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Abstract

Salmonella is an important pathogen in terms of zoonoses, poultry has been thought to be
one of the major medium for human salmonellosis. Broiler chickens are one of the most
commonly consumed chicken breed in Taiwan, therefore monitor it’s rearing and feeding conditions
are very important. In order to alleviate the risk at commercial broiler chicken farms, a
questionnaire based retrospective case-control study was conducted to identify risk factors with
Salmonella contamination during the broiler rearing period. Forty-one broiler farms in northern
Taiwan were studied from April 2008 to May 2009,.included 14 open-sided and 27 wet pad cooling
system housing type of chicken farms. All.of the fléck size 'was larger than 10,000 and only one
house was studied in each farm. ~Through pféi:!‘;ég_i_néry study, methods for the investigation of the
broiler farms risk factor were establishedk | Sarrlfb-les were téken at three consecutive time-points,
visceral organs of chickens and feeds Were. also.collected for further analysis. The results showed a
flock positive rate of 56.1 % and the housing type of farms did not have a significant effect on
Salmonella contamination (p >0.05). Through data analysis, odds ratios of ten risk factors
indicated that thry may associate with the decrease in poultry farm contaminations although not
statistically significant. These risk factors includes: (1) pad cooling system house which are single
layered instead of multiple; (2) the entrance of the farm is locked; (3) none-tap drinking water for

animals are pre-treated; (4) dog/cat feces are regularly cleaned in the farm; (5) workers outfits are

changed and cleaned on a daily basis; (6) the farm is separated from the outside by a wall; (7) a



single indoor room available for changing clothes and cleaning hands before entering the chicken
house; (8) The cages used for transporting day-old chick are not reusable plastic cages; (9) a single
source for day-old chick; (10) molds or coagulated litters are removed before use. Moreover, the
weather factor of northern Taiwan is also worth mentioning, since contamination of Salmonella in
broiler farms is significantly higher in colder seasons (p <0.05) .

Since contaminated poultry feeds may aid in the process of Salmonella spreading in poultry
farms, an investigation of poultry feeds were also performed. Different sampling sites and
isolation treatment methods were compared. _ The.result shows a total Salmonella isolation rate to
be 7.6 % (59/778), flock positive rate wass21.4 % .(33/154). Feed samples included 16 different
brands, Salmonella were isolated from five of the_brands The data analysis showed (1) isolation
rate of different brands are significantly differerilzt; 2 isolaﬁon rate of feed troughts from broiler
house showed a significantly higher isolaﬁon rate_than from other types of poultry; (3) not taking
sampling site into account, breeder chicken feeds have a higher contamination rate than other types

of feeds; (4) Overall, the best culturing medium for Salmonella isolation from chicken feeds is to

use RVS plus XLD. (p <0.05) -

Key word: Salmonella spp., salmonellae, broiler, risk factor, odds ratio, feed, feedstuff
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Part I1. The survey for Salmonella contamination of poultry feeds in Taiwan.
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Fig 1. The experiment design flow chart of “The identification of risk factors for
salmonellae contamination in broiler farms in northern Taiwan”

Fig 2. A flow sheet of the experiment design of the study of “the survey for
salmonellae contamination of poultry feeds in Taiwan”
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7 A 4% ) (Salmonellae spp.) % & 7S KE{4s > 7 &y 2 #4h (somatic

antigen) ~ L=k (flagella antigen) ) 2 % %3k (capsule antigen) & {7 s F 3] #

TP FERAFTF S F A NP RAEER S F R A BA RGO
B R R A e g S AR GANMEA b T E R B B R ATARAR B E
mEXMI-FIFRTHET L ’?fﬁ#ﬂﬁﬁd ahéﬁl@%}’%}ﬁrmxkh_ﬂ LB N RF A

GHUSERF LR AR AP B FDP R 047 S Gallinarum

ht

¥ S Pullorum % 5 3RA g ‘F‘F’-jt"] g NGk Akt s FIR L H A .;%—_illfgﬁf %I

PEUERER PN EFERLG > T ED AL SRR P S R e

BESDE IR AR S REr OB LR
FELEROF AL FT A & B (vertlcal transmission) g %+ i A5 T
AL R s e Re TSRS PE T

5#ﬁ7%%%m’Tﬁﬂ“%m%ﬁgixﬁ%%iiﬂ’%§$%%$£1&§

B e &5 ﬁPmezﬁibPﬁ/p_ﬁ—i #l’r"i;‘:fm*'%ml%’* v HRA Rt F AT D

T TR :;1 " ,_g% Y W PR Y
HERERRVLARFELRURAPIF L2 %E TR AT RE LA T A
TREAGFEL NS AP IR 22 Ay o

PP T E R AR T 2 AR R ESOEE LA iR 0 AR L 3 AR
FEFEDP AR FLRE T L R AR i A L 2 R 3 of
WAL 2@ RAER AP DA i RO AL Bk T8 E R B C Y
73 4 S. Typhimurium DT104 % £ % & }a& [ ehpFthenim % (Davies and Wray 1997;
Wasyl, Sandvang et al. 2006) » 1§ & L8 4 k= L ondefl— L i » R TRE > N E R
WO REFIRELEENH FENE I TR RIeRE S T 2 ¥ 5
T AR R o a2 R YRR RS RS 0 R R S A

ARk > F LB R E R e
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F-8 HPAERLFETT R
2-1.1 Vi x4 'ﬁ-‘]‘.f *if}%—ﬁ'fﬁi
BGRE S FL B ETELHP AL RFL PN TR R R

(subclinical infection) » @ A $FRk 4 /) F* & FpR 2 R L5 F A58 TXA D43
Pt as s @ X FANRE S ERRNE AAFR A B L L RE > RIRFWP
1990 & 3 2006 ¥ ~ LH-E I3 & THEF § AZE 50% Teskop b2 A BB TS R
s 24 (Valkenburgh et al., 2007 ) -
FHERIRNEPTFAHIPARFR LB LFAF 2o T A HE (1) §
Eu(2) 4 'a@@w&a~@ﬁéﬁ@%¢$ﬁﬁw:@)%i%ﬂﬁ@%ﬁ:w

4oz AW R AR G)WWWﬂw%wm; 4E A SR 5 (6) B
iR M pH EIRE (5 s A 4 0)@@ A5 G hci 44 K2k (8) en

ik o dePER S Fot A E 3 qul&memmzmﬂ)

I A F O R g S A )ﬁi RGBS FIRILE B B A
FRPEzZ B A ARG %’Iﬁm S, Typhl\ 514§ 5 % 4 (paratyphoid fever)
¢ S, Paratyphi A ~ S. Schottmuelleri ; 4 %] & 3.4 514244 5 (pullorum disease) £ F_
& i % (fowl typhoid) S. Pullorum ~ S. Gallinarum ; % %2 & » dg3| S.

Dublin ~ #7% & 3.3 S. Choleraesuis ¥ S. Typhisuis% (QuinnP.J., etal., 1994) -

2-12 HFAERRFZS 4 FF ARRERFE
i’wﬁa#ﬁﬂiﬁﬁé WWE R A AP AR 3 4 T LA T AL

F“’;éi.§,9*7 ¥ gy 1 ggﬁ‘ﬁmﬂgogwﬁ_/,ﬁaﬁ it,;rj_,umprid%;



H 3 (88 (virulence plasmid) ~ & 4 & (pathogenicity islands ) £ = (fimbriae

Ofpl'l) G R 'ITM iE= %é"* 4 F]F

(1) # 5% (Virulence plasmid)
FEapd B FHE 2o MR AP SR F EH R MR PERE G A
T2 o 73] @ 4S. Typhimurium ~ S. Enteritidis ~ S. Gallinarum ~ S. Pullorum -~ S,

Dublin ~ S. Choleraesuis®? S. Abortusovis > & 2 %1 5

(fn\:&
(dm
i
I
B
=
)
\5<
=
)H_
_j
W
-
ok
P
|

T L 5 & [LF 48 (van Asten and van Dijk, 2005) -

(2) 4 4 § (Pathogenicity Islands ; pais)
A5G A3 R0dd WDNAS S fin s § 5 2 DNAR B F 0l R
4 ¢ A AMRNAL FIZLN & g A :**“bt’vi‘%ﬁiﬁﬁ;fb 4 B ehiegh o 4 4§ DNA R

R #1 7 «1G+C composition L /L7 & e

‘53111

4\?13%1\%5 mPe 0 T H AT A § A
Wl v Biwmre dog v 0 hASAE %i ~ el R S B3 2 (Amavisit, Lightfoot et al.

2003) -

(3) &= (fimbriae ; pili)
AL T A SR AR EYE S B E S 437.5-10 nm
X 0.5-6 nmz_ ¥ o &L h3 88 F-9 F 5 fimbrins » @ Reab a0 27 kRS A S RS
('short attachment pili )£ 4= ('long conjugation pili ; F pili ) ; #8 = % o Bl & R
TR BEPREITEL > T RP R RIS L ) AL Al
B E IR L f BT AN TR L 2 o P R FRL <) 2 2-8
NMx05-10nm > f1* &L~ + E 5 AR R HFFRAGAT L7 712 7ML (Jones

and Bartlett, 2001 ) -



PRiFURE S AFLFE
PRind 4 FF A P AR OL s TR EF LR T AT E LA
FEEARF YR I LA A4z e 4] ¢ S, Typhimurium ~ S, Enteritidis ~ S.

Heidelberg ~ S. Montevideo ~ S. Schwarzengrundf§ /i # & 4 %]+ 2 = %

(a) Salmonella Typhimurium (ST)

S. TyphimuriumE_p % Bt £ AR 73l —» 3 5 ¥ @+ L g0 < {5 7
Jrehn Al wRE s S LA 8T F e i3] (CDC, 2006a) - % FFoodNet-
Fhde EOvEEALFRFR LD PR FRES S R E Y T g S
Al & & K 4aipl S Typhimurium7 @8 g8 @ i F Al { B e K4 b
RpIET FPA 2 e (Kennedy, Villaret.al. 2004)° poav e 3R S Typhimuriumz 5 %
E44FF o e A LTHAES S ;%, ) g 3 AT 3 4k A ¥ S Typhimurium it 43
ooy e Eiey Mo (Foley and.Lynne 2007)

%% 88%:r S. Typhimurium®& 4 ;— tﬁ. 2k <360 MDa: 5 88 - ® % AR 5 ke
(roughly form) p#yt F a8+ - 590 kb'd s ?fﬁﬁﬁﬁ?‘ 4 3F 5 LH o 1APSLT ~ MP10 ~
PRQ28 - pSTV -~ cryptic plasmidrz % %'rimg (wvirulence plasmid) - # ¢ 123 |+ 548
AEBRERY DA SR FRRALTHE PP AT EH AT H
P ARG ZrspVAL 15 B spvAA FI T 0 98 kbR AR ehd TR > £ 2 S,
Typhimurium® > 5 35 12 #h g & > £ H 3%« #ig {7 3 78 - (Ahmer, Tran et al. 1999) -

4 & (pathogenicity islands) &.S. Typhimurium¥ - & % X B /Lea 4 |5 - p
= &S, Typhimurium#7g Rend 4 § 3255 7 4> ¢ 7 SPI-1~ SPI-2 ~ SPI-3 ~ SPI-4£
SPI-5 - SPI-1% = - ¥j40 kbsfichromosomal locus » % 75 F* = 4% ke 7 4 b A dmoz 47

SR 0 PV R E g mre tnim®e & F  (apoptosis ) (Collazo and Galan 1997) ; SPI-2
i1 tRNA gene » B30 F* < 48 FtEvmmie ¢ WE g > PR L5 M (Shea,
Hensel et al. 1996) ; SPI-3¢ 7z - B A F] » £ A 4% F A E riimbe P 55 & 3 Ji (4%
B+ R re R 5 SPl-4e 7 181 A F] 0 AR A P N4 R R T E R w0 ]

4



(Blanc-Potard, Solomon etal. 1999) ; SPI-5¢ 7 7 = B A% » H ¢ » B A Fpin s i
= 45 5 B (Wood, Jones et al. 1998) -

