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Akl 5 EBRST A R S e e ORISR E VB b2 2 & - SRR Z I EE Y Ry 7 4 > S AL
3 [ FEEEZE 30 3 ~ DAFE{EZ 250 ppm S LEEREL 30 35 ~ DL 2.2% SESRAREE 30 735 ~ DL 4.4% HER
fzpa 2 30 773 ~ DL 500 ppm BEAEE(LIK + 500 ppm VUL #7 B4 & 20 ppm FORSREE T2 RIE A a2 20 778 - HIE
B 2 SRR A B b 28 - W T AR E 7 KR 28 RepUEISIR Z R T - SERER
A EPHFER B B I R R AR R R BEREA 2 2R~ 25 — 28 Rk - AWRERH LR 2R ER
{ERIERE AR > ZRIMAE 0 — 25 Ry - DIFEEZ 250 ppm & (b& 30 r#pm B - Wb 7 Kk
WSARZ IR AT A SREEUR - DURIE 2.2% K 4.4% FLEREE 30 sy i - W HEHMEYI9ABUERSCR » X
AR AR L2 250 ppm 48 (EE 30 o #Em A © 7EWH(E 28 R UEISIEZIRIE DT 2KE » Ales i (Liafe s » 3R
MAEVAEREY RIS -

B - fEE - s - A

4

HRHI R B R RN E R RO BN RIFHAE - M LAREERSLE  BROO5EESVES IR -
WALS EZAVTHARIR B N B ~ 3t ~ ERNEE - Hrp N B BT EAVERE T - 3 - MEREREESESG
HR R B RAVERECA S » WRBEESLENRE » FrAIRE AR (Ernst, 2004) - fEEMNERRR A
MRkl ~ EESUE T - SR ARENIEE TS M AR LR (Tullett, 1990; Cox ef al., 2000) %
HH B AR R ERER E Y - A RE R E YRS (Futura and Sato, 1977) o FHEREZERE AR FH R B A TE
EWHLRTZ BB - (HE RN B2 RanE TS 13 2 \iEf#FEaERE - (HEHE I RHE H m s - 372
MORIE ST se FI AR D 28 FAISHET » A0P04k$%/EY7) (quaternary ammonium products, Quats) (Lowman and Parkhurst,
2014) ~ EfEEEIK (electrolyzed oxidizing water, EOW) (Bialka et al., 2004) ~ 5 45 (ozone, O;) (Whistler and Sheldon,
1989a, 1989b, 1989c; Rodriquez-Romo and Yousef, 2005; Demirel and Kirikei, 2009) ~ —4{L& (chlorine dioxide, ClO,)
(Patterson ef al., 1990) K Z54#REET- (silver nanoparticles, Ag-NPs) (Banach et al., 2016) Z£ - ZR[f » HIXFERISESR
HDHBHVSEA A IEE - I - Al e TERER RS HEE - FE MR BN R SIS E R AR
RO LA ST R LAY 2 SREORIG SN LS R A 2 B AUl E T2 -
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BEST I s 19% Kz 2,750 keal/kg » 5AER2HH 2 BIOK KB R ERIE & TR 70 B ARACHS - ARE R 112

HP SR 180 & - NG 15 & » &5 195 & - SHEEE R P EERF 78.7% - SHEN E SRR BRTERE

IR BEREERMNCIRZEEH 14 /N - FHULEREER > BN 16°C 2 25 E T - BRUERERM

Ry 10 K > RNEREFREC EES IR SFHFEMEAT » DEMREERE - SGRERET 5 BN HEREH -

SHHEIRIEE - M SRR TR A 10 SRR BT ERIE A E 2 AU HarEEE TR EN bEE R -

st

() B - RNETHEREM -

(i) FEE (formaldehyde) 4H : {{<#% Samberg and Meroz (1995) = J7/A#E(TIEHT - KIEEE O HEET - ISR
[ 24% Z ¥@ 5Pk (formalin) 5% Rk} - ST REOHEMERER - #5 3 EHFRABMRE 2 EEMNEREAE B
A TIEARS TR ANEL 5 Fr S (A RIESS - WRFEREE 25 78 - PR FHIFRE 2 30 436 -

