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BAERBMAEMFLHEE Jon. J. Food Microbiol, 32(3), 159-166, 2015

HEILEIC X BT TO
B Y EUNT Y —HRARIRED RN BT % iRE

Bl g BT OLAZTHERY B OB AR
HAEMEY LR EEY ATEREY
M EZERSEMEERER, ¥ BASRASRERLBEEEN, SRELZE)
(ZAt: PR274E48 3H)
(ZH: PR274E7HA30H)

Studies on Efﬁcacy of Freezing on the Reduction of
Campylobacter jejuni in Chicken Meat

. . . . 1
Hiroshi Asakura*" ", Shiori Yamamoro*!, Masato TacrmBana*!

} . 3 . 1
Masanori Yosumura*'?, Shigeki Yamamoro*® and Shizunobu Ienvr*

(*! National Institute of Health Sciences, 1-18-1 Kamiyoga, Setagaya-ku, Tokyo 158-8501;
TCorresponding author)
("2 Japan Frozen Food Association Kansai Branch, 3-2-6 Minatojima
Minamimachi, Chuo-ku, Kobe 650-0047)
(*3 Tokai University, 3-20-1 Orido, Shimizu-ku, Shizuoka 424-0902)

Here we examined the efficacy of freezing treatment to reduce the survival of Campylo-
bacter jeguni/coli in chicken meat. Spike experiments showed approximately 1.9-2.3 log CFU/g
reduction of C. jejuni NCTC 11168 and 81-176 strains in minced chicken meats following the
freezing at —20°C for 2 weeks. This freezing condition also induced significant reduction of bac-
terial detection ratio in commercially-distributed minced chicken meats that exhibited 40% posi-
tivity for Campylobacter spp. as natural contamination. Furthermore, crust freezing procedure
decreased numbers of Campylobacter spp. in chicken meats and offal, compared with those in
chilled chicken samples, althoﬁgh indiéator bacterial counts did not correlate with the different
treatments. Qualitative detection of Campylobacter spp. resulted that imported frozen chicken
thigh samples showed only 22% positivity while domestically-produced chilled éamples were
26.7% positive for those bacteria. Together, these data clearly indicated that freezing treatment
consecutively reduced survival of the thermophilic Campylobacter in chicken meats. Practical ap-
plication of this treatment would be helpful to control of this pathogen in chicken meats. '

Key words: Campylobacter, chicken meat, freezing, survival
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BNCTREAETLATEEFORT, Hr¥uny WMH - B - HBBBE Vo7 FF -V EEL,
F—-VaTaz/aiZkBsd0lk EFHESRELS EbNOBREED LD, SFEEFROERICIEY,
WEEASEERCTEY Y, ZoREFRD ATy RERLKEICBI2AEhE0ERALL LTIE BA
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ATOREEREL 25TV,

bAETIR, AREEEAKICID, 2009E 10BN
FoHY¥unyy— - Yzdaz /2 icETLIAR
HEPBIMESEESh, SRETOFRROBIRL
LI, BFECLBERY R 7 ERGROFMAT &
NTwaY ZEMEER BT A2RENE LT
BRIt - FHRBORSNE (FHERE40%) 2B
HAOEZREEROME (F214%) & EFREFH Y
OEBICETH 0L LTETFLA TS, —F, BN
BT LRBAREOTEAN L, MEOETHRIZL
, BEMAESRL LTRRILBVRRCSS. 3
72, FOTRICH7-HHE - BEABRKCTOHERL LT
13, —RIEREBEOBILICIA, MAOBE (&
HDVEMBARTSLRABOERE) 5ELY R 7 B#0
ERaFRELTETOLNTEY, YAZa3azh—
T a vEBEBLC, THLMBOLEEIEBE
LTERIRTVWAS. LALass, brEREEL Y
O—HOE - BB TIE, ERNOEESETEE LR