Baa 4 & adp b AT 3 1 SPI-1& SPI-24 5 > %‘i“-fgi CE RECLE I Bl
ZHAAREEN ARV AEFALELDPEF RS LR > HAcSPI-1E M 3
BEBBRT L P A Faotdp it £ 8 (log growth phase) 2 & HppE 0 B IRGEE
Fe ik B 5 SPI-2P i 5 A B Bdk L EEEE ~ MAEA S A AT HE S TR P ) PR R
Fl/a*tdp e £ 35 (logarithmic growth phase) 2 fs#p X = R #p & (stationary growth
phase )

I RBGEE Y F Y R G SPI-1&SPI-2:477) A % F ST A
A FAREETEAFNARETRLE > bldchMF B3 2 ERDYEFF > SPI-L
A FIE R S 2SPI2 5 A bR RO RSO L e b o SPI-2eh A B A R

£ P]i% ~ 3+ SPI-1 (Hansen-Wester and Hensel 2001)
(b) Salmonella Enteritidis (SE)- 'i f\ |

&g+ S. Enteritidis Lo 12 A ASEIE e A i 3]+ 0 ¥ R A4S,
Typhimuriumz 2 % = (CDC.2006a; .(de Jong and Ekdahl 2006) - # % & - S. Enteritidis
B & F P A e > w1981 i 210,000 5 b 0 1k s B 010
% ; @ | 7 1997 & pF P = 33,000 i+ fga Bl o ib AV PP S 4% B 970 % (Cogan and
Humphrey 2003) -

S.EnteritidisF]1 & 5 % &7 ki 4 ]+ @ A f(fﬁa]&_ﬂ EofgFu g 1+ 4
7 fe s (fimbriae) kB @ im0 P i) P S FATEFRORL T 0T
1242+ > @ %S, Enteritidis @ 3 e L fisg 1 > ¢ £SEF14 ~ SEF17 ~ SEF18 -
SEF21 > 2 d Ipf & F]1#73 ¥ elong polar fimbriae£s o pef # %34 #52_plasmid
encoded fimbriae% - 12SEF14 % ] > s =L ché & 3 2 L SEF#* % Salmonellae Enteritidis
Fimbriae_'rh,%{‘ﬁ:% » m B {4 e P & 4 fimbrin monomersE B 0 1418 £ 14000 M,
(Muller, Collinson et al. 1991) - SEF144] éhat £ 7 75 43095 [ S 4% F P $L R D1k i

5



WA AL hERwe 22 AiEde s £& (Turcotte and Woodward 1993) -

(c) Salmonella Heidelberg

S. Heidelberg £i7 # % B 4 7T A 8 % v i F4] > AR 2 RG ha g
Fwawz= ¢ (CDC, 2006) - feif2 o* o 3180 SR JEIRoq p B LS 4 Hr s
(Zhao, McDermott et al. 2006) -

P i EF & T3¢ 584000 % % S Heidelbergsig b3 2 » B¢ 5557 %
R Fl = 0 dgr Fi=t S Typhimurium (Kennedy, Villar et al. 2004) £ % 32
PR AR T A EA R HROET) 2 AR AT A EHE F o
A F RKA973# 112001 # B 4 i) A 4R FpR A & 2,260 1 Jo
A ehk 2 21841 (8%) » F i3 —’lb/fﬁv ¥ A 2’\,? #] 727 3= (Chittick, Sulka et al.
2006) °

EERDT IR AFR _1990& if:i ﬁﬁ S. Enterltldls& FE RS g S
Heidelberg#r 3 p* &8 3 4v cH3f %o rr.%;r&iﬁygmgﬁ i 7 T2 5 A4p fﬁf’(:fﬁa#ﬁﬂflj )

FEAmE R ARG s LA %= J{ﬁ.ﬁ»mmx # (Gast, Guard-Bouldin et al.

(d) Salmonella Montevideo

S. Montevideo i+ ##L R Clu % » L SF¥ LA PP L E K~ 2 & T
§oeammy SVIHKY 2B A T P AR PIAL S R R~ T

2 %iv% (Hedberg, Angulo etal. 1999) ; ¢~ #t > S. Montevideo ~ A% RE F # & »
g 4 o T R AT a7 kG 4T 4 (Murase, Fujimoto et al.
2006) o s AL BB REF SR FHFRATE RALEEFR L 0 AR ARES
PR A vl R ER SR - B4 > EFRIA VI T 2 04 p

FEAEET OB BEAIT ZHLZHERS (2007)



(e) Salmonella Schwarzengrund
% W p 19961 1999-# fF FoodNet:h & % 7r 3% 5 Al st 5 £.% S. Typhi »
Dublin~S. Paratyphi A ¢ S. Choleragsuis2_ {4 » %7 % 1 + & & j° # e F3] (Vugia,

Samuel etal. 2004) - 3% 5 F 3] s 2 & A4 p § 42 & (Limawongpranee,

Hayashidani et al. 1999; Vugia, Samuel et al. 2004; Chen, Wang et al. 2006) > = # %4
A a4 595310% 2 B (Poppe, Irwin et al. 1991; Poppe, Irwin et al. 1991); @ & %
EOCREN N R B s B Tk A HR YRGB E e 5 & MR 4R (Zhao,

McDermott et al. 2006; Aarestrup, Hendriksen et al. 2007) « »* & B & 2 o) F* < 4% F &

S

Bk Y 1B 7.5 % (60/798) - ® #>tnalidixic acid¥ ciprofloxacin % fluoroquinolonesg %

7

P 2 B L% 14484 (Lauderdale, Aarestrup et al. 2006) -

g f'"'s" 2

2-13 4 By RV AER E‘]~/n= f" RENE
(-) mA @

G AR FAUSELARER AP R Ll At FAIN TR
7 FALFE M (hostspecific) 4P &2 & Rl VaF s R FH NI FTLETF
FoosdRz e AV IR AR D G A Y B RS e Al
S. Albany ~ S. Enteritidis ~ S. Schwarzengrund »  F=%g4 o 330 2 S, Enteritidis
% B % (3%2007)-vg & 2 S, Potsdam-S. Dusseldorf~S. Indiana & % % (Tsai and Hsiang
2005) ; i 2 Fg>+ B F H-F 2 S, Schwarzengrund & 3 0 @ i@ SLH H4 BT e 53
plre S, Albany 5 2 (3% > 2006) ©

A A RT BT GE B RS & A k¥ 2 ehad F 4] &S, London ~ S. Panama -~ S.
Ttyphimurium (Hummel, Su et al. 1978) » @ 7% & A & ¥ 2 < 53] & S. Derby ~ S.

Anatum ~ S. Typhimurium ~ S. Schwarzengrund (Chen, Wang et al. 2006) > @ p 73 & i ~



AL AR (AR A FEE) 2 A E (R SFRE) T gD ol AT B e g
B ¥ L a3 &S, Derby ~ S. Agona = S. Albany (3 - 2006) -
WHEFHLABREE L] BAFBRLLFULR AN EFEA 4 b
42000 T 2003 & B> 4 # L # %~ 3~ 2 B F H 0 4 w3 R S, Choleraesuis §
AL EMAEKRY Wikt AT *g B 4% 2 S. Enteritidis B A p & 440 4
A~ 2R s F B2 (osteomyelitis) 2. S
Dublin = £ 4 85| » * % & EZHdFe £nT e 4 2 F AT E PP
7 OEMA T EFEEY A 42 w53l A 5 S Derby ~ S. Anatum -~ S.
Schwarzengrund ~ S. Typhimurium » # ¢ S. Derby % S.Anatum e fdw 53 F 5 &
FE A, BT (2 02004); NP SR AP EFITERRZ AR FLAT F EFRE

eV EE AL

| =3
(=) #Ets Nil3

f e —? ft mi\%‘“ '*‘ﬁv#mm BLE g o L P iR

PR KRBT R GG R A RE PR RGP R FE LT Ry 4
Rl B HA LT A ERE SRR BHFRLE AL RIRE R SHRE XA D
PR T ERAEREN R PRSI NI RT 2 R LRSS AGRE R
A2 A3 2L BAHRNOLE KR —oiT & kb d B FEHFILRAL P
AEFHAREAAFRAET FE REFARR S A B A A EF L2 L35 S
Duesseldorf ~ S. Enteritidis ~ S. Derby (Tsai, Huang et al. 2007) ~ # %2 S. Newport ~ S.
Enteritidis 2 S. Senftenberg % i (f » 2007) » » = ¥%p] 2 S. Albany % S. Newport £

(7 > 2007) -

B AR S RT3 439 YT AN Pt AR %2 5¥ (ANB-C-D-E)>

jj'."!.u_qa 3B & % ; uﬁq#pfélﬁg‘é‘,/,}ﬁlj/,}af F UM B~ MR 2 ’S’(EFV( EH



& BT FFL (M > 2005) o

(Z) A RAABERB L

5 Hp >t 1978-1987 & B eid & # W p Tk :f,}a Badpilan 3 52434 #
B L ik 31 &S, Typhimurium (43.7%) » # = & & 5 S. Muenchen ~  S. Panama -
S. Krefeld ~ S. Bovismorbificans ~ S. Derby ~ S. Aanatum ~ S. Braenderup % (Peng 1992) ;
MATE R RRIFES T R T R P BN T R E (Taiwan
Surveillance of Antimicrobial Resistance; TSAR) 4 %] *% 1998 & ~ 2000 # ~ 2002 & &
B e ke B RHFED 2 FRFRCKLIRB AP ELR TR L
Atk RIS A 3T e Al & A 5 S Typhimurium ~ S, Enteritidis ~ S. Stanley
S. Schwarzengrund ~ S. Newport ~ S. Albany - ;L #.S. Typhimurium £ S, Enteritidis ) ¢
T3 A 3R 42 % (Lauderdale, Aarestrup et al. 2006) » 12 43t 2004 3 2006 & Rt e 3R
B FHad i ¢ 155.8% (M o» 2007) o by "u .»%Iﬁ, i ; 1 I & ~ Sk ¥t fluoroguinolone
(FQ)E# £ § % it cndp . £ H 1S, G;holer_aesms-;i’ S. Schwarzengrund iz fé

#3al& 5 ¥ 2 (Lauderdale, Aarestrup et als 2006") %



Fo8 SRHAZIPAERAAL

2-21 HPAEFYY R A F2L B TE MR

Bop R R AR R F @R ENRE LR heR o Y R
B BEREE T IAT RN E RN FAERSAFENE EFELAR - -
m g e AL SE ARSI UARHREAREF o pAD Y P RERSREE
I8 0 st frix 3ol 3 (hatchery) o BT AU BRSO E X M- p RSRLIELA 3
Lo AT NIV RLEEL L AT - 938142 TET R 2
FRE LA NHEFTF IIGHREFFRNIEET > wTHAE PRI F 0
FHEPAFGFHFEZH LN - AR

?ﬁ%%ié@ﬁﬂ%%K%ﬁ&—&%k%ﬁiﬁ&%&ﬁﬁ’—iﬂﬁ%i
ﬁ#’ﬁ;%¢¢¢I@%i§%ﬁﬁ’#é—ﬁﬁ%ﬁ%%%ﬁmﬁ%%g’ﬂ&
FE AR AR F R LL el & ﬁ%ﬁ' fe ¥ RGBS RS #F A y 2
LRETS AL - =22 4.

