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Abstract

To develop an efficient, safe, and eco-friendly disinfection technique suitable for large-scale poultry
production and solve the industrial bottlenecks of poor applicability and unbalanced comprehensive
benefits associated with traditional disinfection strategies, the present study comparatively investi-
gated the sterilization efficacy, breeding adaptability, economic cost, and environmental performance
of two fumigation approaches (potassium permanganate-formaldehyde fumigation and Chinese
herbal medicine fumigation) in enclosed broiler houses. Using standardized enclosed broiler houses
as the experimental platform, a series of evaluation indices were determined, including total airborne
bacterial abundance, inactivation rate of predominant pathogenic bacteria, physiological and growth
parameters of broilers, comprehensive disinfection cost, environmental residue level, and equipment
loss, so as to quantitatively evaluate the practical advantages and limitations of the two fumigation
disinfection technologies. The results demonstrated that potassium permanganate-formaldehyde fu-
migation possessed superior bactericidal capacity, with the inactivation rates of common poultry path-
ogens such as Escherichia coli and Salmonella exceeding 90%. This technique is suitable for emergency
disinfection during disease outbreaks and thorough sanitization of empty poultry houses. However,
it presents prominent disadvantages, including severe corrosion to metal facilities, a high incidence
of stress responses in broilers, and secondary environmental pollution induced by residual formalde-
hyde. In contrast, Chinese herbal medicine fumigation achieves antibacterial effects through a multi-
target mechanism, and is characterized by stable disinfection performance, negligible irritation to
broilers, and zero chemical residues. This approach can effectively alleviate breeding stress and im-
prove the indoor microecological environment of poultry houses, with only a slight deficiency in rapid
bactericidal efficiency compared with potassium permanganate-formaldehyde fumigation. This study
clarifies the applicable scenarios of the two fumigation disinfection technologies. The findings can
provide a reliable theoretical basis and practical reference for the standardized selection of disinfec-
tion schemes and the establishment of green ecological breeding systems in large-scale commercial
broiler farms.
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YKL, BHWTEO AL Ik EE o, RS RBRPIE R R P b, SRS DL R R A 12 BL[11]

A B TTIESE, bl AL 8 i T 25 T 8 A i MR B A R PR 40%~60%, J 25 MEBE IR e XU T
B 359 LA b, A7 R4 IR S A T A, BRI ™ I 2 B R, 3R TR SR A U 5 7 i R
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R, RS L2 &RAR . AR BXMAESKI W, SN EEARR; K=, HE
TEZEBR SRR Z, T NAFEFREME . A FBOR P2 R IR R Ak RARYE . AWt 7t

PE ST
3. BB - FRERFRIESHIESZE
3.1 SRR - AREZRHSENIE

AR A S T em E AL ME TN LT T, MRS S RO G M AR S A, A AL B IR IR A A W g R g R
DiRe R A SBMEYI L, S diEgE 5] KN N, KE R AR ORI, ZabEYRE B
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AR R A A TS M AT pH (E1RTE, BRI RE AN R NIRRT SRR, e, 59mit R
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AR R AT AR AL SR IR - FIE R G EA T2, BAERBEM G M FRE S =, A
POPIRINE: © SN MIRERER. M. LA, WRTRE S A NTE R, EKPE
HARI T, WERANAERAREN T @ 0. FEmmRe: PR sl 1:25, KIES
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MERE 70%~90%; @ FEZEAEMV: SRR S ok ) 65 7% s A o e T [ 4k, 208 S e R RS VR R, TRS)
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SRR E FREAE .
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T R 3 v I P R TE R R, IR ZATNIR B HBEANEY ;s 70%~90%AH X L AT S T HE # U I B R S
PSR, MR R RIE KT R, SRR Y RS B R BRI, & A LTS e — T
AR AR RN AAIETE, 5 — R E TR iR, BT 2G500 1 A, PR AR AR AR ORI
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HH R 2 BRI R RBERIT 2 WREG M RARTE I O FIAE - DA it . AR, BRI S0 9%
DIIRER Y il AR T MR SO DU IR A N A, o R AR, ORI AR A 51k
WK IS SRR S ThEe R A, 0HE R R0, S A f R GeE T, B
WO EE PR RN B R AR, PRI BRI 0 A UK [14] [15]

LT AL S BT R — A AR ML, 2 AR 230 P R R, R AE IR, KAk
U, TEIEEIRREG RISV BT B A AR TS RN R e Ty, B A
A FUAGRME =AM, ORI 251k, oA I e, GRS & W B L[16]-[19].