SWTBY, FERAL L TREINLZEEAIZHLTY

— DMK R T AL ERIFERINTRELIAT
b5,

AFETIE, RBEREICBTA2EABTOMBNEL L
T, BELEFENIVE (TAATVEF, Tr<—
7, —a—=Y—=57F) TBWTHEIZEA - EHENRT
VBRI EEES 2 TERNTRFERBELRAEO D
ORFEL L CHFLBEERS BN - EHINRTWEE
B ZEI, HELAEZBLLBATON Y EOn
75 —HEEEEHETLHRA T o 2OTHET S,

MRBKRUHE

1. AINEIEER

(1) BEDRER

MATHR SN AGEBHMAEEAL, HEERTH
W, 208ER - —20CICTHEREEIT o728, 4CT
BABRL:. REOHH - BHRLAE L BEERE, &
EKBghIBEELT, Ay¥uUNnNyy— -T2z
/Y OFEMERE % ISO 10272 2006-1 (2 #& 1 72 NIHS]-
02-ST4: 2012 W 12k h 1T, BREERFILZVWI L2
BL:%, RIENERICBIZAERY NI vy Z7 2L L
THwZ 2B, SFRABREIABB gyl 7L 2
b ¥ 71 X (0x0id)100 mi % B\ T42C CTHREE &£,
mCCDA 5 # (Oxoid) B X ' X ¥ 1 — £ X5 # (Oxoid)
FRVTOBERELIT, EUMNEEEESNREHLT,
EHABREZITIDDTH 5.

2 HBAE

ABFE T, C. jejuni NCTC 11168# 3 X 1°81-176
BEBMLERE LTHWS. 3a—F—ertr7u
A (OXOID)H T16K:M, MFREELITV, FHEKE
SRR 25 g121.0-1.1X 107 CFU/g & 2 2 XS ML
otk PP —20COHFENTHERELL. 0,1,

2,5 7, BIU4HMGREREE, &58EE4CICTY
B P B AARIIR S, ISO 10272-2: 20069 12fE\v, EEi
BRBRETo 7. AEERBETIX, BEBgIcIfEED
RRET b K (BPW) 2z CTIORAH % fER L7
%, MH#100 pl% mCCDARE#2BIC®IR L, 415CT
RBEFMMFREELTo2. REEEHEZ KDL 2
T, EEMROEFESHEL, EAR (BB EH
T, B5CBIXU4US5CTOEBRE Lot F
F—ERHB) KTl T EFRAHEEZRDZ F
7z, BREREERORFICHz- X, LRO2EHKE
17-18X108CFU/g & 25 X9, BHAB gicBEL,
WRRFEICE L2 I, AREToOSEREREOEZR
PR 270, BEBHEC. jaguniZt 208 2HWT,
ERORBEEER & ARCHSHEBFRRE TV, B
DHB LT BBOBKI B 5 EEERO LB E
K7z,

(3) EMA-PCRAZRVCEFEOHRR

ERoERERERNIMRAET RBRICER L%, 0
1,257 10, 14HME, —20CIKCTHERFELL. BRER
R25 glZxt L, 100 mlD Y » Bl 4 B ARk (PBS) %
whn - EAE RBB®Iml/X Y, Fukushima b0k
EYICRLT, BHABEFASBREIVIELE B
SN HARERI0 pl 2 K40 pul & 725 X9 2R/HICH
i, " BRI FIVILAE/)THFAL FEMA)EZERET
%, Viable Campylobacter Selection Kit for PCR (# #
FNAF) T, BREICH] o 2 EMARRAH %
v, ) —BE15ulOPBS ML, MOEREL LT
KETCHAE L 7. NucleoSpin Tissue XS kit (MACH-
EREYNAGEL)Z AIVT, EH L VDNAZHHL /-
#, RABEBIwW%%EDNAL LT, Cycleave® PCR
Campylobacter (jejuni/coli) Typing Kit (¥ 7 554 %)
ERVIZEPCRIUSICH L7z, ARSI, Light
Cycler 480 (ROCHE) # A \», &#kiZE % (EMA
EuRcEE/ ELERERE) X EEEERDE,
HHRAEOBBRMEICB I 2EERE REE~EER
FEReCEIL, Bon-EE) PAEFEI00% LIRE
L7429 AT, SEREBEOEFRBEERL.

