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B OE AR A EEFAF RN Rk 840 (NaClO) &5 30 1T K X35 e 45 44 A, B 8UR B NaClO & &
(0~70 mg/L) Fodn 4t 75 42 & (25% ~100% ) 4+ F 3 bk B\ A F okl A2 3 APk B A F G iy T KRE F 3
BB IIRMALFRFERGHIRFTRE, ERET, BFAKFRA0,20,50 F# 70 mg/L # NaClO &F,3 k28 K
A ERIE TR 75 4 & 55 A 88.9% ,38.9% ,36.1% #= 36.1% ,NaClO 7T A 2k 45 4] L L35 % (p <0.05) ;NaClO &
JE(50 mg/L B, 26 9 FA K AR W ITREAA S, TR D XLF ERE, & 254 KL 20~70 mg/L 4 NaClO
P & iF 2 EHm(p>0.05), AFRTA T AN EZRAFRRT IWVITRA T LEES, ARAYE TG
AR T R,

KGR KA AN, AR, RSLF g, ITKE, FRE, AR

Effect of Sodium Hypochlorite on Preventing Cross—contamination of
Salmonella on Broiler in Chilling Processes at Slaughter House
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LIAO Ming’, YANG Hua',LI Yan-bin** "
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3.College of Veterinary Medicine,South China Agricultural University , Guangzhou 510642 , China;
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Abstract ; The purpose of this study was to investigate the effect of sodium hypochlorite(NaClO ) on preventing the Salmonella
cross—contamination in broiler chilling process.Three batches of chicken samples were washed consecutively at different NaClO
concentration (0~70 mg/L) and initial pre—chill prevalence(25% ~100% ).The post—chill prevalence of each batch and total
chicken samples were determined respectively.The results showed that the post—chill prevalence of Salmonella on total chicken
samples were 88.9% ,38.9% ,36.1% and 36.1% when the NaClO concentration in chilling water were 0,20,50 and 70 mg/L,
respectively , indicating that the chlorinated water could reduce the Salmonella cross—contamination effectively(p <0.05).When
the NaClO concentration was 50 mg/L,no Salmonella survivor in chilling water was detected, which could prevent the cross—
contamination. Color analysis showed that there was no significant adverse effect on sample color with the treatments of 20~
70 mg/L NaClO washing(p >0.05).This study could provide useful information for preventing Salmonella cross—contamination
in broiler chilling process at slaughter house, and quantitative microbial risk assessment as well.

Key words:sodium hypochlorite ; broiler ; cross— contamination ; Salmonella ; prevalence ; chilling
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P I'] IR ( Salmonella ) 2 —Fi iy WL N & 2L 8
oo TR, B B R VD T ] TG TR Al 5 | R 5 R L XS 1 0 45
P, NIBGL YD 1T R R B 1 IR TS & 30 N g i SR e
R degeit, FelE 70% ~80% B 4H B M £ v
T TR S DR , B 629 820 J7 7 TE5 [V
MR TR R EY b, it 0% & &= ah '™ M
Fr b, T Az 6 ARG P v ) [ P 475 gL AR
H52.3% 7 ARG JE SRR DT IGTR 32 XI5 YA
BB, AR RY GGG VT R 5 g
TN 3% ~4% W, B I 15 Y R A FhEn 3 35% 7,
PRI, 9 20 B8 S N T 355 32 ) 28 S5 4%, X AR e 7
e AR EE R L,

PRIX 8 S I A AR A 4% XY (HERSY S A% (I I
R RN e TR TS B 2 M,
For, TRV v BE K T aR B n AH B T 3RS AR TS YLy
XGPSR, R AEAE X5 Gy, RO AR AE T K ih s i 2%
BEFIUEAT R0 . NaClO 2 — Pl 2% ) 3% 0 5% B
3, HAR PR R R HL AT 7R 7K R B s R, [R) 41 i Y
AR 11 BT A A 480 A B2 07 B e AR 0 P I3 S Il 445 4y, T
BRI IC R T AN At T o IR, NaClO S22 )8
SO IS RER Y B AR

