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Here we examined the efficacy of freezing treatment to reduce the survival of Campylo-
bacter jejuni/coli in chicken meat. Spike experiments showed approximately 1.9-2.3log CFU/g
reduction of C. jejuni NCTC 11168 and 81-176 strains in minced chicken meats following the
freezing at —20C 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, although indicator bacterial counts did not correlate with the different
treatments. Qualitative detection of Campylobacter spp. resulted that imported frozen chicken
thigh samples showed only 2.2% positivity while domestically-produced chilled samples 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.
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, —HEZZF YT AE THA FEMA) 2 FRKE T
%, Viable Campylobacter Selection Kit for PCR (% 7
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v, b9 XI5 ul dPBS &M A, MLEEE L LT
X ECHEAE L 72. NucleoSpin Tissue XS kit (MACH-
EREY-NAGEL) # I\ C, %M X VDNAZKHL 7
%, Wl w % % MDNA & L T, Cycleave® PCR
Campylobacter (jejuni/coli) Typing Kit (¥ 5 T34 %)
W72 EPCREISIZHE L 72, RS IZ1E, Light-
Cycler 480 (ROCHE) # F\», &£MIKIZBIF 5 (EMA
SR /LR e ) X AR RO,
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HRNTEIR L, HBoNmE) % EFE100% & AGE
L7299 2T, SMIEROEAREZFEH L7

2. HHRABICKDBMAD A EOINT 5—ERD

EREEVES

TRF IV FEHRAS kg AF L, HiikdH7-25gL
L T, 50Mfk % NIHSJ-02-ST4: 201212HE > T, & v ¥
TNy y— g BRIt L7 (ML BR T, Non-fro-
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WHLH %l U7z, EREBIA RSB 5 C. jeuni
NCTC 11168#k 35 & O 81-176 ¥k D EfF 2 ) 2 ¥ 72 5 3%
FEREE I CRBES MR E LUCMat L7z, i B
BE (7.00-7.05%0 Bl /g) 1238 1F B M o A7 I BCE
WA, W1 H % T677-6.80% £ l/g, 7H H &
6.07-6.40 % £ /g & 72 0, 14 H H 1212 5.91-6.06 %F £ 4/
g&, HREWEICHART, Bkl gdh7zb 099-1.09%F £
oA %R L7z (Fig 1A). IR MR (3.24-3.26
SEAR/g) 1I2B D AEFR I, Wil H%T265-2.72
/g, 7 A% T1.99-2.16 5 %M /g & %2 0, [AILEL 14
H 1212 1.00-1.38 6 £l /g &, HERE T B0 e~ TRl
1gdH 720 1.88-224 % Bl 0 34 % 7k L 72 (Fig. 1B). &
G IR L 45 EMA-PCREC X 0, s B mint
ERGELELTHE TR LZES S, B2 7 1408
W2 BT B S A AR BT 2 1 6.58-6.68 % £L A/ g,
6.28-6.40%F #% 1l /g, 5.73-595% ¥ /g & 7 - 7= (Fig.
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RERFICAGR T 5 2 L AR STz,

2. C. jejuni EIKE T DNHRRZ HER

=97 N YHIRC. jejuniF20 BikkE HWWT, % ELE
2l L2 BMA T oA EICE T 5 AT 5 72
723-726 5 M/ g o F Wbk & el f, wafULBLICft L
& A, WHRETOWHRAERMEE FWUHE2H TH
1, P_0016#E236.64 %Kil /g D AF W % R L7zDI
L, P_0052%k @ A7 W B 5.77 K il /g T & - 72
(Fig. 2). P_OO16FkD EAFHEIZDOWTIL, WITHEE
b 6AT R B /g &, B BN H K 0.78 0 Eifidl /g o
BRIz & & F 572 (Fig. 2). —J7, W#7HBZICHKR DM
Z 7 W BIR A % 7R L 72 P_0052 Bk 0 A 17 1 $13 5.26 % 5%
/g &, BHHREED S 1.96 5 5/ g DRz R L7z
(Fig. 2). YLEXY, AR Y Euansy— - I
VaZ OB, GHELEE T, R TR %R
DA D, KR R AMER 2R L.