4.2. ZaRHEERR. KRR BRE

SEE XS FRTEI AL R BEVEE RO AR, AR e AT s BE AR MCEE: R 30%.
- 40%. %M 15%. MIEAR 10%. T 5%. AR L AROIEER, #ERMESER, W ERKE
HMABURE, MRS NFRAA; E00, BREAREE mfH &SRR, SETHR SRR s e
BTSRRI SIAEE . ZGMEC T TTRIE =T B RO : BB m AR SR, RIS
R AT 25%, SRACHUREERRLGE: HFE @i SR A 3 G EH 2 80%, ARk .

ARG it AR 204 3 R T b4 2 B vp 2 B i, RIGZM N IE —Htik, SPRTEEE. Tl
W, JKOTIRIRFRIARR . 2 T R T A I SR e RO i R (HPLC) I 20 35 . 3%
SR, SMHAEEN(GC)E EARIE R &8, WIS 2B R & BT 6 b 2500 F & B 75
JREER, ANEREHIR A .

4.3. FENEREERRE

RIS T HER EA T E, G R S & &, AnECERERRN T © A HiAb .
B RAMRE. 5. EBRAE, RS, © T, FERenNEERSY), &EEXE R4
BRI, Y924 IR 60~80°C . MAXHILEE 70%~90%; @ fHiEHE#: 1 1.5kg/100 m? F &350 24
A, TEENAFREEE R 40 min, @ HEIEX: EREREZENESNEMERE 2 h, ERKIEMEY5 R
K, FEERIEX 30min GEREFHEN. Z LT EZEERE. TEfaZiln], NEmREEEE. L
BRI,
5. IRIEE I
5.1. RIEXFRE A

0 1 BRI ARA Y, TR RS 2 4 2 b 10 #5% 500 m2 AR vEAL ) P 2R R3S il ie i, &4y AN as ) @R,
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M. PRS2 WIS A AA BRIAXY, TIREE 15 Him?, Wi 12 PHNEE
RBERRER, M, Yok, HEEFREERES —, HRIREE T

10 & & BEHL NP AL, BR2 5 MREL B REA, LR AR 21T AT — 8. XTRAL(A 4): iR -
HRE AR IR L(B 4l): RTINS . WIS 60d, SRS IR E EE M EE R
i
5.2, BT RITH)

ARE AT R NEARER LS, FEEOEHREREE. R EEIER. SO A, RIS
Fro SIS AR TS T SRR B A IS TG 20~25°C . AHRHEE 60%~70%[H 1%, R, LR, dAnE,
WOKE BRFRHE ARG — s THERAUIR 7 dIR, 58 v R 2 S i BT T B s AEACRAR L FRARAT I S 5 A )
BHG—, HWRARNRES RS RGIRE.

5.3. WREFRSME S %

5.3.1. WEYRERESKRNSGZE

KEETE: RHLWUTERE AR WM. CHERFEE . R IR SRR I % . SRR
MONBEAR 500 m2 E &A1 E 5 KA AL B E AN T, S AMER. AR, FEEE
SRR GEMIREA . SRR PRI, B RFE il B TC B 3R 5 I8 AR, R #E I % 30 min;
PR TR AR FH C B AR 2 0%, G — P08 BBl 10 cm x 10 om X5k, AR A TS N TC T A 21 2R
AR RS .

KFERS R — N RHKIEEERT 2 hs JHEESERK 24 h J5, AT FEACRAE 5 57 RIS N 208 & 1H iR 85 97 (37°C .
24 h), RAPIREEIHEOEGH A B2, B R R R SR R S KR . WITIREE, &
THEUR R, T AR S B L BURTR R KA [\ R H 5O E B PCR e il & i B 2 5%
B, IR K.