é#ﬁﬁi%ﬂ%%ﬁéﬁﬂggkaif*#éﬁ%ﬂ’W%$W%$%$
100 % (Sasipreeyajan et al., 1996) ~ 4 £+ 76.9% (Chambers etal., 1998) ~ ;= & 68.9 %
(Rose et al., 1999) ~ = # 25.0 % (Chadfield et al., 2001) ~ = & 21.7 % (Tavechio et
al.,2002) ~ % 0.7 % (Anon.,1998) : 2 P R FF F 75 F 4ot = L B P T i §37 I

it ARG AR PR NI N REAAEORBERPI S22 LR M

2-2.2 3 A& PR B 7] 9] 2 re 2 AR

)

B AR ET RS T S A LA 3 AR 84§ e
AR AL A ] B0 R0 R LR f‘f}?\?,%?‘z% Hv oo MR #%‘%E‘ + 8y
BB AL AR KB R TR AP M AT 0 g kb Rk AT R e
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FALFEFRAEFR LS Ly a7 i d s KV NP AL FAlA HITS
FAUAN AR R AR N R EFRREAS T4 2 kiRies (Foley and
Lynne 2007)

" E R )0 1990 & 4 dp Salmonellae Pullorum = % B 74 H-& % L o i
A0 FF AR i SR AN A 0 RS B F Wi 1935 & B e T
National Poultry Improvement Plan (NPIP) #] & t¢ » 1960 #  t& S. Pullorum 2. g 7 &
S PBET R > BEor B S A EEApndrd] s @ I pF S, Enteritidis £ 7 R P A+ 2
s % (Shivaprasad, 2003; USDA, 1997) - ¢t 31 % i%_i# ? FRTEA B Fan R
FREF2ZARI > Fl i A 1960 £ S, Enteritidis £ p 3 & 4~ fpeh o

d3ties B F3 % B iR DL w F ¥ 0 sime BRE G A 02 ehg 3 PEHiE
FHi Aol B2 AR %'_-K Wk F ARG T4 £ L (Gupta,
Maiden et al. 1996; Velge, CIoeckaert etal. 2005)’ Bl % S. Pullorum &34 4%+ £ 74
i¢ S. Enteritidis if = 5 g% 54l 'ﬂm BmA S PuIIorum m F % 73 m % (Rabsch,
Hargis et al. 2000) & = % ¥ PFgcd & & ﬁs#"ﬁlﬁm& ,7?- 4]+ (Velge et al., 2005)

@ P 1990 & k¢ H s £ l}‘m‘lmS Enterltldls BT J R b cdl s £ 2R 1905
3 2004 EiztERFH B F SRS 50% ;- —*ﬁ;&:; BV A F Ep 1989 & 1994

# 4 W B NPIP ¥ B e #5270 7 AP Im 2 f i B AR S W ElAR g oy M

F_&

fof B 0 3%k Al D RIARGR A B 3w 4 S, Enteritidis w3 M (Baumler,
Hargis et al. 2000; Cogan and Humphrey 2003) -

+ % B S. Enteritidis =5 4 484 15 > S. Heidelberg M1 i7® L (748% » ¢ S,
Heidelberg &2 S. Enteritidis — $: ¥ »t }§ 24 78 & Sz > & £ 5 & » 35 i 4 (Gast,
Guard-Bouldin et al. 2004) » @ 2 {8 i (T F R hx Bor s B 3l & 53
7t & iU, (Foley, Lynne et al. 2007) -

BER P e g FA 225004800 oo e £ 7 oa F A AR e B B eng fF

FEREEG R A R b F AR F A RGP R TR B P i enF] R BT
W - HaEy e
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S p FATI T A A A R ORI RS AR o Jm i 2001 3 2006 & & F L
s 4] .S Java (31~51.7 %) £ S. Infantis (13~16.4 % ) ( Valkenburgh et al., 2007 );
s B Y poFEECF 4 e A &S, blockley ~ S. Seftenberg (Cheong et al., 2007) »
i & % S. Enteritis £ S. Typhimurium 2 ¢ p %A Bxpl ez o) P S5 FE o B 2 2
ik Ap 02 % et § A W] & 3 (PFGE profile ) Flm tu b 3% Mo ¢ 35 A 3R %

Bd B AlEd & 55 4k (Kimetal, 2007) -

,L

\\\?{r

m

%‘&
)}yb

LR pets s AT E K S, Infantis i ibrE 31 AR > 0t AR
¥ove poAa 32w 3] (Valkenburghetal., 2007) » p o g 1990 # 5 & 3 3¢ -id 3§
deo fTag A 2 ARV PSR B>t 2004 3 2005 E B -t SE (Asai etal., 2007) o @
@ d s g p K FE A ST 22 SE g v s > S.Infantis 7 = 5 74 5% 2
ZEL O I o S _Eféﬁx#[\:\j 2 A wR Al TR LA S ERERE

kR 42 (Nogrady et al., 2007) -

L1
\

[ =i ||
i

223 & W6 P HHT 40P SRR G TS A
FEFOFAP ER G FE AL RS L E A H Y > KA A R R RO
PROHIELBREF DL AFERGAFARRDLE  FP AU RHEFY
PREDFAERFAZAGFFARLC DT o o uur FHp N figfs
2o P RFVPAERALLGFIFIAALEE O AERGF T 2ENAE
o0 FR-HALHE LR R FRLGEARGTF]F 0 U E A BREER PP
A e A e
() 2 o p F2ZR%GFINE
fo1990 4 Az > & F R A AR Fmang F P AR S a8 E > T kiR

FA2 FA AR EA MR 2 F ey WA PR R TR B
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v1 2 B e E AL PN ER T GRS R 4 o Blde F R AR g
( Danish Poultry Council ) p 1989 # B 4.4ué- — i %i/‘ﬁvﬁﬁ\ FUVE AR A AR RS
Foendy s o X4 BIENEAL B 2 B H AR RGR T N FenE
PEeA 226 o BALAEREPN G FPARES >t Jiip mREr
- P¥)RAEAR JHRATIEEFRFNFEZ _F LR FBREFET 2
IoFHoBPEG - B p pEFHTEEZ &L 37 X (Angenetal., 1996)-
BAAHFELp 1992 & -7 31993 &L - PRS2 S M AT |
FFEED L ERERE c MEFF20%MF > 5 5% ¢ TEHRED - BIFILRHY
SEET o A BRSAPERE 16 B &0 f R S L bt (caecal tonsils)
W3 BHRERALA- AL &FFL7 "BREEF)PAEFRKRR - EFLEL D
{&%ﬂéﬁﬁf%ﬁ%ﬂéﬂ@ﬁiﬁpi%*m* P AR 1994 &
wmu&%4560®£@%%’“41b%»¢4 PR E e ke ES PR

—

A ?*wa¢ﬁmﬁﬁ@ﬁﬁﬂﬂﬁﬁﬁ&mw BRA (55 11997 i s
_ﬁa-

Jb]:g"}/ﬁ_% ;li—]]\ ifh io mii? 60

EERE A - Bt S

& TR IR] R mpzﬁr&T%aﬁ~ R R g e R

i (Skov et al., 1999; Angen et al., 1996)

ABAREFRAES PRI F e BRGFIFHWRE AP A AOP PR &
BB LA (p < 005)-izr BhGFF AU ELPR S PHRLELTIR LM
BE-F&E 5 BREN I EEE > TR R T2 0%

(1) &R Fenife s [ 3t a2 4o RASE R F g o rid 2 e A B 418 ¢

FARE PR 2 A TR PR RART B A 3 PR T R
75 A b h oo

(2) F#HLFRLIPABEFE BFEFAPTHREF SIS THRL DR L

-n\1,

AEEEGEFAHFEEZLIET > FHRFDOIIEY o

PharEIprE - BRGF)F A H AF

q}
<l
B
)
J4
\,N-
i
;—

M
7N\
e

(3) F+&
A=) P F S AR N R E Y K T R By B
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BRBERE AR A Btk o A AR R R T S e A
SRR BER 0 AR SRR T EROEE A bRERER S O
vk IR U RISy o 8 i e SRS F X ER A RNy - A s c AR R
AR E o

(4) s Se chlep o % LR e ot 02 Bt o g W L RE Fens
WAL F o B d M RA L KES T ERIFA R a1 (FRR
L@ hie oAy g4 1 TP ﬁiﬁ“*i%a‘T%“rﬁj‘%%"ﬁ
hARE o S I A B REERFIMAEBARN T 2N AR 5RO PR

5 F i € (Angenetal., 1996) -

(=) SE8 & ST66 ** = $ ¢ | S22k &5+ A4
§ouP b i e R o 8 5 R - B R R N2 Fk
CCRTFET MR T EAE mi EL S UY TR PR
ﬁ’%ﬁﬁm&%q+9ﬁ&ﬁ(qm&&%mmmgm%)
&%M%i%l%T&’&iiémp42%9#$&ﬂﬂ8@ﬁ£ﬂ4?S.
Enteritidis phage type 8 (SE8) & S. Typhlmurlum phage type 66 (ST66) » = 78 i 3¢
&7 >3 38 BH AR 4 SE8-34 B 4 STE6> B> H - g4 ¥ 6BHs 5 SES
£ H STE6 2. 5 £ % -
d 30ied A W2 7P R FRRILT 2 g b p e T Y AR
B PR A G A RSP A AR A 0 RERFT N5 AR
I BRI AR R 2 RS HELEASEFRGFI TR A B R
[V T Gl ¥ 4 P A= 7 (case control study » i #1457 3 retrospective field study ) & =
BB K,% Y2 F RG 3k ¢ (Danish Poultry Council ) #72& 2 efk & #3358 ¢ o
F KPR S GRIAAER YN LFF IR RELREDPRIEE S L F
FLPE R LAY - YR R HRM AT -
EERGTIF R AE AT AF R RE R g R kA -
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BrHo @ b AT OB ARG T w ok R TS A R A S CET R R 1Y 3

PIE R RDEL M

(1) erFE @Y FHBEFFES 5480 A BT J 0 P A [
Fid QA e

(2) FgZrH il pr > e FHFERTSpREB L TR HREL B

() tipsw ¥ R4 wmrrr g (gravel) ¥R S pa-B R -

(4) S ¥ HawEin g p oondf B4 ¥ i (rodent-bait depots) &7 #iF|¥ & o

(Z) BR4cf (Senegal) v P F 2 L% FI-R 3
B Aefata 2 Yok - AR TO BP G AR ?mb,i‘}?ig_—*‘ o d W
Cipbf AR A BRER RV ”H%ﬁ%’gg’s}*iﬁgzéﬁfﬁ]iﬁﬁ?’é@é
%wwaﬁ*aﬁf'%%ﬁﬁﬁT—a W%W?&imw%o
*>1ﬁ“z@§iiékﬁﬁ’*2w031” 2%1&128@%%370@é

PR LR AT § LT gp b @ ﬂﬁi@ﬁi%ﬁsﬁ’&@ﬂﬁgé

ﬁﬁmm@ﬁpw%qu%kmﬁa’viﬁaﬁ " BEPF o F I ERERED
jﬁg%i’&ﬁﬁﬁﬁwéég80#&%;F*ﬂ“30¢?ﬁ%$1W%°W%
K e g T AR () REERETZLBM (2 - PR PHTRT
B Q) S AL S s FILH S (4) X BE R £ 2 R P gl (5)
R Eg R RRE F R (6) L A QB R 2 g (7) FFRE A LR
PAZEFYPFELEIHET FA LS > BFRELY L (1) AEF T - Bohgs
60 IR - e £ 20 wHRET EBEF 2w (previous flock) ;5 (2) W iepe
ME T RE RS FRN AR S (B) AT+ % ££% < (day-old chicks) ; (4) AT-
PR EER 2 BB X% 32 1 40 p #pF (end of rearing period ) © 3t % = =t % w AT

SRR TR B 2 T BE B

W

PREEREAL > B E -
BphodrgE ol o T BRRARE LS - o X3 E 60 e HE o S HeplEp 2 G B
FHEA5%pF A05% FREAKETI Sk - BHEERHEATE Rk
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BAESEFRS TG FHIFY S RFREY P we R e Y
B a0 (open-sidehouse) # b S F i h X F R F R * IPLE AL R Y P
BOMR T E T &R F s i A A (peanut cake ) F AL A > (SN R B PN Wi e
FLoo @ ;‘i%}% 7 a o F iy R %@#%‘rﬁyﬁs ( Newcastle disease ) ¥7 & 4 |4+ &= =<
£ (Gumboro disease )£ & » I s 3 A o

Wﬁﬂﬁﬁﬁﬁﬁﬁ%é%%ﬁ$ﬂm%’&#QﬁﬂﬁL¢JgSHMM*
S.Brancaster - @ ig 5 B v pOFHF Y Lo 5 A AR E Fea g P L AErn
G OF HLA MRS A BT P S B A 3R F AR 02 R T 04 A 4] 4 % (Cardinale
etal., 2005) ° b'e TG ARt e > PRI e BERFH AR AP N FHL
T oo A w| E
(1) g5 - FHEE LD A FREY T - #“‘fﬁfﬁ}é‘;?ﬂ’«ﬁ?#ﬂ"%ﬁ%ﬂ% o gL R4 BT L