(i) —% (L& (chlorine dioxide, C10,) 4 : {kIERG L HERIAE - K H S LEEEMBCE FRE 1,000 ppm 2%
Wiz MiRERE 2 250 ppm » FLUEE K ZE LS S L8RV (LR - K€% 3 — 5 microns » 75
BT LN B - RN E A E R ET S ERE > R R 30 S8 -

(iv) FEESRHAG (ozone gas) 4H © {{#5E Whistler and Sheldon. (1989a, b, ¢) Z J77A#EITEET » LU E R FHLasie miiE
SHBEBEANZ HERE R 95% DL E > LA ARSEAERS  DURES 8 5L~ JBES R 2.2% K 4.4% 2 5
ARMEANS S FETHERE - R R 30 738 -

(v) JHBE/KEZEN - DEHESEEFREEEETHEAR I EH R - HEREE W BRI BEEITA
43 300 psi - HEHPER S8 30 mL - DSR2 EURAEEG Ry B UTEEEY 12 FH - R AR 4 FH 0 SRt
5220 FH  WEEHAFLEC Ry 0.2 mm o BEERAUS Ry 1.5 — 38 pm - IEFEATR LSRG 6 PO #IEE 6 Phi# - M
5 20 735 0 HEARECE AT
1. 500 ppm 2 FEfi 5 (E/K (electrolyzed oxidizing water, EOW) * {XIERG L {E FHERHE - DARG R EBE /K 4= et

ERZ BRE(K  KHEAVNERE 2% » MR ANERE 500 ppm 275K -

2. 500 ppm 7 PU4K $%{E%) (quaternary ammonium compounds, Quats) : (<55 g i i AR B » DI & 22 &4k
TS HELE (didecyl dimethyl ammonium bromide) SR} [ A SRS Ky 50% » (R R AR BRI
500 ppm ZIEK °

3.20 ppm $REETOHFHER - B HEREHE - DI Z KR8k T (silver nanoparticles, Ag-NPs) JH 57 £
AR A SO E Fy 20,000 ppm - {(R{5E FHEREARRRE Kot fE 20 ppm 25K -

L. HIEE 5

() FERFEEERFE - RARHRE  BHEERZSESERER 2 x 2.5 om® BENER L > DURE AR WFH
FRAERRIR R - BB ZAREEEA 10 mL ZREK @ BB RS - WHETER 1 mL IR E K
9 mL #ETTHEE 10 (5 25 M2 EE EE% - B mL MRS EIREEE R 55 &AL (Plate count agar, DIFCO) J?
37°C IESE 48 + 2 /NS » SFEE R (FDA, 1992) -

(i) WHLHIE © EESHFREERS AR RS RORERE 73 A By 37.5°C K 88.5% - LA 7 - 14 K&
25 HEfTHREE » WHstiiEE - F&E ~ 7 > 14 & 25 B bR ER - WEEE 25 HEG G EER A S A1
BRI E 7 B ks 37.4°C K 91.5% > 27 — 28 HEFWRH AL > et RIF b FES > A DL B altE ST
SOMEER ~ IR AT

(i) WL IEE RS - DAREEE 7 RpIE 28 E o KWHEEE 28 KA R fEE Rieis » DL 3 mL $Hf&Hh
HUINE % » LA BioKit Tissue & Cell Genomic DNA KIT ( Bio-GT50 » FEEEA A MIRIR; - 278 ) i:77 DNA Hh
Hit% » AR ENR IR 251+ K AHELZ DNA #1735 S B H#$H & (Polymerase chain reaction, PCR) $#21F - 5
FHIEH A&7 E (Salmonella)(Fronczek et al., 2014) ~ KIGFEE (E. coli) (Wang et al., 1996) ~ /K& FELAE
(R. anatipestifer, RA) (Wei et al., 2013) ~ = O EEERE (S. aureus, SA) (McClure ef al., 2006) ~ §&/NK5E
(Goose parvovirus, GPV) ( 4 > 2001) ~ FEEETE (M. gallisepticum, MG) (Fraga et al., 2013) ~ X[ ZERILETE
(M. iowae, MI) (Boyle et al., 1995) ~ K ZEHEE (M. meleagridis, MM) (Boyle et al., 1995) ~ K5t 57 & 70 (M.
pachydermatis) (Buommino et al., 2016) ~ Z7EE ARE (P multocida) (Wei et al., 2013) F 8 (Streptomyces)
(Munteanu et al., 2014) » SERE GEREHN EL RS » K EEYIETIBREE AT IETERHE -