HHT, 32 395 L F 5% E 2 AR Th 78 8 B IR R [H]
A JBT[A] 04 24 TR A8 B L, UnAs T A 6T pr U R ol AR b
P AR R B 1 58 TS YRR A R K R AE D) A
TR P R T T A MR 10 58 YT e R L K A e
P v X PR o S A R O RS R Y 58 TS e
HULS ST A G Y w4 A T G R AR Ak Y F 5T
b Jung S5V E OROK R K (LR AT SR IR A5
4 TG U Jr EE XS W AR TS YL 8 12.5% 1Y &5 B AT i
2 3 U Ve, TR B L Ok B B N Ve S B0 A A TS
Be,

A& S5 G 3 A TR 15 G 238 50 728 A Je IXURS: DTl A5
BIP ) EEE A S R, XS DT G T XU PPl A5 Y
r e DL TRV T R AE LT P i A TR TS G R AR AL I AR
KEEAE , NaClO & B M) 4 15 B 50 24U i g Uk
JE VDT B BTG e R B A R AR R, AR S
BRI AN [R] NaClO ¥ & (0~70 mg/L) FIW] b 15 G 3
(25% ~100% ) 461 F 3 LS POV vt 72, i o8 v
VRJE X RV T) IRE V5 Y435 NaClO IR, N
DAL TV 18 B T 20 FN XS R P ) BB A 1 XU PR A 42
PEEE S
1 #MRl57HE
1.1 HR5{EE

%0 P2 MR P 72 ( Brain Heart Infusion Broth, BHI) |
2% p 25 1 17K ( Buffered Peptone Water, BPW )  AAHE—
Fi6i 22 R — A 1R DU 2% S B g ( Xylose Lysine Tergitol 4,
XLT4) Bigedt el BD 20 5] ; A7 R £ D 22 12 1Y T
& ( Selenite Cystine Broth,SC) ¥ Vg1l A= ¥ 5 R
AT NaClO R A T AW TR ( Lifg) IRy A FR

o8] W R VR T QB (Salmonella stanley ) | EVES 2840
YT IR ((Salmonella indiana ) | B A5 7€ ¥ 1] [
( Salmonella typhimurium ) . 7 b # ¥ 7] K B
(Salmonella thompson) .15 35 X0 '] R & ( Salmonella
TR 438 TN AL B 52, AR IR AT
TEH 20% Hlm 2| g T, i T -80 C
VRFE & T, B AR el R A B B A e R R XY i
P TR VLA AT T AR AR T