& AFa o BT TR ,F,%’ /ﬂ*lzﬂ’ g 3 e

”
f.o)
¥

..I:

X
-

@) % - st i s AR lgi‘é“c ;k;—fwmw;a;iﬁ@w@m%

(interaction) -

*.1-_1""

BAREE AR ’ﬁdﬁlé%L %%@@o

(3) HeH- A7 crr £ PN e B ARG T 2 BT R I 0 ki S
S0 e A R

4) %”:fﬁﬁfﬁ%%‘}%iﬁfﬁﬁ—“ PR ONIEHEN S BLFACHFRR O MR R G

(5) A3h &5 2T PMRIR Y Pt AU AR o E Al T

N e 2 BB P S S 4 k& (Cardinale, etal., 2004) -
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dNRGFF A AT EH A FZ WA Y TR S E AL B kD
AR BV EIVE T BT *ﬁ“ fi R e RIS B e £ S e 4T Eh 5 ko
REFFEHW A ADF R AEMOR L AT L REFORE T s Ty o
/]%%é PR GRS B AL RIT R TS iﬂis?lié— p %ﬁi’ﬁiiﬁﬂiﬁ%
WMETE o

ﬁ%—ﬂ%ﬁﬁi%%ﬁ*$ﬁféﬁﬁﬁiﬁ%?’#¥%%k%ﬁ$@5$

LR FL RS PRI IR LG lé?ﬁﬂﬁf\ﬂmﬁy%ﬁﬁ“*k\_@i}‘éuﬁ < 45

C\

i
Fe gy BT AR AN S A S A S AR Y AP R T

v & Al A% (Slader etal., 2002) -
LR PR R VS EL o R E e LEE

2 B F 7 e B ) 0~33 %2 F’* (Craven et aI 2000) - F]2 FLH-H T 00T § ARGR

b '. fi2)
— 1

53 AAERE @ ARER RS sarirq_;_ﬂﬂ.l%’ﬁ RELETERG > v g E e

uu-'.!

BRI L 5T B AR %%éﬁ@4m o
1%
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hﬁ"”f”/ﬁ%/’/ﬁ*’fgﬁ RAEBPF a3 2

231 Wi FHEN B

R EwmAF AR Y - LR NP A E P AR AR RIRRIE
7 ;%1‘]%3;‘5" gt F R X i#% 2 S Typhimurium S, Enteritidis % & Zf :2 - % i&
(e 4~ 2] (phage type) -

P op 1991 # A gt A e (7 MHACCP L AA# b " F1F g4 v ¥ > B €&
BACBRA R AR R QAR A 2 DA B R 2 G F L R
CEHRPI BREEFRSK R - B BRE A R AR R L A R AR
W] PR S - A Pk o

e P ¥3%%41993% 1997 & Fa'*é?#:ifa?i’é’a‘%éw KABKT PR 45 e AR A
(¢ ZHEPFE B2 ALH)- '5?1‘*';‘ | AR B T A B 2 Ay 2 R
A HEERARR B K R KB TR 0 B g,@@S?fk PS8 5] o R % I 4
A5 2 D287 P 4R 0 B4R l“iﬁ‘"%i fiﬂl" :194#4 *‘?»?7" RS RS A
R E o B R Al A S. Senftenberg »S. Mbandaka ~ S. Agona ~ S. Anatum
¥ S.Cubana: @ & ¥ XA A B RABER S AR~ 2K E B FHF o gt
BAVE RO B T B 2 R & A B T]4644R ) IF X 4% 7 (48.3 %, 464/957 ) 5w Hitk
B ST Bo% kA (Bogvist, Hansson et al. 2003) - & 7 4L s £ AR B TR
B 4 ﬁj:ii%“,f S-SRI - b SR E A o e g7 O O

VO REAL DA AR ED AR A AR SR AL T 7 AlS.
Livingstone (9.8 %) # & & 7 &3t &ukl o HrF] » ¥ gt 33019948 BF 5 F ¥ KAGE R
3 (59.3%) & &3 o ;{gc} PFGE ( pulse- field gel electrophoresis) 4 3] % » 3 &

o

F s LAY 5 43 & epf &) (Eriksson, Lofstrom et al. 2005)

ﬂ“—

A % 5 BT - K R PRI LR N BB A BTl e A LS,

Typhimurium - S. Enteritidis £ S. Dublin & & % % j&euk ¢ Ao #r3] - Flet & 438
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RHELBP BT A DA ES ﬂ’wf S. Livingstone i i w 53] #F » iy 2

R R e 4 B o

(=) i

©1990 £ - 7 3 1991 £ v ! BTz e & W FAE (s Y- B~ %
SHE SR R A R N e R R e AR A F R R
NN MU SRS L8 5 R Al L SR TN S L TP

BRF R AL A4 20 M Al 0 A AE g 5 10 % (34/360) 0 AR A
PR ) PP S A S S 214 % (31/145) 0 ik e 2 B g 5 14 %
(3/215) » pt g Brn A BT 3 R G AR AR Y drR e OB BT R D w5 B ann B
g+ (Veldman, Vahl et al. 1995) - @ = fé.be 4L ﬁéﬁﬂ WRREE ST ERE (21%;
32/156) > it B %k 7 iU =T L g»;e’gém— Bov ik Ald b o

R YL TN mﬁlgg LA B 1% 0 B g

2

ﬂ%MWBQ’iﬁﬁﬂ%ﬁfﬁﬂ$ow@4%#4ﬁ@uﬁﬁﬁmmﬁ4vii

ESRE A A iﬁPﬁ#ﬁ*ﬁ'liﬂ TEL -
AR AY AR RPE SR +»$i%ﬁl$ﬂ &ﬂhﬁfﬁﬁﬁm

® AR TG PRI B ade AT TG54 24 (Veldmanetal,

1995)

(2) $ W
PR RFEEHZ BE p AR A 5 100,000 % 400,000 2 i ekl i GE 7 23
Ao aH3 (22 )@ (M2 ) BEHES > T aBPTR- Gp k- -

D 2T EFE  BRE BA W 5 REYTiE & e (ingredient receiving ) ~ iR &

(mixer) ~ 74 F¢ (pellet mill') ~ ;4 274, (cooler) %2 41 f % (loadout) & B4 5

el p L 27 R EM = 0 I AR E W RPN IR SRR o
SR E4RFE86 MY 0 MM e 7681 okl ~ 1891 s B & 62912 &L & 5.
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GURL A 178 A A BRI PSR R e pRaE (R 2
FHp) o

MR ISR AR IS 1 5 8.79 % (16/178) » ik 4K 5 4.21 % (19/451) >

BRI G R SHBIR AR BT L SRS LR B AT Rk
PEENH B EFRA AR AR N e h B RE R
PRI FEAGY B HRF IS PR ERSE s BEoEr AP
e o R R

EARHEEF B ALE TR AR LKW T AP F v H 8
PELRE (P<005) @ Z& LR UBARFRFF N2 AR EHFR L FT(P<
005): LW ABEFHNFLEMNETSHLLE -

prbo A1 TR (- S S F ISR AR S AR N F DL
ﬂ’ﬁ?ﬁiaﬁs’ﬂApﬁQ»&ﬁm{ﬁ_;ﬁm%ﬁﬂ@ﬁivm%ﬁﬂﬁ
P ﬁiiiﬁwm$1%%%m@im»w @avﬁéi’%“¢ cET R B AR

2
Piag fFari R RT p L MR (JoneP arid. Rlchardson 2004) -

(=) B *

'?\_

31998 - 1L - AP

F_*

0k & - B AR R e el & & 3 R BB
i\ WLt B AR R TI RSB RTR R g ¢ 0 XTIk 44181E c Bl R B IR
PO HE FIE 5 5 3.3 % (143/4418) » & & #5322 3248 3] » 4 S. Enteritidis ~ S.
Livingstone ~ S. Bareilly # S. Derby & g ¥ 4 3¢ 3| o 4] » H 7 &2 35 g S,
Enteritidis (8.1 %, 18/146) # %X FIA R » Fl & & B o 5 A (b & A 3 5] » ¥ -

Re RA SN ACER A A RS RIFERL LA > FIEBAASE A ARG A
TP AFHRREASELE R 5 LR -

BHBEFTRA AR 0 TR P MR P R FEE S AR
0 B H UL SRR (R R T e ALl R B 2 F R e
i& 7 (Shirota, Katoh et al. 2000) -
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2-3.2 Al Eeenpis i

2-3-2.1 &t lAe B FE HIE

jo %~ 378 € 28 41354 (Hazard Analysis and Critical Control Points, HACCP )
A= BAEFE L P ORI P22 R R AT RS DE 2 ek
Big o fdfeniflr o3¢ ¢ AR R DER SR AR E 1 B2 AR 37
# oo MR EE S G g 2% (Billy and Wachsmuth 1997) -

WIBE B BiEdztEd e 27 K A4 (basic control) ~ & >4 (safety
control ) ~ 4 %441 (special control ) % 4p B #cg s & (data gathering) & » #*t&
ERERp - EFDT LSRRI E- RIS L

F 2P FIel g & A s 45 ede 13\5’\?%#? R ARE A E R £y
A AR B 2 BT S R F"m#fﬁ* CEOOFAEFRERR S, £
Al fig e xR ek ’-"J‘zx.%c %ﬁ@;‘/@a& SRl WY R ) N S g

Wﬁ‘ﬁ4mﬁ%,w%&%ﬁ$WM§?aw&%? SERE R &S B
edr BFOR o A E RlERRA Kﬁz ;;;J:,Lg ‘;K (Swedlsh Board of Agriculture) ¢ i3
BT MR R e B AR D P iR P Lﬂf% M2 R AL LR EIN
Felog el d BREF 1“7 (National Veterinary Institute ) & 7 /235 ~ ot 53] & 31 2
it F g L H#% 0 4 3 S. Typhimurium ~ S. Enteritidis i d @ % 4 4147 7 97

( Swedish Institute for Infectious Disease Control ) i& {7 ¥ %8 » 3] ©

2322 3% AR E 2L B SH %

P e FR2pin T E ARA G R de r e B A R A D R IR S
Ty e E FE T B AR B R R RS LB A A BRILR] @ e fE B 0 SR
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(=) 854
£ EL,T beeniit B4 B e 3Edgpe (formic) ~ & it & (hydrochloric) ~ # % (nitric) ~ &
(phosphoric) ~ 5 & (propionic acid) ~ #:f& (sulphuric acid) ~ £ 5 2 % (isopropyl
alcohol) ~ * g @ (formate) ~ 5 fc® (propionic salt)£ = 4hmapc @ (trisodium
phosphate) - p % @ 4rig * 3 & kemaek ¥ 245> mAF i L E R G o FE A
b % 48+ S, Stanley > % JE & * 1 5 k&2 mg/mleng -k & (Jaquette et al., 1996) -
P h BRI G R 2 QMR R e TR RE DR
IP AR L AR Y BIEAAAILE D5 A E T E 0 & L»P,J e P o F AT
R R RE Y FE R 2 ¥ 3 {8 pk(buffered organic acid )2 F 4 B ik e

48% (Maciorowski et al., 2004) -

(=) 4 '*”5'7"“/]*‘\?;’?'