IV. Gt

A ET R e @ta et el - SBHIE 2 45511 H SAS 4t E4EE0EE (SAS, 2016) 7317 » DL—RE 4R MR
= (GLM procedure) #E{T ERMERYE T 7347 - A7 UFF & A TS 72 54% (Tukey’s honest significant difference) > th
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S AP (E R 2 = R

R

R IR B e B A R

R I3 B e T A B B | TS - SR CRADNEIAEAD ) - B 3 (i BRI 30 2> -
AL 250 ppm — (L4 30 SMEEPAEEIAL « DURIE 2.2% S5 S 30 S EAEEIAL - 4.4% S5 FHS 30 4y HRRHT
4~ LURE 500 ppm BAEEAILKAL 500 ppm PR EE (LA R 20 ppm ZoH S T4 20 S IR FIA1S 75
7 HERREEA EHE Rk 3.4410.65 ~0.58+0.37~1.73+0.07 ~ 1.16£0.59 ~ 1.54+0.71 ~ 1.13+£0.93 ~ 1.76
1+ 0.48 % 2.08 £ 0.53 log CFU/em® ; (£ HECERSRCE A H > S4055 71 99.86% ~ 98.06% ~ 99.48% ~ 98.76% ~
09.52% ~ 97.63% % 95.69% o &5 BT » TRCRLL 3 {5 PSR 30 D HIEEALY RURRE  HRBUFE L
— S5 30 ST EHEIEAR - LURTE 2.2% LS 30 S)HREERA - DL 4.4% FUE TS 30 ST EIEREAT - DUBRE 500
ppm B4 (LK BEBEAR B2 500 ppm UL $% LV S S 20 S GPEREAR » HLOTLL 3 (5 FREIEAE 30 43 Bl A
BEEFES 1 DL 20 ppm 2K S T RS SBAEEE 20 534 AR o BEbL 3 (5 R 30 4 B (p < 0.05)
(BT e S A 2 2R I - TR M A B MR B 9 )7 > Williams and Gordon
(1970) 76508 F (7 3 (5 ERSIMAE (0 7R () 1.2 mL A8 Ak 0.6 ¢ MBEEREST - HVE 11 47/A REBHL 565
mg IR ) » 45 5L T ALSE B R 99.8% WA » TERSIITE (AEI1 7725 53 BIRBI 1,696 & 2,872 mg FIE )
53 {5 AT AR B o fERLATHISE 7T > Braun er al. 2011) KBS H » K0Ty PR BB 2 D
S 1% i BLEUAT 120 535 - S EETTRD 2 — 4 log CFURDPIRE <15 — SG/LEMHH 5 Kim et al. (2016)
YA T » TEMRRIEIET » SEEERERE 20 - 40 K 80 ppm A9 (LSRR 30 535 - AL EAOPI SR
SR TR 40 80 ppm —ZS(LEMIMEME T + FTREER/D 45 G ATHBRE VR - Choi er al. (2015)
BULFE S0 R 200 ppm HIZ ARSI — S EUAROTOME » SEREH 2 1 M - SALH B P
B EGEROIL S R AT » R S 8 - DL T S LEATIRTE - BT B AR R A
F K AR T IR - EVUSSR (LB ARE (L KATISE 7 H > Keita ef al. (2016) LUSFE 1,500 ppm f9P0
(L) - BRIy S micron HE(TISEE 45 51 o TIME(EARIEE | log CFU LAY EIRL 5 LU 300 — 400
ppm ATERREALK » RIS 10 um HETISSEAERE 30 S04 » SHERMEII SRS - I > Figen
TR N T BTN AR » Hsu er al. (2003) $54F, » 1SRRI AR BT E » TR 1N
SR LB (R A S Hek QAR S - (SRR TH  SIEE 8 R AR D 8 (LR
Tl B  EEAE S T/ - DR - ST T R RS TR 1 A R BRIV B A T U S 4
BIRCR - TR T (T RRE (LK &R KT 72 ppm HVAERS » TR/ 3 — 4 log CFUML fy%
HPEFE - TESRME THIRFSE T > Feng ef al. (2000) 35t > SREET TT 503 16 FRANBE A AR IR S5 EUA SR U0
IR IE ] -
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" A-Control; B-3X Formaldehyde, 30 mins; C-250 ppm CIO,, 30 mins; D-2.2% O, gas, 30 mins; E-4.4% O, gas, 30 mins;
F-500 ppm EOW, 20 mins; G-500 ppm Quats, 20 mins; H-20 ppm Ag-Nps, 20 mins.