Thermo Fisher 1389 ZE 4 2: 445 Ui [E Waltham
AF;HVA-85 @R KR H A Hirayama 23 7] ;
KB240 [HIEHE B #4415 E Binder 4\ H) ; Seward
400 FHFTNIFEML  DEE Seward 23 FH] ; WASP 2 12
R FZE Don Whitley Scientific 2\ ] ; ProtoCOL3
4 A B4 P [E Synbiosis 43 7] 310~1000 wL
Bkt I Eppendorf 43 i ; CS180 77 7 ik 4 4 &
B PE[E Palintest 23 H] ; CR400 FHp 224 H
75 ChromaMeter 4\ ] ; Hitachi 7650 % & T & 1%
B%  H A Hitachi 2 73 TX150 /K48 %[ Grant
NG
12 XWHE
121 XSGR PALEE XS M P oK ff iz 28 S0 a, V)
et HEHMET, A EE 25 25 ¢(5 cm x3 cm X
2 em) i#fFE T —20 C UKAE o S 56 1 B CE T
4 CUKFE AR ITAEA )22 A HE b 224 K 30 min 5
FH. AP KE G MG RFEA P RA W] ICHE
Rt o
1.2.2 BRI A MG AR S BRTE AR 43 i 352 R
Z 5 mL BHI ARG SR, & T 37 ClERIEF4E T
BiFe 24 h W AEA R SR G, Hil 4525 mL R
JFR, 249 9 1g CFU/mL, F BPW 7 B B Rl U, 407
WREEFT U 24 Tlg CFU/mL, B3 PRI T4
W 30 min, 55RO PR ML, TEAE W22 S N
B 30 min, B PR 41 B R E TEXS PR T . XY P 3K T )
UWREEFP K22 51g CFU/ g,
1.2.3 IR AT
1.2.3.1  R[EJMREE NaClO B TEVE  SEHTHT, KK
VEERZKIRVA Y 22 4 °C, S BUKEE S 0.8 ¢/mL 1Y
NaClO 75 0,238,595 .833 pL & T 1 L #l /KA,
Hil#& NaClO ¥ 3£ 24 0,20 .50 .70 mg/L T 7K, AN
5 NaClO F T4 7K 35 B8 S X REZH o AT e 26 D 651,
4 Pede fh 5 n9 X8 Y (IR 75 B 5 100% ) A
NaClO ¥4 0 mg/L BUBEF 15 YE 20 min 5
AT TR K, B 55 AL IL 4 BTG TR 3G P A K
VH 1E 20 min; BREEEE = 4 B TRTRIXG AR A TR 7K
HYEBE 20 min, B 58 BRG R W) 46 15 4L R 100% ,
NaClO ¥k B4 0 mg/ T 1Y 3 HEIURAY PY 3% 2 TR 1 ko
20 .50 .70 mg/L NaClO ¥ 7K i P i F2 [F) X B8 2 #5
i, BT E A 3 IR,
1232 REWILR TS R R FULT e WE5E 3 Al
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AI5 R (25% 50% (100% ) X 1A T4 ¥ ¥k ( NaClO
WA 50 meg/L) J5 AT BRI TS5 4L 3, AN & NaClO Y 15
VKGR X ML . LI IR 15 L 32N 25% , NaClO
HE A O mg/L SEHG A, 65 &6 1 B ph g A 4
HXG A (W15 75 Je 3k 25% ) it A NaClO ¥ J& oy
0 mg/LAYT /K % BE 20 min J5 B H s AN T e T8
IK B A 4 B G B XY P A K P i P 20 ming
TR S = HE 3 4 B J0 X PO A T K N gk
20 min, B 58 i W] 4 75 YL R 25% , NaClO ¥k FE Ry
0 mg/LIY 3 b U X (A 3% 5 % i vh. Hi4y 5 4
(25% ,50 mg/L;50% ,0 mg/L;50% ,50 mg/L;100% ,
0 mg/L;100% ,50 mg/L) ¥ Bk 52 4o 5 A [W] % iR 2H 4k
HLHEASLEGE AT 3 IR,

1.2.4  Fg4rdllE

1.2.41 WA KFAUIENE B 1 mL EPEE BRIk
TR O, O T 5, W 50 L SR FH e vk
R WAF XLT4 BEAg IR A, B F 37 CIHER;
FEFERE SR 18 h, i FH 4= A Shan e BT S, 244
7% H 1B R B IS T 0 A 7 8 1| PR (20 CFU/mL) B,
KB E R M e FEAR R R R A VT R
FRE . HU1 mL Wid /K& 9 mL SC BB T ,37 °C,
12 h B35 5 WL 10 wL B4 B8 W IR 40 T XLT4 HUlg By
FreFerh, BT 37 CIHIEREFE 16~18 h, 7P K 22
R, ) e /K A VBT TERERIZR B o