PRI S AR S8 4ca*»fllmam¢~ %—“’J‘ Se ) PEIg L 4 g g o PR e
R

Bz L eEE L L SR T ri‘ll*&ﬁ@# ﬂ,mﬁ@ it i i
w12

g2 f%-e]";‘,j: R RS i - *ﬁé (competltlve exclusmn ) & el I LR s L Nt 3
BokdIp RE ﬁh+1&4##w’ﬁﬁym¢ﬁm I Sk f 4 e H
it 2 AP ¥ BT T (Gazeetal,2003) b B - g PEATR S A
£ H 7 =

4 % pE -4 % RpE (mammaoligosaccharide) ¥ » 3R R % 5 7 4 g ok o

e AL N TS AEA S s (David, R., 2002) -

(2) AefiZiz

SR ¥ At (pelleting) A28 7 o fady e ik chérplir &4 3R 0
Sk B R - K AT0290C e F EFmA PR AT SR A83C 1t g A
w ;ﬁ»xlzfi")F'“ AR R 7 EE g LAY P S Fed FE RO R
R BF BN FE R 2 Rk F RGO -

B3 AT ki3 B4 5 55%2215 %engk 4 » £ € S, Enteritidisis e pF1282.5
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A

Che B AgL22f) S5 F MR § £ 55% 4 H § FE & T 15log> A k> 7

£

5 15 %eng BT '8 1 4.5 log (Himathongham et al., 1996) ; * #t» 3 &= 3 &7 (A
F& (propionic acid) # 1+ 5 s 4o A5 e e BILT 1 4o F e (Matlho et al,
1997) -

5#%%nmrnapJ##‘qﬁfmm’bwajmn:ﬁg% IR R AL
(slushy feed) > = i % g B € BB AL g & > R & S Typhimurium & 7 -k £ % 49
FLv 25100 C 4e #EJI26048 18 9 ¥ 5% (Kirby and Davies, 1990) » zLp? 7 #p 3 449

e B2 KRB P ARELEFE o

() §5 53 PR 502

- e % ch ®Co gamma raysa s L o g FDNAG i1 % o
IR SR AILT § AR 3 4. coli O187: HT » LIRS R SN -8
Bz AL ﬁr,—lﬁrg:] Pi:,g,s\éﬂ-#i B 715¢35kGy3*»fI e BT AR Bt 1S
?ﬁiﬁ?ﬁﬁﬂﬁﬁﬁﬁ’ﬁ%m4PHWw§mﬁﬁﬁﬂ ALY P

REA

E BRIV RBIELT (MaCiorowski etal. '2004) RS Ll R
4l K R AR SR AT 11 SRR R LR R
(cadaverine) ® fproteolytic enzyme » & & F i&- # & 2 scomboid poison% 3 & 4 &

ik % (Urling etal., 1993) -
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FZE Hpso e
o8 AERBIRBIEFTERIFPEFRAL
3-1.1 #F&&

p 2008 # 47 3 2000 # 5% B3t Rl R AET ~F AR
PRI ATHRT B ERE IR EALERTE T ERS B e S22 9 b
FREA A S FPHETAEEE R 5% 1 chd p 3 A LECF 53 10,000 &
PId o FER A SRR T AP AR HILGF SR A -

AR B BREASTAFERT JENRPN Y AZ 2 RERGTI IR A BFH

RN E - R ALATIA BRI RAEREER RS R AR 2

7RI B o BT SRR £ 5120 K e A e e PR B2

»+ 10,000 & 40% 2. Fpd-des 144, iﬁ,ﬁz P8 10% # % & (10 % precision)
0% i ®FF (90% confldence |nterva|) T m:}f{f A aNEE SR, E
RO L D A2 Rl 41 R

Npg

(N-1)B?
+pq
ZZ
n= Z &k fo A ik
N=# £ %8 %o ¢ i (>=10000 & 2 #3-4% 4L
D=% AR S FF (A 5 70 %)
a=1-p (& 5 30 %)
B=fm &L cn T (A& 25 10 %)
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Z=% % g~ %l (0% ¥ & RPF - Z=2.7006)

TG R R AR AL P ERAS AT R AR AEITIEA
FHSF ST AT AR E R AL A2 - BREMFTES S BIRHEY
wiFe 21 HR 2Bk e ﬁ*gﬁﬁ ;Ef,ﬁgﬁ‘%‘g‘%%i#b i/%f‘ Fovop i@}%ﬁ; PR

IS R E ARG LE- -

Iq‘]{’fé_i/?‘% TEF >FLBEB ﬂ}imsr; FiEET L Bpeg 4 ;{‘gﬁfﬂa
”ﬁi‘a%‘f;g%ﬁfﬁﬁﬁ&g vt EOR X K gt 3R thﬁ‘\év\’]t‘?i‘g%\:gq FEEE2ZFE
AR RE SR R TG o RIRF kA ‘f #-2008 & 11 & 2009 # 5 % Eﬁfi\ﬁ

SIEE MR 2D RS B B ETF‘»F”&T%Lﬁ s R FHEFTE 2 RN NATA G

WRLGA T s B T R S F 0 bR A R X004

S 374 1525 4 b1 178.40% 4 @i 206F # <t & £ 00 (vl 5 ATH 2008
E4T 77 -9 #2000 30 i pFH2008% 55 71 <9117 #2000 25
w2008 70 92l E | M

3-1.2 Fi E. \zé‘lsﬁ -+ "
AR R b ¥ PR E (case-control study ; retrospective study ) & {7 0 X {345 4R
AR E LT L B T HETE TS AT S RFY R REP O AR FS AL

R

3-1.2.1 383K % TEE2ZREEB R

E S ST X L SRR S8 N W B R ey
PRAE 50 R0 p A AEAY A RO REEHFRY RN AR L
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BVLEEE S TERE S 22T EEREE S SEENE S XY R £l
EAEZAIM T ERF - PR R EA B ARRLL BA AN 0K
2l RBWEFF AR RSN F e g 0T AL

— L AATR F RIS AR SR ARERFHEE -

PR ERRBRL R RE R E

CHBLFRFL . F palA RHp R AR

fu

BEE e SRBEAR DA B AN FE . o

AEREEEFREPAWALGIA FRAMMAEFEA R R FEN F2 71
SRSREZ P REME 0 e UHE TS {5 R s ;égg%*+ﬁ7&@&ﬁ\#§ﬂé’“é
FF&EHFENEA T fP”&ﬁ%m%%ﬁ7wﬁ%wamﬁ&&%?gvﬁ3o
P R R A R #ﬂ@%ﬁ@éﬁéi’@ U S 2 BRI

£ h o R SR *ﬁ%%ﬂﬁ,ﬁ s BE P RE A B o B (29T &
x5k %7#§%%&w#ﬁ%#i%\iﬁk?%3Mgm%ﬁﬁp%@:$ﬁ

5573 ,é’}}? 'é‘::j—/g,xr‘l‘ﬁ’j:‘—— o

3-122 HtpEF ok A5
R D IERFRRGSE B E TR R A NP A TR T - PR
SR WA e TRLERE A SRR EB e P ER 24 )
I R S R AR IS
MR FZ BRERFREFRIRRT R FASFRES POl AR
Foo MR ERE PR BRGNS R AU AR R AT AL S S Rk T

FA o B RRIT B RO LT L AR R AR T AR h g TS o

26



TR RRE T FE R RELRRE A NMERREEIFHRE

B TEERT G A R o M 2 WA AR T AR

@0 s § E SRR (S % 751SO 6579 1 2002/Amd.1: 2007 (E)2 A2 5 iE {7 ) ' X &
FEs A A EE G AR A3 25 mR3-22

MEAFT S R AN E - AR A AL FEE35RL AN T R FE A tryptic soy
agar (TSA; Merck, USA) #& 3 > - R{g:ef74 (v @ o 4 (L g2 v @& * triple sugar
iron agar (TSI ; Merck) ~ sulfide-indole- motility medium (SIM ; Merck) ~ lysine
decarboxylase test ~ urease test (URE ; Merck) £ #Fz2 R A UG £4 v &2 2l

(API-20E ; BioMerieux sa, Marcyl’Etoile, France ) # #4:& {7 o

PR ARV 4 Fag %1'17 4V EHM TR - R B4 TSIAT i 5 KIAR
KIAG (H2S+) ~ CIT 5 e 3% 3F A &i‘n.—:\ A E o AR ALY AT EG a0
& (Hydrogen Sulfide ; H,S) 2% é&a‘mﬁnﬁ*ﬂﬁ (Pt e XLD ~ HEF P48 7 58 3%
P AR p i iR e A T H;-I»L (3“ 2006): pate g 7 10 % S. Paratyphi -
50 % S. Choleraesuis ~ £2 3% & 7 4 i’x'ﬂ R S Hmdelberg ~ S. Typhimurium'’s  #& 4
Fiit @ o

A3 e ok X AR S. Pullorum~S. Gallinarum'’y 7 E :&# {4 > S. Gallinarum

a4

AAF T d AR RO § A RRR RIS R B Ao g B
g E s F blded Dlysine s CITY R ISP RSTET I E LS.
Choleraesuis » 7 Fl3% 31> L3t F 4 @ Lvg 0%

& F 8 &R {1 * Salmonellae O ~ Vi~ H¥ 4k 2. 7 & 4% fuw F (Difco, USA;
Denka Seiken Japan) & {7t 3% 0 TiIF R RRE 2 WP T BT HH L kR

Kaufmann-White-Schemait i7 x i#%4] 4 4] -
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3-1.4 33t 473 2
i@ st ekl SASCsystem 9.1 i (T HIE AT AR G FIF B A BT L P B E
2 APBEER % + 2 4247 (chi-square test) » 12 & % & | 30 5 BRI § 2 AR R
(Fisher’s exact test) i {7 B %78 33t & 47 o gt ek 7n 2 2 5]3 2 25 & 1L (Odds ratio)
2 H 95%i: & & & (95 % confidence interval ) » I 5 P~ P<0.25 2 ¥ - F]+ & - %
2% o0 BE w §F 4 47 (multiple logistic regression analysis) & {7 T A 47 04 3

FREF2Z 4 -
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FoE EAA R RASPESANP R ER L
321 AR

AP AR FFEAET > A d WA BHR L AIN20HK P A2 5~ 3

41
4

Py
N
w

o AR 12 B R R RAURR L § AP 2 9T E R L H R ARY
BFop f A R R R S e FABRE O FRREERG AR - 15 R

B H2FFARE AR T AL R R 2B o

3-2.11 H#Efw

?\_
N
o+
ﬂ
wﬂ
@H
A.
EI
s
C?@'

B RS IS A LB KR R R

(—) ﬁb%“y ?F 'I-l-. . |
| ==

SRR L Ve § Tf@#‘ew%‘%%ﬁ’é%ﬁ%ﬁ%
@%ﬁiﬁﬁﬁiﬁuéﬁﬁ%%iUﬁuéW@%ﬁéﬂﬁﬁ%’iéﬁﬁﬁ%*
RN 3IABREREEEAL 5 RIROTERE L § 2 Fo BT R

* 10,000 & &k = fen 144 3 R R SRR S LS T0% 0 da5h 1 & 10 %

H2R ~00% 3 KBTI Rid 41 5 o

(=) ¢ ~aiE%

ERE R LY RT B AR ZHE BARKD 3 R G
LEE S RAHT CBAR P aME RS AL FH O FUBLLE 9T ER K=
FHP R R 2 % RISk B (797/1637 5 487 %) ~ ZAREARI L 2 4
Poer% o #icho B (689/4364 5 15.8%) 0 ¥ M2 AWt 3 >4 2 % (748,600
/3705802 0 202 %) ¢ tF B INEF F R AOE HHT KGR G hE &
K2 B 2 R E RS A T REE RN BRAF SR hE 0 R
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PFL RFLE O p R H - PRBGER L RSER- BRAEBEER -

R OT EAPL L EHZ E Y INp Fe JALHE 3,163 £~ 3302063 © o g1 Af
B2 BB E AL 87% 75% ke s 10%H %R ~95% &if % 72
M & it 31 27 B o

I‘LT’FJ\Q

§ 7 REREAS S KB L ?vﬁ”%@%ﬁ”’ﬁ R FEY R RE A AR E B
B Fe LB FE BN E P T REEF o d AR BTG R
TiaE 8.1% > ja#k

oy
™
—_

44‘4»'

-

FEER
Z

SR L 0% (0/12) 0 sl F ¢ v g IR

10% #%R ~95% ZHFFLECTRAE 265 -
- ﬁﬂ%ﬁp]—"&;‘,v‘;’.‘] p\,:.;;gfr&g;&p\ ® - ,f@

T INBIAS A T T0 22 S BT S
ﬂw+ﬁ%w’a%ﬁﬁﬁ$W“%mﬁﬁ“Fﬂ#§5%ﬂ’”@fﬁﬁﬁ
mﬁpAW%%5$%W%\@+ﬁlﬁ epmake Ansclp s LawR (8
23@@(%Fgg)qsﬁwulf24ﬁw@(ﬁﬁr