*¢ Means without the same superscripts are significantly different (P < 0.05).

& 1. AEDHERIE e OIS E BRI F R -

Fig. 1. Effects of different disinfection treatments on the number of microorganisms on the Brown Tsaiya ducks’ eggshell

surface.
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1. JiTEER s EERN LB ERET
Table 1. Statistics on the number of incubation eggs in each batch of trials
3X 500 ppm 2.2% 4.4% 500 ppm 500 ppm 20ppm
Batch Control Formaldehyde, Clo,, O, gas, 0, gas, Hi-ClO, Quats, Ag', Total
30 mins 30 mins 30 mins 30 mins 20 mins 20 mins 20 mins
Incubation number
1 218 214 213 212 216 1,073
2 351 345 224 227 232 1,379
3 307 317 215 214 211 1,264
4 209 209 208 205 210 1,041
5 201 202 201 202 202 1,008
6 226 226 218 221 223 1,114
Total 1,512 1,513 627 628 635 652 653 659 6,879

I AN SRR R L

%2 BAFEDHERIEHEER o - ERORINEEZ 2R ~ 25 — 28 Rk - AWER Rz
TEEWH LRI E AL « 42 0 — 25 R b5 - PIFE(EZ 250 ppm —E (L& 30 7y B (P < 0.05) -
HRELL 3 (5 HERIEZE 30 7884 ~ DURE 2.2% HESRHAE 30 sri#m Al ~ DL 4.4% BECRAE 30 rsEpa i ¢ ¥
HR&H ~ JRIE 500 ppm FEARE ALK EEH ~ 500 ppm VR #2 (LI BRAH K2 20 ppm ZOKSREET/ARIETS 20 77 #
HIZHE 4 RN E 2 R BURE M B S R W (B T e | 1 2 522 © Wistler and Sheldon (1989b) 1Y
wrgetat - REEABHVHER > BEAAE ARG RSN AR EEERE 2 MAEYEH - HBEREGE
FRIEREIE T » FEL_RALFOH S TEER LAY ZT1H  Patterson et al. (1990) F5HH - LURJE 40 ppm 2 —F(LE
AR HE - BB EREA IR > RS RERAEE 2R - SEEREERE 40 ppm AV F (b
SRR 5 oy o BOREANY 100 ppm B - BHLRANE TR - SSOEVITTEDT > ERE/KEEENIFE

TEELARATFE (Bailey ef al,, 1996; Fasenko ef al., 2009) - FAL&ERETT - $HEEENNE R HENE
FRllF {56 FH R B R BRIRE ] > A REAED M B3 B LS R S AR A AR, -

2. ARDHERIE R ORI EER b
Table 2. Effects of different disinfection methods on hatching of Brown Tsaiya ducks’ eggs

B8R
57

S|

Fertilization Discontinuation  Discontinuation Total eggs Fertilized eggs
during 0-25 days during 25-28 days  hatchability hatchability
%
Control 96 £ 2 g+2° 2247 68 %7 72%5
3X Formaldehyde, 30 mins 96 £2 9+2® 20%8 68t5 73+%5
250 ppm ClO,, 30 mins 9711 14+5° 1511 6716 6915
2.2% ozone gas, 30 mins 97%1 12+2° 15+3 6910 7211
4.4% ozone gas, 30 mins 97%1 g§+3® 13£5 7519 7719
500 ppm EOW, 20 mins 9511 7+1° 2816 6314 70%5
500 ppm Quats, 20 mins 9610 7+1° 23+5 6813 7413
20 ppm Ag-Nps, 20 mins 94+£2 612 25%1 6517 71£8

" Means in the same row without the same superscript differ (P < 0.05).