3. ABREICKLDHEONT Y —TBROIERHMRE

W F v FIBHMALSOMAZ W R, A rEany
F—{HgEE R Ei L7 25, 20 BE %
R L7z (B 340%) (M L B # = Non-frozen control,
Fig. 3). 2?9 b, 5HIKICOWTIE, EEREBRICH
L, 0-46 MPN count/g (*¥35234 MPN counts/g) @
H TNy F—iHRMPD LT UG E
WNHEELT, 1HEZE7THHOGHRLILZ TV, o v
Yuny ¥ —Bimdesz g micma Lze 25, 1
H - 7H®W LR (55084 oBEmdlus, zh
FN12HefkB L 6k & 7 - 7z (Fig. 3).
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HEWBEHIZ, Crust freezinglZ X 0, EHRIOAZ
SHMWHS L (BEWHLIE), F2EF L
(10C L) RETRHE SN (Fv FOLEE), H-—
Oy bOEERSA (FE, &%, ¥HI, LA— B
JF) 122WT, A ¥uny ¥y —BXOHAERERE (—
WAER S, KBRS, BRI RN o %R
ZfTofz. ArEuNy y—BMEHRE LT, FIVFRL
HEETIE, 2A3BLOHH IMAETIEZENZN068
MPN count/g B & 17027 MPN count/g Td V), MEBHT
(%€, L¥—, #IF) 1311.00 MPN count/g Td - 7=
(Table 1). 2HEWHLHMEIZB T 5 WL, 2 %,
W, Y3 I TENZFN011 MPN count/g, 0.16 MPN
count/g, B L T0.19 MPN count/g TH ), EEBIW
LN — 12 BT 5 B $1311.00 MPN count/g, 3.10 MPN
count/g T& - 72 (Table 1). {HEREEDH b, —HER
BiE, Fv FALBEEA3366-4.78 3 ¥l /g (P31 4.21
MEM/g) THolzolzxt L, S A I T
2.76-4.89 % B/ g (FI4ME 355 M 5fll/g) Td - 7z (Ta-
ble 1). 7z, MABIOETIE, EEREIIBITL—
AW BIIMEALC I REEZ R L, I B XU
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Survival of C. jejuni NCTC11168 and 81-176 strains in minced chicken meats under freezing condition (—20C). Sec-

tions A and B represent plate count data and section C represents viability of the spiked C. jejuni strains based on

the EMA-PCR.

DR B NMET D o 72 (Table 1). KEFHEHIZOW
Tld, )V FALPREEAS2.80-4.51 %) # Ml /g (P35 3.79
SEUR/ ), UG LA T3 1.92-443 0 B /g (OF
Y314 Bl /g), BN EH A BRSO TiE, F
WV BB BE AS2.34-4.36 1F i fiEl /g (7349 il 3.59 KF £ A/
Q). EEG LR A3 2.08-4.30 %) B /g (CE31iE3.01
i EUE/g) &R L7z (Table 1). — ¢ W8 & RARIC,
KGR RSB L BB R RS E LR d SiEE R
L7 EETH Y, e bAEZ R L7225 A0id 39 3
Td o7z (Table 1). S HHEE - 7V FULHEED

FIZBWT, R OR FEAE % B 75 ALIZAITFO A
THotz (K, Table 1). HEROTIE, BAMH
FHARE R MR R I, BB X 2 RN S A
NEITIZ 3 - 72 (Table 1).
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Fig. 2. Strain-to-strain diversity for the survival in minced chicken meats under freezing condition for days 2 and 7. A total
of 20 C. jejuni strains originated from poultry were used for the comparative analysis. The details of each strain are
described in ref. 1.
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Fig. 3. Detection of C. jejuni/coli from naturally-contaminated minced chicken meats in treatment with freezing at —20C
for 0 (non-frozen control), 1 and 7 days. Each groups are consisted of 50 samples, respectively. The group of day 0
(non-frozen control) exhibits 40% positivity for C. jejuni/coli.
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Table 1.
without freezing

Numbers of Campylobacter jejuni/coli and indicator bacteria detected from chicken meat and offal treated with or

No. C. jejuni/coli

Indicator bacterial count (CFU/g)

Sample Treatment™!
(MPN count/g) SPC* Coliforms Enterobacteriaceae
Thigh Chilled 11.00 6.0.E+04 26.E+04 1.8.E+04
Frozen 11.00 73 E+04 2.7E+04 20.E+04
Breast Chilled 0.68 24E+04 1.0.E+04 9.3 E+03
Frozen 0.11 7.1E+03 40.E+03 24E+03
Tender Chilled 0.27 6.0.E+03 6.3.E+02 22E+02
Frozen 0.19 6.0.E+02 8.3E+01 1.2.E+02
Liver Chilled 11.00 23 E+04 32E+04 23E+04
Frozen 3.10 28 E+03 1.5.E+03 1.7.E+03
Gizzard Chilled 11.00 4.6.E+03* 1.8.E+03 1.1.E+03
Frozen 0.16 5.8.E+02 3.7.E+02 1.2.E+02
"I Chilled, <10°C ; Frozen, crust freezing at <—15T.
*2 SPC, standard bacterial count.
*3 Bold means represent those means statistically differed between chilled- and frozen-samples.
Table 2. Prevalence of C. jejuni/coli in imported frozen or domestically-produced chilled chicken thighs
No. samples positive for
Country/Prefecture No. samples tested C. jejuni/coli (% positive) Isolate
Imported frozen chicken thighs
Brazil 25 1 (4.0) C. coli
Thailand 10 0 (0.0)
USA 10 0 (0.0)
Sub-total 45 1(22) C. coli
Domestically-produced chilled chicken thighs
Gunma 15 4(26.7) C. jejuni
Saitama 15 3(20.0) C. jejuni
Iwate 15 5(33.3) C. jejuni
Sub-total 45 12 (26.7) C. jejuni
Total 90 13 (14.4) —
XC. coli D AN EES NIz, —FF, EFEF IV FBAKT FEHE L7z, BEEBIEA E H 223 mGERER I B v T