JHAL) 6 F# ) T L
3 30 L] Hﬁﬁﬁ}%ﬂlli30$ﬁN1P(ﬁﬁﬁ§4 ) &

1)~ 28 s b

WE BERFELLRE LT 2 o
LI Rz Bl AP AZ 2 BEERETEY RE 130 = o

F R BRI EG 154 3= o

FED AP L

3-2.1.2 Rz B 2
WL HRHE R BA R AR 0 A BB A IS 2 R (F) - R
G (4F) 2 AR BT L BARIEEEY U3 R R A ScH B 3 1 5 A
PAEFER F BRI S HEEFH0g s YRR A2 - &
AR R R BT RS .

pin g ¥

TE o AR B L B T
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ISO6579:2002 2 - ¥ EH B 2R ERZ A FTHik4e™ 1 (1) 2 (GLEHEN
78 > pre-enrichment) : #-45 % » 225 ml 2 buffered peptone water (BPW ; Merck) -
AREREEE A3 C o 1812 ) pF 5 (2) E# R 5 (selective enrichment) (¥ B~
B A& BPWF £ & 0.1ml 22 1ml 4 %4~ 10 ml 2. Rapport-Vassiliadis medium
with soya broth (RVS ; Merck) £ 9 ml 2z Muller-Kauffmann tetrathionate / novobiocin
broth (MKTTn ; Merck) » 4 %] i 41.5+1°C & 3741 C ™ & % 2413 /| pF; (3) 4~ At
(plating-out): ¥ 45 & & A Ptz A2t ¢ > L 1I0ul BAEEADE 5 F
i 0 F&48> xylose lysine deoxycholate agar (X_L_D yMerck) ¥ brilliant-green phenol-red
lactose sucrose agar (BPLS ; Merck) ‘%? 37 +1°C“ & 24 £3 /] PF o ¥ A 2
M R R R A Ak fm@ﬁ B ¥ LB 4 0 AR IS0
6579:2002/Amd.1:2007 z_ = /& -+ 3 #¢ re" * @HROMagar Salmonellae medium (CAS ;
CHROMagar Company, France) i& i3 P g;ﬁ ° |

BFTVRRFFELER NS Wfﬁ*ﬁ#“ 35 ¥ - 7€ #% 3 tryptic soy agar

(TSA ; Merck, USA) {474 it g gt #3414 4] 34 3-1.1.3 -

3-2.3 A4 2

it % B3l SASTsystem 9.1 & (TR A 1T HR LA B PP B A R F
I LS R AR R R R A AR ARk E
11+ = 4> 47 (chi-square test) i {7 8 %38 53t A4 > e FHR AR SRR D

# Fith 2 (Fisher’s exact test)it 7 »
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Sri 2%

el

Fof ALE YR RIS RIPIBELSETIIAA
4-11 IR FBEHRE*

REREA G RESEI4H A 2N Fo p B2 L AARE - 72X
BoFRA RS AL TR FIABBE L AR RB SR S L
B BRI BT R fe & 2 R R AN ORI N
HEBE RREY E IR G AL R TREREN > SR B NHRE
AT ol
(=) I DA rRRFEE
B 50 F - @ 0% 10,000~19,999 8 SLACRE(B/1L). > K & 5¢ FH-RI# 5 2+ 60,000 1
69,999 & *LHR¥(3/9); J\)}%;\;’g%(s/g 889%)*“ i 'ﬂm# SRl ¥t
B BB s (6/1L 545%) mi\;\ e AERTE  ELRP
=0.0954) > 353579 4 = <15 w;amz#pjw;aﬂ ij,\m s A w5 e FI g 8/13 (61.5
%) - mnemam%yi.'ﬁ'; S A H S A G s et 5§ A 300
aw o bopede (70%) > @ 3P p%iif{ﬁ;é: e ¥ 10 22 U (80%) o
AL G L2 A TURS R R EI L ~ 2 (T0%) B T A 5 R AR
BORELAIPE (T0%) i g PR RFF (100%) > % 5 g p £ 4 08

TRk b (85%) 0 A 5 HCEBHITIAG B AR B BB RE (T0%) » 5 4@i e o

(=) BFZFELIRAFR G
NAEFHEP FRINF EEYE (100%) F x SHALFEHFAS KL (90%)

XA LR R PR TR R gt (T5%) 0 Bl A

A-

-k ZEp Kok (70%) 2084 R * k7 (65%) Fikif 2L * kiR s 3
TR (T0%) > < 5 g e A A (859%) 0 AT R A B LA i KR S
R 5E5@hKE (55%) 4B EF REK% R r 342 (85%) piz
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- I\ﬁ};/ﬂ/( f;ig? i m«i‘/ﬂ—i%‘ﬁ'&/ (55%)’ LFE\L%\._ °

( ) # ﬁﬁ‘m# J:H»H %
I o1 AR e P A - B P 0T (45%) 0 1 TR PRIEEDF IR S L

EpiFik (75%) ;@ ETRFFEF T T AR 1 (FLE (85%)>
Y I e

;»

BeF LOFPRS I F AL TR (15%015%) ¥ £ ity ey 1 ik (5

%) > 1M P’:—;_f'— ]ﬁ]%‘\—-‘ o

(z) & @Fnbrkitd

IR - R2 R AR > S B (100% ) * A pd#s > il i LY
I (100%) >~ 4 g SR U R RAE 1 5 IR L T AR i

oA At )oY ff (100 %50 i’p%p\ A ‘v'?'rjs e E iy (80%) Lk

DR TSR TEEEE CYCT Y T TRy T TR

3 (85%) F Hcips ¢ Hr K, )%rrn;;:éﬁ&ﬂ?% AP (10%) ; 4%

B Bh R E AL D AR PR LA 5 A b (65% 45

) F R T AT o A AL L B - AL AL Pk (70

3
—
j;\\
w
R
9
=
=
-w

- RS P TR (80%) B HER S S A0

Wiy

7o (90%) ¥ g ABRE R A GRS K (35%) 0 L S

ﬁ]g\; °

(I) HFHREFFREREAN
LB HE M M ARAT (A RO B A L B/ (50 %) - 49(38.5 %) - 2% (115

%) F R ERMAGEH S LS HF LB (p<0.05)o B ¥ 43I 45 Fih

FRPFTEL L M EE S pF (46.2% 0 p <0.05) o iEFE) A N
(6) B
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AR F0 B I SRR L BT N ERGE AR AT AT R BERR
BRZVPARENEFREMLGTF N LASEE L SY R N iEd E 2

B> 5202 wAE A ks W hg ki 2Pk gk o

412 A H RAE LS
SEah
(1) SHh A BB i
Bt 4R R AR SLECX 10,000 £ 00 b 26 p B AHRED H0N A Sk
£ AL H e B R A 0 BTN EE 14 H- 7 ¢ 5 10,000~49,999 § 4%
B (12/14 857 %) 5 K f 3% 33k 27 B ﬁu % %8,.30,000-99,999 & *RE-F (21/27 -
T7T8%) » 3L 44 o <
SEDAF 2 EL R a?ﬁ?cmow HHFAT LG T AT A
(58.5%) » $£ )5 11k i 5 (%b%> Lk s E AL A (556
%) : SN L R ¥ D 3 Fa&..ru (610%) VI B T IR § B
45100 2% (90.2%) 0 P AMP 2 A BIE FEE S B4 2010 2% (707%)
gL BB R RAE (BL2%) VA HA L o0 2 24 s
LRI A~ (75.6%); B A H A 0t 6 o2 4 B ELREAE S Bt 2 100 2 ¢
(65.9% ) > FHF-*tiT 500 = & U pog Bop oA R P (63.4%) ; @ % B it
1002 ¢ p 32 5486 BT (731%) g d Gisp %+ 5 g (97.6

%) w3 P LG I G HFRE P DY RE T (440%) 0 R AL

(2) I EL KA

LEE SIS I

\nﬂ-
&

B E R 2@??%11%45{5&%1&_};;?%%%

£ (634%) 0 F EHHE XD FHFLEE (6LO%)  SRAKBP G B R T B
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WU 2 3 (65.9%) 0 5 BCHHBNIEE » v AUl s A (70T %) P AN S
FEGEIGEFEKE (902%); T LA H A LA T B L B Sl
Fr R ALE > XA ALRAF I fpEr (537 %) -

WP FARH RIT L HG pkok (B37%) A A kRl < S 2bp ok
(829 %) » ik if X s § L GAIEA # % (50.0%) » EH AZL S XA e i A A
(529 %) H =t Eiip (47.1%); FFBLPFTVRREF & * 2 T L& LAk (732
%~ 14.6 %) o % BIEH-E & R HK K (95.2%) 0 & WG T i s L H kX Bk
»2 3% & (Bl2%) - LA g R F I VR R —= (585%) 0 %4 §

{ﬁ};/ﬂ/( ﬁi}:@ l& (634%)"},_ pFELZ\ o

Q) w2 FRBFm

* A Tﬁmﬁmﬁk&% CF < T3 (87.8%) 0 R4 HH-L fE A R K
F - B ehisa xv(366%)’4‘r;-zéxl'?.;\?3/ﬁ€ SRR A 5 EF - 4 (T0.7%);
3 (EPR/ERGF R A P s (7@15;:;r :i;a'a» BHEDHEFF R I IT LF
FiE (927%) e & ik B g2 L_L',Iz }bgp:kﬁﬁb#fﬁr; fra ¥ (36.6%) 0 ¥ % #c

1A REAREET A fARS (75.6:%),. .ru;;—ﬂ,%\»#: o

(4) %4

Lt VRS - B R AkoR (56.1%) f MBEE I RLFLR Y

>E3

4 (902%) 0 W ¥ AiEgEE - FP ¢ AR A (829%) 0 G b
g7 KR E T - RIEA N (98%); AR hEFE L S
P B S Pl - GL G A B e A ik (61.0%~439%); LS o
LIS € 2 T FERPLEEAY (56.1%) AL LR FFHE 8- KR
FR10 2 p T RLiedr (293%)c Bk Ko B AT E W el B E

25 (100%) &+ g Ire A HETE 10 pp (100%) ~ &5 5 &0
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Bt @ 4R % 3 ORHE A D R > FR e A P ey ff (100%)

__l-?‘%—ig\,_l. -

4-13 # £ %0 g BEFT R A FHLL % TS

AT AR AAERE R PSS AIPARHL ML G TS RAAY
AY O EEFRFREAFLEEREATINFFIOG AT RO L 2R G L AT RIS R
B RENHEZANS - At B QST R FUGER LY
@)F HEbkzbp ok LA GRITEE R " 5 Q)W FHFEI P 2 X HFET 5 (5)2
TA B & %31 (PRI TR

BBFLR G NF]F PE I (1)3(;5%% . i Flab e ob B rRdE s (2)ie » F & W R
T2 ZP RV L FRE ,iﬁ?ﬁﬁi (Q)MAATE T FLL PFoTie * (N B
g

S LS RIOPS SRR %ﬁfﬁfi*l/ Hﬁ«% JOF T R

*“””W°”*W+”?%W&ﬁ**&&ﬁ%7ul*4%%@&%&&@%@

‘u XFI_ #EFE’MFLFLEL%%\»'L‘I\%\,—LEO

4-1.4 75 @ X 4% %ﬁ;‘% A4S T2 A TF 35
(1) #FINEERUAY
§OF RS A0 N F B S 5 56.1% (23/41) 0 ik EB-E A E A R
K R 59.3% (16/27) 2 HrHE i ek F 4B 2N 5 50.0 % (7/14) 0 Fs
HRB RO AEFORFALNTF LR (p=0.5716) AF T ¥ iR 7R

G el > MBS A w5 HE e 43.9 % (18/41) 4 26.8 % (11/41) » & A s
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REERAERIFEHFLR (p>0.05)-

(2 FHEFFHWRIEFTLIPERAHLEPE
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Part I. The identification of risk factors for Salmonellaee contamination
in broiler farms in northern Taiwan.

Table 1. The distribution of broiler farms with chicken flock size larger than 10,000 in
northern Taiwan. Data was surveyed by Council of Agriculture, Executive Yuan,

Taiwan during 2008, 3" season.

Location Number of broiler farms
Hsinchu County 23
Hsinchu City 0
Taoyuan County 66
Taipei County :
Taipei City
Yilan County —~ ) 54
Keelung City =it 0
Total r'y 144

Table 2. The distribution of flock sizes and type of housing in preliminary study.