1.2.4.2 JEUREXS RIS YRME  HkE SR
¥R T S 25 mL BPW (34548, DL 250 v/ min 33
FEFIFT 1 min, B 1 mL ¥ 2= 9 mL SC MK+,
37 CH;FE 12 h, HL 10 pL 358 %S A T XLT4 BiS
Bk )37 ClEEEEFE 16~18 h, 7 P4 K (o
BEVE , DU T Sk v 1] EQ B B MR RE AR, A b RS A
VSR VP T TR TR TG e 38 (P, , % ) S X8 N 4 il 1 Ve s A
VYR (P, % ) AT (1) ~(2) iR,

M,
P,(%) =" X100

(1)
M, 2 n RO P PR S Y 1T G FH PR RE
AdE(n=0,1,2,3) N, HEHEUE AEA T, Y n
=0 ], Py S0 hf 15 G5 RIS — IS PRI U 1T 24 T
TG9ER (%) 52 n =1 B, Py B85 —HEUS ATE U )s
HIAH BTG AR (% ) ;3 n =2 I, P, 58 — ARG A
VAR TG YR (% ) 5 2 n =3 B, Py S5 =4t
UG PIE GRS A TS G (% ) o

P(%):%XIOO £(2)

M Sy 3 HEURRG A A BRI BE A B vb T IR
BHPEFEA S, N Sy 3 HEIRIG Y FEAS S

1.2.4.3  XGREAFENE  ASCENE T8 A
NaClO(0,20,50 .70 mg/L) Tl ¥& i PE Al i B9 (3 AL
o DA 22 A 1 X9 Y 2 18 1) (2 A8 AR SR AR B (AL,
Aa,Ab) o H AL RKIRFEEAH, Aa RANLLEEH, Ab
RONEEAH . FEDAESPATIIE S R, B S R
23R,
1.2.4.4  FESFH T WA Hl A 5EE HIESY
A TEA B I NaCl0 ZbEF i 4 S R BE . 3G
PITE 0.20.50.70 mg/L ) NaClO " iE ¥ 5 M,
TIRAEXGAREAR FIBOUST A 3 mm x 1 mm x 1 mm K
NG R SR 2.5 % 1 1 R 1% P AR AR ER
I¥1 X X Jife) PR ASE o, 0 TR RE B K, W IR B, U s
ZEFTAGE R PN 1R L A8 il XU L €4, , 375 S FE - e 1k
BE N MR ANMUIR A,
1.3 HuiEaE

ZEE LM = bRiEZE” KoK, >R A Origin 8.1
BAFEATAEE 20 Mo SR SPSS 18.0 B 3E1T e 1t
ST, il it —J0 )7 2253 M1 (Oneway ANOVA) #4724
ZH )Y B Y LU B, o 2R TR A AE 25 1 22 e, R
Duncan K;5GiE4T4H [A] £ 8 FLEL,

2 HRE5HSH
21 NaClO REXMFREBADITRETREN
e

f2e 1 AT 20, G108 7K i R B8 NaClo i, 55—
HEXY R BRI 15 YR A 100% , 45— = HETC XY
PRI S5 15 Ge 353501 2 91.7% 1 83.3% , ¢ I Tk 7
VE(4 C) XF Vb T G B A8 X35 Yl 41 i 2 S W L, 4n
T A A A KT RS B S ST R N REA L T
Jin NaClO J& , 70 7] G B 38 3 #0v8 7K T B 28 45 — 4t X
P 14 M S22 RAAIG , EL S5 — b JC B %% P 78 20~70 mg/ L (1Y
NaClO H i Pk 5 ok % 2E ¥ 171 G 75 ¥, %2 B NaClO
AT EFREE b TS K TP 4 B AR BE R, DT O b
AN RS o XTIV K AT TS Yl K ST A 2 R
ZR(FL2) AR BIN NaClO i, 3§ 665 Fve A b ]
QT 75 YL K SF- 2 4lg CFU/mL, 24 NaClO ¥ 3£ Wy
20 mg/L I, W YRS TV 7k th vl 1] IG5 Yk SR T
PR (20 CFU/mL) (HSE G AT TR ER . 24
NaClO Y&k 50 F170 mg/L B, BEE 5 W 7K b A
HYP TR, Al UL, Wi 7K H NaClO ¥ 3 (50 mg/L
I, T A 2 A ) 22 TR PR T e R 52 SIS 4
2.2 ¥ATHRERIR XTI