2. ARMBICKDBRADHVEONS §—FRD

{RRIZNR

RSV FBHEMS kg AFL, BEEHY2Bgl
L C, 50#44 % NIHS]-02-ST4: 201212 > T, # v ¥
usr vy —gHRBIC LA (ERIENEE, Nondfro-
zen control, Fig. 3). Z® 95, 5K ZEHM L, ISO
10272-2: 2006 12t€vy, Hr¥unz ¥ —%ﬁ*ﬁﬂj?ﬁ%ﬁ%
ERL7 Zo#k F—uy b)), BEDEYBg
LB k), BEAX My A—FLITAR, —20CTFTO,
L7HMEE L (BH50BE). BEE FRIFIZ4C

 C3BERI B R OE X 4, NIHSJ-02-ST4: 201212 % - T,

Ar¥uany y—oEERERBICHE LA 28, 0H

| BRAEOREZGHEARED S ORINERERLTY

e
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5.
3. REARBKUFIL FMUBZEIT O RIFRE TDB
REBOLE

EROEBLEMTITHICT, KEMHEEICAIGRH
M (Crust freezing) H B \WIZF NV FUHE % 1T - 12 [F—
Ty POBEHSN (FE, AR, HHI, L— B
) £500g%500mid=2—FYL> 743 >No
2 (OXOID) iIc & L 72, RBE®E10m/ 1 m/, 0.1 m/
Z100mIOTVA Py 7HR (ZvEf 54 F) 123K
FToOME, 422CC48RMMIFREE L. BEHZH
£H TmCCDA X Ic EATE, 42TC T4 RIT
BETY, FSERLIVSEFLEHHEL, v =—PCR
EY CXaHARBET o2 BRI, BREICS
JAEREREREREIC L YR 4, Edo2
EARBREBERIZ OV TIE, EasySpiral® INTERSCI-
ENCE) % A\ T, 100 p/ 3 > £ # & K3 # (0XOID),
VRBL £X 3 #1 (0OXO0ID), VRBG £X#5# (0XO0ID) I2#
L, FhEh35C, 4T, 35C T2ARMIFREELT
v, —fRAEEYE, ABEEE BAMERERERE RS
7o RRERTIX, Aovunyy— - BERHEDHIC, &
HIRKZHBRICHL, FHEBLIUTFHEELRD,
BRBICE, fREEAV, pE<0BCEEEEDD &
HEL7-.

4. BASEBRUEETFIV FRBRRAE TOLETE

20144E5 A ~8 A oM, #ATHIR S h 28 AW HE
EENB LUEEF IV FBTER(Table 2) % 45 k3
DAL, 0CUT TERE~HAL, HL 22 NIH-
SJ-02-ST4: 201212FEVs, & ¥ ¥ Uy ¥ — SRR
~EL 7 2B, SEBREICZOWVTIE, 4CT3BME
RIBRL -8, MBABRICH LA

= ES

1. SREREZER UEBIRAT C. jogjuni DEFEE)

GHELBLE L, EBEBBRAPIWCEYSC jgun
NCTC 11168# 8 L USI-176 kD EHERH 2 B 53
HREHZHACTEESRAL L TR L. SR
B (700-70508M/g) B2 EREOLFRENT
M, HE1IE % T6T7-680% B fE/g, 7TH B2
6.07-640 X B fB/g 2 22 b, 14 H BI213591-606 1 $/8/
gl, BERERICHART, BELgH72 0 099-1.095 45

BoRWA 2R L7 (Fig. 1A). ERBREEHR (324-326

WHEE/g) CBITAEFRERIE, wE1 B % T265-272
SMAA/g, TA%TLI9-216 X BM/g & 2 ), [FLH 14
H#1213100-138 M #fE/g &, BEREBICHTRE
g 729 1.88-224 W BM D WA % 7% L 7= (Fig. 1B). &
HBENZIEEL T 2EMA-PCREI LY, SEREER
ERNRLLTHE TR LALESS, &2 7 148
KB AREEFEBIE T L ZI658-668 % M IH/ g,
6.28-6.40%F % 18/g, 5.73-595% ¥ E/g & % > 7: (Fig.

