgAdo] v AV o & Aoz A
ok WA A buleriol 298 AEQ AFE 933 Ao
o #g o A7t YL FaUt YL AAE

X @3N A. butzierie] 23 x|

S A BaH A buizleri CAUOTE0113 A butzleri
CAU076046& A& @717+ A3 4% AL Hs
£ Fig. 29} 72t} 4°Cst —70°Coll 1597 AAE 4. butzleri
CAU0760118] BEFL {94 Aol7} it olof uhsl
—20°Cl =% A butzleri CAU0T60112 29 ©]% 3log
7t FHoB AP H(p <0.05), 159 o] Fol& Ao}
A dol AEHR Asdeh A WA 2 YFEZANA 4.
butzleri CAU0760462] BEA-L A burzleri CAUOT60113%
H5g A RO, 49 —70°Cel 109 ol XA
BE AEGl HeHe2 A ATHp <0.05). 53] 4

butzleri CAU0T60467F 20°C Z70] =&=H AR & 19
RE AEAol F43 748y AlFEH, 15Y o) ¥
55log ZA% A2 FRIEUTHp <0.05). Hiltons(2001)
o] AdFgME B £58 BA719 4. butzeri NCTC
124818] AEA0] —20°C 279 AF F 1¢4 2log A&
e, 5719 4. butzleri NCTC 124819 AEFL -~
20°C A F 199 4log ZHAFIATHO. APAe} Zo] —
20°C A 195l AR A butzderi BEJ0) 2log 2
Ao, N&AQ FHAFAE Bt SvlEA= Hilton
520012 AFAME 719 4. butzlerizt 72 ©|F &
T Abgatg o, 719 A butzleri EEFE A 159
o tEE AlEEs RS Bt B A7 AHEE T
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ATCC 496169} 53U FFYN = 4°C AFZZAANA 214
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