FH 2 3 Bl AL, 2 TvA 7K AR B il NaClO F1 NaClO
TN BE g 50 me/L ), A 5300 46 15 G 2% 58 5
PN B3 (p >0.05) o AR E SN NaClO i, 45 Fh

# 1 A NaClO ¥R BB UEIS RS VDT T RETS R (% )

Table 1  Post—chill prevalence of Salmonella on chicken samples at different chlorine concentration( % )
NaClO (mg/L) P, P, P, Py p
0 100.0 £0.0° 100.0 +0.0* 91.7 +14.4" 83.3 +28.9" 88.9 +12.7"
20 100.0 +0.0° 100.0 +0.0° 16.7 +14.4" 0.0 £0.0" 38.9 +4.8"
50 100.0 £0.0° 100.0 +0.0° 83 +14.4" 0.0 0.0 36.1 +4.8"
70 100.0 £0.0° 100.0 +0.0* 83 +14.4" 0.0 0.0 36.1 +4.8"

TE PO A ARG BTG R (% ) s 9 TR R 25 5 A8 35 Rl 22 5 3% (p < 0.05) 538 4 [l
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Table 3 Post—chill prevalence of Salmonella on chicken samples at different initial pre—chill prevlence

0 mg/L 50 mg/L
Py (%) 25 50 25 50 100
P, (%) 100.0 +£0.0° 100.0 £0.0° 100.0 £0.0° 66.7 +28.9" 66.7 £14.4° 100.0 +0.0°
P, (%) 75.0 £25.0° 50.0 £25.0° 91.7 +14.4° 33.3 £28.9° 33.0 £28.9° 8.3 +14.4°
Py (%) 75.0 £25.0° 75.0 0.0 83.3 £28.9" 16.7 + 144" 33.0 £ 14.4" 0.0 £0.0"
P(%) 83.0 0.0 75.0 £8.3° 88.9 +12.7° 38.9 £12.7° 445 +12.7° 36.1 £+4.8"

TE AR YR NaClO Ak HRAR [0 i) 7 B3 [ 2 22 5 AN 038, AR #2257 3 (p <0.05) ¢

K2 AR AERIEVEIS BT K B A 40 G A R

Table 2 Bacterial survival in chilling water

NaCl0
(mg/L)
W 4lg CFU/mL <20 CFU/mL* 0" o
FE ALK R S 20 CFU/mL," M B & 4 G A A VT G
DA

WIHA TS e A ARG A 17 6 5 15 YL R %5 5 5 NaClO %8
HeJE N 50 mg/L i, AT 52 8 45 Fh 4] 46 15 L A AL
ERTEVE VR 932 XI5 Gk . Maffei 257 WF5E T VTR
BETS YR843 B H 9.0% .16.7% .50.0% [ 4= 331 Ve )5
B 4 B 95 G S Ak [RIRE A % BT 4 35 e R 58
V5L BRI . Yang 257 g9 5t 28 B NaClO ¥ Ji
S50 mg/ LIt AT A5 250458 i V4 1 e TR BR 15 B R N
3.0% ~43.3% SRV ] FQ B A3 XI55,
2.3 NaClO FE# 38 A & iFErI 0

IR JE NaClO 3 Bk XS P (3 A8 (L an 5k 4
7R o 175 U JF (X PR 3 T 6 32 A1 L 400 3 AR L #8  {R R
K AR (p > 0.05) |, 3 WA TV 3 U vh 4l FH e
FEAR T 70 mg/L NaClO, AN £ & W X9 P (0 3% A8 1k
NaClO 4 Ak P £ i (0 15 52 0 1T B 15 vk 8 FIEL & Ik
JRAIG . EYLAIZET #F5E %& B 250 mg/L NaClO 4k
PR X P (A5 AR VA R PN S R