X, 267% (12/4584K) OBEEREZR L, BIEBRAED
SV d C. jejuni H358E S L7z (Table 2).
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iE, 0.91-1.44 % BUR 3k A 36 120 3HE O % # Tl
L77-218 5 Bl DA DR H TV 5620 Kifge T
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MDD THFES N T2, Ar¥any y—it, Wk
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HD SN TV A WIS ST A AT E E T
W RERRICHA, FH IRV E R 2 R 2 & A3l
ERTWEY. AR DS  DHINC X 0 & aiikig
TR SINLEEBEEARDL &, RIFEICBVWTREN
7z, WA & ERE TV FERRIARE T OBk 0 HZE
AR, X0 R 2 v BB ASA T 00 B A NG Bl
PICHERNCHRBE L TWAB I ERZRBLTWAE VR X
9. —HT, INEFEHMGEHTS-01213, RE
BREGEHFRFELT LD LIZS 2T, HE - Blosk
% & HIHRE L T S EEDSZIT O 5. L]
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NG HIEPIE DL BRE % o) 2 BRI v g
THL2IZEN TR VA, KEOMIE FICBI) 2447
121k, RURXZVLFFF - RAKRY 5 —ViGsBElT
HHIEDPEINTVD Y, UHEBEEEA S #E
TFHEH D PRI Z B IZBE9 2 Miadid, AWFZEICB W T
RO O NI W TOHHIRZ DR L OB % 4
T2 ZTHA»D Lk,

Tz, GBI b L EOMOREE LTIE, W
FACTF IS BFI R DE D, KU v TOFREIHE
I RAEHRDIEESIND. ENO &SI Lo —ik
TlX, KMo~ %Z 2 d G H S5 [Crustfreezing i |
LBAXNTEY, FEEICKRIZEICBWT, Sl
HEFEDSF OV FRLEEER IS RT, EEMRAZRE, Kwh
YEENT Y —ERERE R L2 2, RkoREE
RANRICE ED729 2T, ARGREHET 2Tk L
TOHBHEESNS. BN TORROTEIZHIz>T
&, FE234E6 A, EAZEE LY, —20C (Ui
JE) T48KFHILLE, —30C (FpuOviiE) CT36HEMLLE,
—40C (HDiEE) TISHFII L BB X OV G vy ol 3 i
EHOEGAICE, —30C (hOimpEE) 18K ML L%
B BHBE:, %0 CICHARERICRTEA I H -
TUE, THERILLRPRFET 2 08 A 395 A4 il % H
e LT, dBashz? AWETHLMIIERT,
FMEZESHIEITHED v ¥y ¥ —FHYLR I e
DOMRZEE 2, UETEIMRARICD 72 & 3 iREERH
BT AMAZERT AL ET, L0 BRI ORI
R GMERREDTTREIC 22 B E b5,

500~800 1 & b Vb 2 AK ORASIER MY &8
AhbE, EERAOAERIE, PhhbFIEY 22 209
CEREETE R, 29 LBAIREIC b 5 FHIE
X, WERZOEBRMNEIZEBEIANKREL, 5%DY
AL A 2= = a VEEOBETGE) & FHREICAT ) 2
BERDH D, —HT, ST 2EHEEEET 29 %
T, AEEICX DY) 27 2GRS 5 TR -
AL EHMED TV LEMEDDH ), RUZEONEIX, —
DOFHENIREE L 2 D ) B DEEZ NS,

= 9

BRICBII2h ¥ aNs Y — - VT2 ayh
Y2 PLMBBE RIS A 72000 —Tik e LT, oLt
DAY= MGE L 72. NCTC11168 B X 1881-176 ¥k %= H
W72 EINENGAB O R 5, BIRRIZ BT B ARk,
—20CTO2HAMOWHMIIZ X Y, K TH1.9-23%
AR OB % Bd 7z, 40% D HRGHEE H S b i
W% @) IR T ORI L2 e 2B, THERIX]
HRIIEERL, —HEMRBRIIEEISICBIZ BRI
LG LR (Crust freezing) # 4T - 72 E B (&
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