Means t SE.
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L. R[] ¥ e B S EE i L E G R 2 R TR 0 i

% 3 RAEDHEREEIE 7 KRFIEISIE 2 PCR 455 - BlEasE REUR » WL 7 K2 FILISIMAEIE/ Ve
FEWHE ~ RTEESE - KRR E R B RS e o SR 2 L 7 R E 3
246 [ > HhRHEHIRE 2 B IEER 87 #H » (5L 7 R &EH > 35.4% ; H ISR RIS PPN E & A 84
& (58 L 7 KPR &R 34.1% © BRI 7 RESIEF Ik 2 JHA > F 8 BHAMAZE R/PFIRETER > HX
53 i Ry R (14.6%) ~ &5 (BB PKE (9.8%) ~ K& T RARE (4.9%) K AGIRE (1.2%) - IR (REHER
M) BVEESREUN WL 7 Rz EISRE b 2 R R EE O B2 R DRI E (45%) ~ KB EREE (10%) ~ £
EEEIKE (10%) ~ SEKE (5%) KAIGIRE (5%) » o] B HIS & E EIRR T U AEVIINEIE BN - (8B RE
AR FERAEYERVRRE » DURE 2.2% & 4.4% HERRE 30 /78R - H A v A iHEUERRRL
B HRANRLFE{EZ 250 ppm —E(LE& 30 78R4 - REDHHFEIEEMHE 28 RepEISHE >~ PCR 45 5E401%
4 Fro o sUBaiAR 2 WEb 28 Kb &3t 237 (@ » HoprpEISAHIE D PIRE A 81 (- (5L 28 K- &#
7 34.2% 5 ANEHEIRE 2 FIEER 63 FH o (EIFL 28 K& 26.6% - Fnai A e I A - 5300 5
YOPIR R B AR 2R - HR IR B KGR (20.3%) ~ #EIH (7.6%) ~ &EOAEIKE (5.1%) KEE RIEH
(3.8%) © FHECAMELEE 7 RS IEIBIE T » KEGIREEURE 28 R IEISIE 2 i R A BB I BT - BUR
KIGREE NI CRIHZ AR LR ER K « Ihoh B TAEIRIELBIINA B 2 352 > HER R S0 L 2EAE
R A ER S A4S R o IS 7 RELEE 28 Ko (FIERE 2 EIE SR IERRIR BRI IR T 57 B
15 35.4% F%2 26.6% » FLATRE By WH LB AZ RV E ZR9E T © Jassim et al. (1996) 35 » M LEFE FAIRRIGIE T Al fE~Z
ZHERZFE > MEE - EHEEE - IMUEENIRIEIE CRE BIRIE R E S > F—ESEERrys
—E A BLAEHEAE T AL BRIV E A N Ak BERR DT AVER AR B IR R A IR R R %R 0 R
WRAR S SR T KR EEE I IRV - SR E M b R o b LU AVEE B > Su er al. (2011) Jf* 2007 4F 5
AZ 8 AT b IEHEE RIS EMN PP IR F R TRHE - SIHHEE Ry 40.1% (67/164) » §8ZE Ry 47.6% (40/84) >
ARWFREL Z AAEIAIEER  HHEMRE - SR 20 ppm Z $REE TS SRIR AR A IFE 28 K2 I RSAR ki H
WIRE - BURZHERIN I LR h B AR EIRE ST EEL - Farrokhi er al. (2017) & HVFIRE ~ &=
HIKE -~ FEEAASREETCESYIIIAZIER L > IELURRE 500 ~ 1,000 K 2,000 ppm SR EE T ASIE 7575
HEEEAETIERE - S55REUR 0 DURE 2,000 ppm AYE R R B A - HOAIERESE 0 KRR 7 K » dEE7
F54.75£0.13 5 0.93 £ 0.42 log CFU » IERERES 14 RILES 28 KRG HIEERRAICIEE » HRARER 1,000
ppm FIREHHAT » IR 7 14 F 28 K2 TSy il 3.65+0.42 ~ 1.95%0.67 % 0.99 +0.64 log CFU -