5.3.2. BRNHRNELITHHIRE

SH GNP AR AE, ES ST R R, & HENRAGHORE, CRRE. i
2y B PPERCIRZAS DYIEAR, SIUH 2 25 70, 73 100 73, ARIER R BEEE S 90~100 73 N TN
B, 70~89 S NN, 50~69 23 EERIEL, 50 2y UL R ONE IR Siit AR RNEAE R
bt RIS S A AR RN SR OE R RO . K e U RREIR A AR, IR
JIIE ARG 2 G L. DR AL A, 1P B L X A R PR RE IR .

5.3.3. WEFFEHEBLITHIRE

RIGE LA G, SAEEFRREEER . WREE . R SEAT R R =5, 5 100
a5, IS RGN, WERERERE. SRANEG. WEIBITHRFEN N . 90~100 44
ToJEg ', 80~89 43 ARG th, 60~79 43 N FEfE i, 60 3 LR N ER FE I, it B Ak 0 EWR EE
THEE L2050 48 U 4 10 R s i

6. MIERS A
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60 d XTI G5 TS, WALE & ARSI R 1.

mE 1 a5, MMESE LZHEAMB/ERMLEE. SERH - PEEEAMEE SR EM, HEHS
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K YT TIRE 5 KR A A F) 92.36%. 93.12%. 91.85%, 54N H I NIeFrt B s Trh sz mE& T
20, AT R A N O B R, IS R R A S e AR T AR AL B T R R 24 B R S B R K
TERIL 92.17%, T EdmiRe - RS A T 2, I6UF 1 HYTE M T & S0 500 75 B 454 S e 4
.

Table 1. Comparison of disinfection effects of two fumigation methods

1 MMERGNHEBYRMEER

; MEAESOE  KHTEAR  BIREAR  GREHREREE o
WEHR o) o 206 o BRI
RS TR, A
o, 92.36 93.12 91.85 88.64 s st
iz iR, R
E % 81.58 82.79 80.36 92.17 b R AR

FEtE R, SRR - B AR A AR M 0, B PN T AN AR < IRIE B (R B B AR IX [R] B,
R T 10%-15%; TFEZGEZZENY . FEERE TR, %S0 F R op K
BRI, mrEgE A KA A, WG AL R AR RS T A
6.2. BAMBREETEREXTEL

BRI, PEOE AR AR MRS A R WK 2.

Table 2. Effects of two fumigation methods on health and growth performance of poultry: a comparative analysis

=2 MMERARNBLEREEKIEEEFMXTELR

BRPBRSL  FPRIERMAOAE

N %] N
HEHR (%) 73K (%) P HEMEQ AREAERE  SERIREENR
i e ) TR, B
o I T 2K 18.62 12.37 42.36 1.85:1 SR AT

PR 3.25 2.14 45.89 1.72:1 R AR,

R

M 2 A4S, ARER Y - W AR PG MR L IPIRGE JORE A 73 il 18.62%- 12.37%, W i
T2 AR 3.25%. 2.14%. FUHJR, EERERAR - FE M ARG B BRI A R R R R A
WUPIGE R, AR B TR iEahREs . FLHESERNHAT N, M AR, RASECFH
WE. TR R MR

v 2 AR S AR ORGSR E SIS PEIROE S WS IR . P 2GR s PE M LR R 58, A
SR B IRIPIIER s[RI AT A 5 A, TR A Y, R & AU, AR AK
FRMEFSE S IEAIIAET, e & SKBL T v (0 0 B 5 DR AR o AR AR I B ARG A PR RE L FRTEIAR
M2 A, TR B AN SRR IRTE . EEMESIALIAR SRR ORI S AL, HoARE
LA RAIE, 75 )5 80— P T SE .
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6.3. EFMASIFGEEREXEL
WIS A BB HREE RS FE AR S L 3.