161

10). Ykky, HemmErEL, BEESRATICEBY
T, Av¥unyy— - Iz o fREROEFEEZ
BREFNICERT 5 Z &R SR

2. C jejuni BRI TORRESHER

=7 MY BKC. jouniF20HkE VT, HEULE
FREUCERATOEFRICETIRE LT o 2.
723-726 M ¥/ g DK Wbk E MR, HHRLEICHL
el s, FHMAHETOHEERME L, RMHE2A CH
N, P_O016#RD 664 B/ g DEFREHEERL DI
L, POOS2HROEFEHBUILITTH EH/gTH o 72
(Fig. 2). P_OOI6#kDEFHBICDOVTIE, WHTHK
bOATHHME/g b, BERERICH Y078 EE/gn
BRIz LT o7 (Fig 2). —F, HETHBRICELH
ERHHRD 2R Lz P_0052 kD £ T W 13 5.26 1 8
fB/gs, BEEHR»SH16N BB/ gEKRERLL
(Fig. 2). BlEX Y, BATOHIYEONZF— - Vx
Vi s, HELAELEL, ARETEREZR
DENL D, BRNZBOERERLL.

3. AR KDAvEONTY—FROERHDR

HERF NV FEHRASORAEZ HRIZ, Hr¥any
y—ERENABREEBL L 25, 200 EFHEHE%
R L7 (B3 40%) (0 3 B =Non-frozen control,
Fig. 3). 2®5 %, 5EIowTIZ, EEABRICH
L. 0-46 MPN count/g. (F¥3234 MPN counts/g) &
A EONy s —FRBEAD LN BHBREREE
WHERELT, I1HEFEG7HHOGHERLAZTTV, AV
vYons s —-BHERARE ERRCRE L5, 1
H -7 B53QEE (£508E) OBRERERE h
FH12BEB X U6 A L 2 5 7 (Fig. 3).

4. 2FRSRICKDEBREROERDR

HEMBEIC, Crust freezinglZ XY, EEOA A%
EEBHEIE BEESHELEH), TG FNVEF
(10C R TF) HRETREINS (FV FAEE), FH—
oy FPOEBHSH (EF, &%, ¥HI, LA, B
FF) 122w, #r¥uany y—BIXUEERERY (—
BREBH KBERE BIARRERNRD ogERB
ot AYEONZ F—REEKE LT, FV A
HETH A3BLIUHYIRETRERLZRO6S .
MPN count/g 3 & 107027 MPN count/g Tdh h, hEHL
(£%€, VS—, BHF) 131100 MPN count/g Th o 7=
(Table 1). BFESFNAERICBTARAEHRIT 2%,
WHF, ¥4 3 TEhZEN011MPN count/g, 016 MPN
count/g, #&LU019MPN count/gTHY, EEBIV
LN — 12 BV 5 B $12 11.00 MPN count/g, 310 MPN
count/g Tho7z(Table 1). BERKDI L, —4EH
B, FovFAHEEA366-478% BE/g (FiE421
MNBME/g THoroWHL, [ESHELEHR T
2.76-4 89 W ¥/ g (?ﬁfﬁ&SSﬁiﬁﬂﬁ/g) THho72(Ta
ble 1). 7z, MBI OLETIX, EEREICEITSL—
RAERPIIMEITAICLEEZRL, VI BIUBK
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