Flock size Housing type Total
Open-sided Pad-cooling

10,000~19,999 6 0
20,000-29,999 2
30,000-39,999 1
40,000-49,999 1
1
0

50,000-59,999
60,000-69,999
Total 11

O© W NN - -
W W w NN W o
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Table 3. The distribution of Salmonellaee isolates from different location and housing
type in preliminary study.

Housing type

Location Open-sided Pad-cooling Total (%)
Hsinchu County 0/0 (0.0%) 0/1 (0.0%) 0/1 (0.0)
Hsinchu City 0/0 (0.0%) 0/0 (0.0%) 0/0 (0.0)
Taoyuan County 6/11 (54.5%) 2/2 (100%) 8/13 (61.5)
Taipei County 0/0 (0.0%) 0/0 (0.0%) 0/0 (0.0)
Taipei City 0/0 (0.0%) 0/0 (0.0%) 0/0 (0.0)
Yilan County 0/0 (0.0%) 6/6 (100%) 6/6 (100)
Keelung City 0/0 (0.0%) 0/0 (0.0%) 0/0 (0.0)
Flock positive rate 6/11 (54.5%) 8/9 (88.9%) 14/20 (70)

Table 4. The profile of the broiler farms in preliminary study.

Definition of variables Level Flock %
Housing type of Pad-cooling flocks .\ [Open-sided 11 55
~-Pad-coaling, 5 25
Single layer 3 15
Two layers 1 5
- “. “Three layers
The least distance between farms : Less'than 100 m 1 5
Between 100 m to 300 m 5 25
More than 300 m 14 70
The least distance between houses Less than 10 m 16 80
10 mto 100 m 3 15
More than 100 m 1 5
The distance between farm and main road Less than 100 m 9 45
100 m to 300 m 1 5
More than 300 m 10 50
Existence of river or pond near the farms Yes 12 60
less than 500 m No 8 40
Separated from outside by walls Yes 8 40
No 12 60
To separated off broiler and wild bird by Yes 14 70
wire netting (small than 2 cm?) No 6 30
Locking of the farm entrance Yes 6 30
No 14 70
Existence of other farm animals/wild birds  Yes 17 85
in the farm No 3 15
Rearing of other farm animals less than 100  Yes 6 30
m away from farm. No 14 70
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Table 5. The sanitation of equipment in preliminary study.

Definition of variables Level Flocks %
Independent dressing room with washing Yes 12 60
facilities prior entering the broiler house No 8 40
A storeroom for dead chicken Yes 5 25
No 15 75
Changing of clothes and shoes when going into  Yes 10 50
a different house No 10 50
Each house equipped with cleaning tools Yes 8 40
No 12 60
Tap-water for farmers Yes 7 35
No 13 65
Tap-water for broilers Yes 6 30
No
Treat before used  Yes 4 20
No 10 50
Availability of a foot-bath before entering the Yes 2 10
house. No. 18 90
Rodent control measures Lo Oes) \ poison bait 20 100
M= rodent trap 17 85
= 6 30
“No 0 0
Frequency of rodent extermination TF At least once a 9 45
- menth 6 30
At least once 5 25
every 6 months
Not on regular
basis
Exterminating fly routinely Yes 11 55
No 9 45
Type of water for house cleaning groundwater 14 70
Tape-water 3 15
Spring water 3 15
Use of disinfectant in cleaning water for the Yes 17 85
house No 3 15
Other methods to disinfect house Yes 17 85
Fire 1 5.9
Formalin 3 17.6
Fumigation 7 41.2
Other 6 35.3
No 3 15
Cleaning and disinfecting area before feeding Feed troughs 17 85
day-old chick Drinking fountain 17 85
Fan 11 55
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Table 6. The general controls on broiler farms in preliminary study.

Definition of variables Level Flocks %
The frequency of cleaning working clothes/shoes Everyday 15 75
Not sure 5 25

Average working outfits provided for each workers One set of outfit 4 20
2~3set of outfit 1155

Not sure 5 25

Control visitors Yes 10 50
No 10 50

Number of personnel entering the house on regular Only one person 13 65
basis. > One person 7 35
Workers working at more than one house. Yes 9 45
No 11 55

Completion of the listed items prior entering houses.  Change clothes 3 15
Change shoes 17 85

Wash hands 3 15

Foot bath 1 5

Change cap 1 5

Completion of the listed items before switching -Change clothes 3 15
between different houses. . Change shoes Wash 12 60
hands 4 20

™/ Foot bath 2 10

Beddings and faeces are removed right after end of= % Yes 7 35
rearing = No 9 45
| & || 4 20
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Table 7. The feeding plans in broiler farm in preliminary study.

Definition of variables Level Flocks %
All-in and all-out Yes 16 80
No 4 20
The source of day-old chick Single source 7 35
More than one source 13 65
The type of cage used for transporting day-old chick from breeder farm to broiler Plastics cage 17 85
house cardboard boxes 3 15
Down time for introducing new chicks after house is cleaned. > One week 7 35
1~2 week 9 45
2~3 week 2 10
> 3 week 2 10
Rearing day-old chicks from different sources in the same house " Yes 2 10
. No 18 90
Period of time during rearing which most chicks became ill or died. = Chick before one-week old 13 65
= After vaccination 4 20
~Two weeks before end of rearing 9 45
Type of measures taken when unreasonable death or illness oceurs. - Use antibiotics 5 25
: Necropsy by farmer 14 70
examination by inspection authorities i %(5)
vaccination or feedstuff companies 6 30

Veternary
Drinking water of the chicks are treated or enriched with additives Yes 5 25
No 15 75
Depth of litters <=3cm 5 25
4-6 cm 13 65
>=7.cm 2 10
Removal of moldy or coagulated litters before use. Yes 7 35
No 13 65
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Table 8. The Salmonellaee isolation rates of different sample type at various sampling time in preliminary study.

Sample type Sampling time Number of
Day-old One week-old Two weeks before end of Day-old of next flock isolates
rearing period
Chicken 3/20 (15.0%) 5/20 (25.0%) 4/19 (21.1%) 1716 13/26 (50%)
(6.3%)
Feed 0/20 2/20 (10.0%) 6/19 (31.6%) 2/16 (12.5%) 10/26 (38.5%)
(0.0%)
Sock 0/0 1/20 2/19 (10.5%) 0/0 3/26 (11.5%)
(0.0%) (5.0%) o (0.0%)
Number of isolates (%) 3/26 (11.5%) 8/26 ., < 12/26.(46.2%) 3/26 (11.5%) 26
(20.8%) :

!

Table 9. The distribution of flock size and type of housing in the study;; {1

L :

Flock size Housing type ; :'I Totaillz '
Open-sided Pad-cooling o

Flock %* Salm.%" Flock %* Salm.%° Flock %% "Salm.%"
10,000-29,999 57.1 37.5 7.4 50.0 24.4 40.0
30,000-49,999 28.6 75.0 29.6 50.0 29.3 58.3
50,000-99,999 7.1 100.0 48.1 69.2 34.1 714
100,000 and more 7.1 0.0 14.8 50.0 12.2 40.0

% 0% of flocks in the study
® Salmonellae prevalence in % for each flock size.
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Table 10. The profile of the broiler farms in this study.

Flock S+
Definition of variables Level (%) (%)
The ownership of farm Farmer 80.0 544
Rented 20.0 625
Housing type Pad-cooling 65.9 59.3
Open-sided 34.1 500
Housing type of pad-cooling flocks Single layer 55.6 58.9
More than one layer 44.4 90.0
Number of house in farm < 3 39.0 50.0
> 3 61.0 60.9
The least distance between farms <100 m 90.2 333
>100m 19.8 56.8
The least distance between houses <10m 29.3 615
: >10m 70.7 53.8
The distance between farm and main road’ <100 m 341 500
W >100m 659 59.3
Presence of pond or river near house that.is Iesé flf“én 500 m away. Yes 63.4 53.3
No 36.6 57.7
Whether or not the houses are separatedfrom the outside by a wall  Yes 51.2 66.7
' No 488 323

Existence of wires smaller than 2 cm around the houses to prevent
wild birds from entering. Yes 75.6 56.7
No 244 545
Locking the entrance of farm Yes 53.7 45.8
No 46.3 70.6
Feeding of other animals near the farms that were less than 100 m  Yes 26.9 63.6
No 73.1 533
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Table 11. The hygiene apparatus and control in broiler farms.

Flock S+

Definition of variables Level (%) (%)
Independent dressing room with washing facilities prior entering the

broiler house Yes 63.4 40.0

No 36.6 65.4

Cleaning the dressing room routinely Yes 61.0 43.6

No 39.0 64.0

A storeroom for dead chicken Yes 35.1 57.1

No 65.9 55.6

Used the independent cleaning tools in each house Yes 53.7 50.0

No 46.3 63.2

Used shoes bath before entering broiler house Yes 29.3 50.0

No 70.7 58.6

Used wash facilities clean hand in broilerhouse Yes 9.8 50.0

No 90.2 56.8

Tap-water for farmer used Yes 53.7 59.1

\.! No 46.3 68.4

Tap-water for broiler drinking = Yes 171 57.1

No 82.9 559

Not Tap-water, but treatment befareused: Yes 50.0 41.2

No 50.0 66.7

Treatments for water of broiler drinking filtration 47.1 25.0

disinfectant  52.9 55.6

The source of water for cleaning chicken house groundwater 73.2 56.7

Spring water 14.6 66.7

Tape-water 12.2 40.0
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Table 12. The general controls on broiler farms.

Flock S+
Definition variables Level (%) (%)
The number of people into the house Only one person  70.7 37.9
> 1 person 29.3 100
Farmer working in more than one farms Yes 36.6 46.2
No 63.4 67.9
Workers will change shoes and clothes before entering into other house Yes 58.5 458
No 415 70.6
To fulfill some procedure when going into a different house. change clothing 415 52.9
Change shoes 36.6 51.3
Wash hands 244 579
Use Foot bath 39.0 56.3
Working clothes/shoes cleaned daily Yes 75.6 484
= No 244 80.0
Rodent control i Yes 952 615
_ No 48 100
Extermination measures of rodents are proceeded at feast once every
season Yes 585 417
No 415 76.5
Fly control Yes 63.4 50.0
No 36.6 66.7
Cleaning of dogs and cats feces in farm Yes 440 44.0
No 56.0 81.25
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Table 13. The feeding plans in broiler farms.

Flock S+
Definition of variables Level (%) (%)
Day-old chicks from single breeder farm Yes 439 38.9
No 56.1 69.6
The kind of cages used for transporting day-old chicks Plastic cages 90.2 56.8
cardboard
boxes 19.8 333
Different source of day-old chick reared in same house Yes 9.8 75.0
No 90.2 54.1
Feeds are prepared one week before the new chicks are introduced
Yes 829 559
No 171 57.1
Removal of moldy or coagulated litter before used
Yes 83.0 50.0
No 17.0 85.7
Before One-week old which the most chicks.became ill*or died during
broiler rearing period N=3t Yes 61.0 60.0
R A No 39.0 500
In end of rearing, to clean away litter.and faeces onithat day Yes 56.1 52.2
L5 No 439 611
Upon house disinfection, new chicks areintroduced after 10 days Yes 29.3 50.0
No 70.745 58.6
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Table 14. Factors reducing risk for Salmonellaee contamination.

Logistic regression model

variables Odds ratio 95 % ClI p value
Single layer of cooling pad 0.16 0.01-1.65 0.160
Locking the entrance of farm 0.35 0.09-1.32 0.12
Frequently cleaning of canine/feline feces 0.07 0.01-0.58 0.010
Treated drinking water for broilers (non-tap) 0.35 0.09-1.39 0.13
Clean working clothes and shoes daily 0.23 0.04-1.29 0.140

Table 15. Factors increasing risk for Salmonellaee contaminant.

Logistic regression model

Variables Odds ratio | 95 % ClI p value
No wall separation between outside area and the broiler farm 2.44 0.69-8.66 0.16
No independent dressing room with washing facilities prior
entering the broiler house : 2.83 0.76-10.52 0.11
Single source of day-old chicks ' 3.59 0.98-13.16 0.05
Removal of moldy or coagulated litter before'}u_s.ed i © . 6.00 0.65-55.31  0.110
Using plastic cages to transport day-eld chicks :‘z ; 4.17 0.67-26.01  0.170

I

Table 16. The Identification result of Salmonéllaee isolates.