Table 3. Comparison of cost and environmental performance between two fumigation methods
= 3. AMBEERAARA SRR LR

BUREEMRR  FHREREY

e A ) ATHRARE  RERME  FEERRR
NP BOEEAER R KWMEA . TR 1L
SR R 385 1280 e O ) S R ot
R 5 20 6, WERN. TR B . W ERRE

T RS HERC L N fift

60 d BRIG I, PARNE S T ZMFEM A R IsgE A . N AR IR REfR bl B R ik
3 PR . Gl AR, AR IR - R B AR B A AR M AN 38.5 Jo/m?, fIRTH ELZ 1 45.2 Ju/m?,
FAUCFENM A S LA S, HZGHIBCEE . 2Pt iR 2%, AN TEE MM, s Ve RIS v
JEIER . X, WU T HRACKIEIG N, LR IS Y A T o R 2 A IR R AR
e, EIRAERAER 2. NN, TR R sire, IR 456 2 5 2t A7 8]

TSR, WEAR G SRR BB PREAGERSIEIR. GMBGERIT B R, TH
AL, FRUEAEAE, e & RENMRE BRSO IR A R,

7. Wit 5N
7.1, REERTHLS

AR AP ARG TR PAT S RIS R B, WM EANE S L2NARS . EiiysERLE, ROER
KIRTHAERNLIE . SRR - FEKEE R A R N R AR R AR LM, AR R KO R R ER
B, AREHES SRR SR, EHTARNRSSSIREER SRR RN A E .. HIZERTT
KTCAEDERENE, B RARSE R RSP IE R, RN EME RIS, BESRRONE, E
HTH®EWEESHHEE.

HHEL R RFE 2 A 0 A E VYD R D RN, R R B RS, BLIRA T AR R T
T2, HRERIENRE. HEfRE . M A R . 60 d FRFEREIESS, 1% L 20 A 3 EE
EHERAE BRRGSFRENE . S A ERE, AT RRENH] & A R A AR, FRE FR AR AR

A YARIE A AT UE S B 2 B 2O P RS AE KRR . AR L i JE A R E A . AR
B AR KN HIVEIE SO T2 W SRR . RS SRR, HRXHNEIARE T AKX
RS 1, ToA RIS, AME R AR S R RAKYE , A1 5 28 T o I8 T e itk — D4R 5T
7.2, EFERREI

ARPCGRIS T TARHEAL P XS SR ST e, B IR 4518 - B 8 U™ 38 H T 3 P A RS 550,
AN EL A5 ShISHE T, BRSNS P I R 22 S AR AN R s R AR 1 R RS SR I v R <Ak
ENE + FEZER” MHEHEEER . SR E R T EREEEE R, SR SRR - HEE
ZAPOEE AR BN EY #G HEEFREE RN B, SRR EE, ML R R EIRG
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&, A REEMZR, — KA 60 d, RENMER Ty X 13, &N REEMREE KRB
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WER, FRIGREENE: TREKIR A, WS T2, AUES KR m, =I5z
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i FERIRA - TR A MOR R TR, XS H ILBOR B AR KA 90%, AT BRIEE BRI
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AT e, KNa R AR, AEM THSWIOHEE. B, hEAERREES. Tl
REILF, SUUBONEE KIS RCR I TG AR, XTSI Bl R 2 et m. AR ARRAEZ T
EXFARG BT E ARV, MRRERAMEDGE, TR RS, =, WM
F LB LA MR ERCEE, LREBNRR. BRRXMBATRERA “fLrN il +
AT Ha B, FORIE AR RE R SESNGE, ERAE IR R, RaEE
AT R
A B

AR T AT FH bR RS AR MRS [ A B & SR sh A B S, BT R CaE A
BRI SEIR SR 57 5 A R S 2 (IACUC) G B v 1, B B AT #1505 2026-XM012. 136 a] L fb 17 F% A
AU PRI NS PRSI 3 05, IF PR Sy sh W Ra RIA S, B IR e B4R AR AT v [
AW FTCARMZE R, P IR W, ARSI AR AN I 55 i 7
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