R

SERESIRIUR » NEDH TR B 2 R R ARG R T > B 3 (5 R 30 SR B AH SRR AE
HRELUFEZ ZE/LR 30 7 HEpEHH - DURKE 2.2% SRR 30 /r# B - DL 4.4% HEGRR 30 /r#rm i -
LURE 500 ppm EEf# 4 b/KERERAH K2 500 ppm VUARE#(EY1E RIS 20 Sy fEpa HaH - HEADL 3 (% ML 30 7y s
BAH 2 A 725+ DL 20 ppm ZORREE T A RIETS 20 SR HHAH 2 SSCRWED 3 1 FHEEIEZA 30 Sy S pn B AH Rz (P
<0.05) > By BE R RERELE L L EE - BN EDEEMRIEB S E IR F 530 ST EOR U A RS 2K
HEZBERSE - A EHEREEEEN L8 TTH - SHZ2FEER ~ 25 — 28 Rrfub® - AWERLREZ
FEEWH LRGBS - ZAMAE 0 — 25 R baE sy - DI b2 250 ppm S (B 30 7y Spa TR 2 o E R
HRAELL 3 (5 FESEZE 30 Sy ERal « DUBRE 2.2% K 4.4% HERAES 30 srsam i > S im B R JE g
— DR DI B E WL o (e 7 RePIEISHE 2R R A& SRR - DURE 2.2% K 4.4% BLERHES 30 77
R EA - HEMEMAEYISEHBEREER - HXAIELFELZ 250 ppm —E(LE 30 /A ¢ 240 - fEiE(E
28 RAfUEMSIE Z R as R - nlE8RLiaiet > BIRMEMNREREEREN RS > £ 5 BRI HEEW
BB AVRFEIRE S > AILL 20 ppm SREET/ARIET 20 77 # R FRAHE R (R 2 B84 -

AFERR TR R Z R G R [106 R} -2.5.1- & -L1Q2)) - sUBaIRDRSAGHH - BREERS - B -
FHEFRCHEIRSG KO RHE - FrItEsE -
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ZEXR

ARG © 2001 - KBV INEHE R ZERNZ 07 BEE R PURTE AT © BT RSB FE AT 5w 5L -
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Abstract

The aim of this experiment was to investigate the effects of different disinfection treatments on the effect of
microorganisms and hatchability of Brown Tsaiya ducks’ eggs. In the experiment, the breeding eggs were divided into 7
groups, which were treated with 3 times of formaldehyde fumigation for 30 mins, treated with 250 ppm atomized chlorine
dioxide for 30 mins, 2.2% and 4.4% ozone gas for 30 mins, spray with 500 ppm electrolytic oxidation water, 500 ppm
quaternary ammonium compound and 20 ppm nano-silver solution for 20 mins, respectively. The disinfection effect on
the number of microorganisms on the eggshell surface and hatching of the breeding eggs were determined. In addition, the
pathogens in dead embryos 7 and 28 days after incubation were identified. The results showed that different disinfection
methods could significantly reduce the number of the microorganisms on the eggshell surface. In terms of the effect on
hatching the breeding eggs, there were no significant differences in fertilization rate, the discontinuation rate of 25-28 days of
incubation, hatching rate of incubation eggs and fertilized eggs. However, the group treated with 250 ppm atomized chlorine
dioxide for 30 mins had the highest discontinuation rate at 25 days of incubation. The pathogen analysis of the dead embryo
at 7 days of incubation showed that the group treated with 2.2% and 4.4% ozone gas for 30 mins had significant effect on
reducing various microorganisms, followed by the group treated with atomized 250 ppm chlorine dioxide for 30 mins. The
results of the pathogen analysis of the dead embryo at 28 days of incubation showed that the environmental microorganisms

continued to grow during the incubation period.
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