Type of samples Total
O sero-group -
Feed Broiler
B 3 3 6 (13.6 %)
C2 13 10 23 (41.8%)
D1 0 2 2
E 9 7 16 (29.1 %)
Un-typable 3 5 8
Total 28 27 55
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Part I1. The survey for Salmonellae contamination of poultry feeds in Taiwan.

Table 17. Positive rates (%) of Salmonellae from different locations and feed types and the total positive isolate rate in preliminary study.

(Number of positive farms/number of sampled farms)

Location Types of feed Total
Broiler Breeder Layer Hybrid broiler
Northern 10/20 (50) 0/3¢0.0) 0/0 (0.0) 0/0 (0.0) 10/23 (43.5)
Central 0/2 (0.0) 1/16 (6:3) 1/3'(33.3) 0/2 (0.0) 2123 (8.7)
Southern 0/5 (0.0) 1/5(20) 1117 (5.9) 1/13 (7.7) 3/40 (7.5)
farm positive rate 10/27 (37.0) 2/30 (6.7) — 1/15(6.7) 15/92 (16.3)

i |

2/20 (10.0)

Table 18. Distribution analysis of sampling feed type and location:in préliminary study. (Number of feed samples/farm)

Location Types of feed Total
Broiler Breeder Layer Hybrid broiler
Northern 253/20 3/3 - - 256/23
Central 4/2 34/22 6/3 412 48/29
Southern 20/5 9/5 48/17 38/13 115/40
Total 277127 46/30 54/20 42/15 419/92
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Table 19. Salmonellae isolation rate of different feed brands in preliminary study.

(Number of positive feeds/number of sampled feeds)

Feed Meat-type chick Breeder Layer Total
Brand broiler ~ Hybrid broiler ~ Total
A 6/117 1/10 71127 1/19 1/2 9/148
(5.1%) (10.0) (5.5%) (5.3%) (50.0%) (6.1%)
B 5/103 0/0 5/103 2/10 1/17 8/130
(4.9%) (0.0%) (4.9%) (20.0%) (5.9%) (6.2%)
C 0/19 0/0 0/19 0/4 0/4 0/27
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)
D 1/24 0/0 1/24 0/0 0/0 1/24
(4.2%) (0.0%) (4.2%) (0.0%) (0.0%) (4.2%)
E 0/12 0/0 0/12 0/0 0/2 0/14
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)
F 0/2 0/0 0/2: 0/12 0/0 0/14
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)
G 0/0 0/2 02\ 00 0/0 0/2
0.0%)  (0.0%) @00%) || (0.0%)  (0.0%)  (0.0%)
H 0/0 0/14 ' j 0/14 0/0 0/15 0/29
(0.0%) (0.0%) (0.0%) || (0.0%) (0.0%) (0.0%)
I 0/0 0/4 0/4 = 000 0/0 0/4
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)
J 0/0 0/3 0/3 0/0 0/0 0/3
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)
K 0/0 0/0 0/6 0/0 0/0 0/6
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)
L 0/0 0/0 0/3 0/0 0/0 0/3
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)
M 0/0 0/0 0/0 0/1 0/0 0/1
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)
N 0/0 0/0 0/0 0/0 0/10 0/10
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)
0] 0/0 0/0 0/0 0/0 0/4 0/4
(0.0%) (0.0%) (0.0%) (0.0%) (0.0%) (0.0%)
Total 12/277 1/42 13/319 3/46 2/54 18/419
(4.3%) (2.4%) (4.1%) (6.5%) (3.7%) (4.3%)
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Table 20. The effectiveness of isolation treatment in preliminary study. ( Isolation rate % )

Sampling site Enrichment broth / Plating agar
MKTTn/BPLS MKTTn/ XLD  RVS/BPLS RVS/ XLD
Feed barrels 0/9 (0.0 %) 3/9 (33.3%) 0/0 (0.0 %) 6/9 (66.7% )
Feed conveyers 5/7 (71.4 %) 1/7 (14.3%) 0/0 (0.0 %) 1/7 (14.3%)
Feed troughs 0/4 (0%) 1/4 (25.0%) 0/0 (0.0 %) 3/4 (75.0%)
Total of Isolation rate  5/20 (25.0%) 5/20 (25.0%) 0/0 (0.0 %) 10/20 (50.0% )

P

Table 21. The distribution of Salmonellai’;’é"i'éolates from different kinds of feed
samples and localities in final result. (}Nurﬁber of positive farms/number of sampled

farms)
Location Type of feeds Total
Broiler Breeder Layer Hybrid broiler
Northern 14/41 0/1 - - 14/42
(34.1 %) (0.0 %) (33.3 %)
Central 0/10 10/18 0/3 2/3 12/34
(0.0 %) (55.6 %) (0.0 %) (66.7 %) (35.3 %)
Southern 0/6 1/7 3/117 1/15 5/45
(0.0 %) (14.3 %) (17.6 %) (6.7 %) (11.1 %)
Eastern 0/8 - - 2127 2/35
(0.0 %) (7.4 %) (5.7 %)
Positive of flock 14/65 11/26 3/20 5/45 33/154
(21.5%) (423%) (15.0%) (11.1 %) (21.4 %)
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Table 22. The frequencies of Salmonellaee strains isolated from different sampling sites.
(Number of positive feeds /number of sampled feeds)

Type of chicken Sampling sites of feed Total
Feed barrels Feed conveyers  Feed troughs
Broiler 10/154 (6.5%)  5/144 (3.5%) 17/158 (10.8%) 32/456 (7.0 %)
Hybrid broiler 2/36 (5.6 %) 3/31 (9.7 %) 2/38 (5.3%)  7/105 (6.7 %)
Breeder 8/84 (9.5 %) 3/18 (16.7%)  5/61(8.2%)  16/163 (9.8 %)
Layer 2126 (7.7 %) 1/5 (20.0 %) 1/23 (4.3 %) 4/54 (7.4 %)
Total 22/300 (7.3%)  12/198 (6.1%)  25/280 (8.9%)  59/778 (7.6 %)

Table 23. Identification of serotype of-Salmonellaee strains from poultry feeds.

N
el

|| Type of feéds.
Sero-group e : Total
Breeder:, | Broiler Others
B 3 i 3 7
c1 0 B 1 3
C2 13 4 5 22
D1 0 2 0 2
El 5 1 0 6
E2 0 1 0 1
E3 1 0 0 1
E4 3 1 0 4
Un-typable 3 7 3 13
Total 28 19 12 59
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Fig 1. The experiment design flow chart of “The identification of risk factors for
Salmonellaee contamination in broiler farms in northern Taiwan”

Preliminary study

Type of -chick -chick -chick -chick
samples -feed -feed -feed -feed
-sock -sock -sock

|

Statistical analysis
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Fig 2. Experimental design flow chart of the study of “the survey for Salmonellaee

contamination of poultry feeds in Taiwan”

Preliminary study

Locations Northern Central Southern Eastern
Type of Broiler Breeder, colored chick, broiler broiler ~ colored chick
feeds
sampling  continyous sampling, Randomly, once Randomly, once
method
three times
Positive 70.0 % 87% .. 7.5% 0% (8.1 %)
rate )

Statistical analysis

| Rl

Locations Northern Central Southern

Eastern

Total number of a1 31 27

sampling flocks

26

Final statistical analysis
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gk 6 B RESASIPABERLRETFS A ES

Odds 95 % ClI

Variables Level ratio  low up pvalue  F-two tail

The ownership of farm farmer 063 014 271 053 0.710
rented

The number of workers 1 042 011 163 0.20 0.320
>1

The number of houses per farm 1-3 064 018 233 0.50 0.530
b, N

08 048 0.07 321 0.640
Each worker correspond with number of farm ’ f,..> 3
The pad cooling system housing type : | | ? 1layer - 0.16 0.01 1.65 0.160
| 'I > {1l layer
The distance between different farms Less than 100 m 038 0.03 4.58 0.580
_.>100m

The distance between different houses Less than 10 m 137 036 527 065 0.740
>10m

The distance between main road Less than 100 m 056 015 212 0.39 0.500
More than 100 m

Lakes or rivers nearby the farms (less than 500 m) yes 084 023 301 0.79 1.000
no

Separated from outside by walls no 244 0.69 866 0.16 0.210
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Protected from mixed with wild birds by wire netting (less than 2 cm)

The entrance is locked

Present of other domestic animals (less than 100 m)

Type of domestic animal nearby the farm

Company animal in farms

Remove the dog/cat feces

L AT

Type of container for shipping chicken

Equipment for avoid mouse to enter

A dressing room with washing facilities for workers before entering the
farms

The space has been routinely cleaned

A room for collection of dead chickens

yes

yes

no

yes

no

yes

no

pig

water flow
dog.

.c_at
Syes

no. 6
plastic-cages
cardboard cases

__yes

no

yes
no
yes
no
yes

1.09

0.35

1.53

0.50

1.14

0.07

4.17

0.73

2.83

0.00

1.07

0.27

0.09

0.37

0.03

0.27

0.01

0.67

0.21

0.76

0.00

0.29

4.37

1.32

6.35

8.95

4.79

0.58

26.01

2.53

10.52

3.92

0.12

0.00

0.62

0.11

0.92

1.000

0.200

0.730

1.000

1.000

0.010

0.170

0.760

0.190

1.000

1.000
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Workers will change shoe clots and clothing before entering into other

farms

Each house has independent set of tools

Usage of tape-water or sterilized water

Tape-water for drinking

Non-tape-water for drinking, but treated

Treat with

foot bath was set in entrance of houses

Sterilized equipment for hand

Remove litters and feces immediately after end of rearing poultry

Clean working cloth and shoe daily

The number of people pass in and out of farms

no

yes
no
yes
no
yes
no
yes
nos.

yes
31
1 filtered

sterilized
yes ™

__no

yes
no
yes
no
yes
no
1 person

1.04

0.58

0.87

1.50

.35

27

71

0.87

1.24

0.23

0.31

0.30

0.17

0.25

0.29

.09

.03

18

0.36

0.36

0.04

0.07

3.60

2.04

3.01

7.74

1.39

2.16

2.73

2.06

4.35

1.29

1.39

1.00

0.40

0.82

13

.61

0.74

0.73

0.12

1.000

0.530

1.000

0.700

18

.33

13

0.830

0.760

0.140

0.170
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> 1 person

The workers work in more than one farms no 185 049 698 0.36 0.510
yes

Take measures to control mouse yes 080 023 281 0.73 0.760
no

The frequency to eliminate mouse is more than once per season yes 065 018 234 051 0.540
no

Eliminate housefly periodly yes 050 013 187 0.30 0.350
: no

Washing/cleaning hand before entering house ) yes. 1.04 030 360 1.00 1.000
~, no

Changes rubbers before entering house g 1.05 020 5.44 1.000

N Al :
Wash hand and change working cloth/rubbers before enter another "houée yéé : 1.00 0.19 5.15 1.000
| n(_)'

change working cloth/rubbers before enter another house __yes 0.00 0.00 0.001
no

Wash hand before enter another house yes 0.67 019 236 053 0.750
no

All chickens were all in and all out yes 042 0.04 4.40 0.620
no

The chickens are from single origin yes 359 098 1316 0.05 0.060
no
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Use groundwater for clean house yes

no
Introduce new chicken less than 10 days after clean up of house yes
no
Prepare feed in one week before introduce new chicken yes
no
Mix chickens from different origins in the same house yes
no
The highest death rate of chicken is happened in period of 1 week after
introduce of new chicken ) yes.
~ /M
The drinking water of chicken is treated ;}yES
| | | T A\
Remove moldy or coagulated litter before use S\ | yéls:

0.72

1.42

0.45

0.28

1.24

0.87

6.00

0.19

0.37

0.08

0.03

0.37

0.23

0.65

2.76

5.47

0.65

2.75

4.35

3.28

55.31

0.63

0.61

0.73

0.84

0.740

0.730

0.440

0.360

0.760

1.000

0.110

no
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