F

0 20 50 70

200 nm

RI,1000 mg/L NaClO 4b 3 f5 15 2 53 1 2% 15 52 )2
FHHR
F4 XGRLIIETE L
Table 4 Changes in color of chicken samples treated

with different NaClO concentrations

NaClO

(me/L) AL Aa Ab
0 54 +1.0° 1.4 +04° 33+09"
20 7.0 +1.9* 2.2 +0.9° 1.6 +0.7°
50 5.6 +1.6" 0.8 +0.9" 28 £1.6"
70 55+22° 1.7 £1.0° 28 £1.4°

2.4 NaClO BtEBRFREAREEHBREE
R[] ¥€ B NaClO (0 .20 .50 .70 mg/L) 4bFH J5 1)
GRS T EC B AN MR ZS A B 1 BT 8,0 mg/L 1)
NaClO ALBHJE A0 1] BG5S 21 MO BE K2 2T U i S5 4 SE 3%
BTEER S, KN THEEY (B 1A, &
20 .50 .70 mg/L 1) NaClO 4bFH f5 , 4H B 2 i B 1 i 5%
PN R 29 B T BAAER , TRT 1 01 B R 441 i RS T 28, A2 0
R IB~ & 1D) ™ R 2 32 ) 5 R
(127 N8
3 ititEsw
&M VG YR B S BUR TS g 5 R B AR
SR I BN 2 P R sE XI5 Yt B
; B

1 IR NaClO 4 BER A9 v0 ) R T 5 5T L B2 141 (5000 x )
Fig.1 Transmission electron microscope photographs of Salmonella treated with different concentrations of NaClO (5000 x )
[E:A B.C.D 43552 0,20 .50 70 mg/mL NaClO ZbBRAVPT IR
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PR 75 YL R 75 YLK AR AR AR A 5T, X I J ik A
Py RS PEA B B X, AR XX A B 52 T
WIFE VR W& S iE el B2, 5% T NaClO ¥k JBF
(0~70 mg/L) FIHIUHT5 YL % (25% ~100% ) X} 38 L {5
YL FE N, & PLES 0 NaClO A] G % 41 ] 22 41 v 38 ;A
WY AR TP AT TR 38 XI5 4, H ¥ JE =50 mg/L
D TR SO TR 2 Vo 5 R = T I A N i
i

H AT, RIS 5 7 EG B Y e b XU P Ak A5E 78 1 5
ST PRIV BR 1Y S HE YR I Ve B T 38 X5 Yl idE B
UHI TR IS YL AR b, Yang 257 BFSGE T B4t Uk il
VU8 U T AS TR G 15 VRS XS PR VD 1T B BRTTS e R
ARAL, ANiE T 2 HE IS Vi 38 XI5 e tE . Whyte
ST PP T AR SR TR BRI PR XS VA R v i R R
X5 ST Y 45 R RSO, Park A5 RS TR iR K X
PR 1 1 2y AT T 58 ST e R RO, SR T, AE
T P B S B A FE S P (NY/T 1174-2006) ,
NaClO J2& ME— Fo 7 76 J& 52 T8 B0 770 8 B i 2R B A1
AU A 5T 34 JE L Sk 36 1 TR XS g S v 1 G B AU 3
AR AL AL B PR Sk . AL, AR A5 0 FR [ R X i
T URER T VDT QB V5 G das il T SR VD 1T QB A
RUBGTEAl B J B 58 L ASHIT 5% Sk S 06 == A 4 52
5, AR T AE TR AR R HEAT RFEASIGAIE . e Ah , A
TFFE AR BE K 35 P 5 XS A 41 TR 75 YL 3R 5 3 vt e L&
e RE Kb V5 Y RAR R 2 8] i 2 A R, 5 e R
— IS TR R .
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