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Research progress on aerobic composting for removing pathogens from livestock manure

LI Mingzhang', LI Yanming"?, WANG Jue', LI Guoxue', CHEN Qing', WANG Zhigang’, CHANG Ruixue"*

(1. College of Resources and Environment, China Agricultural University, Beijing 100193, China; 2. Organic Recycling Research Institute
(Suzhou) of China Agricultural University, Suzhou 215100, China; 3. Beijing Da Bei Nong Technology Group Co., Ltd., Beijing 102609,
China)

Abstract: In recent years, outbreaks, such as that of African swine fever, influenza A (HIN1), avian influenza, and COVID-19, have
occurred frequently. These epidemics, caused by the transmission of zoonotic pathogens such as HIN1 and avian influenza, have gradually
attracted the attention of experts in the field of solid waste treatment and utilization. If livestock or poultry manure cannot be reasonably
recycled, it may pose a threat to human health and ecological security because of the presence of large number of pathogens. High—
temperature aerobic composting is a method of treating solid waste, during which the thermophilic stage can effectively reduce the number
of pathogens. However, compost products with residual pathogens may pose safety risks after their application in soil. This review
summarizes the effect of the composting process on pathogens and their consequent impacts, and discusses the possible causes and risks of
residual pathogens in compost. Based on this, an optimization direction is proposed to improve the pathogen removal efficiency in
composting, which would minimize the safety risks and ensure the safe and efficient use of livestock and poultry manure composting
products.

Keywords: aerobic composting; livestock manure; pathogen; influencing factor; transmission risk

KERFEFEAE, FEREWAMNACTN SRR s, A A S AR S RN F L g i &
B R4 K& & 2805 A AR A38 Y MR ARSI A § 2 T E bR T
e, mERGPTABKZOME N TFAERE A B SRE A E R T B BRI

Wi A HA:2022-06-17 A H#:2022-09-05

EE R EWIRE(1999—) , 53, INARA LN W58 A2, WESE o) g WA 34 JE K A AR #E . E-mail : limingzhang2021@163.com
HBEMEE H S E-mail: changrx@cau.edu.cn

LW M55 A4 7 # SRR E AT E (39012004) 5 - = 1" I 5 50 & 1141 (2018 YFC1901002)

Project supported : Research on Cooperative Education Project of Production Science(39012004) ; National Key R & D Program of China(2018YFC1901002)

http://'www.aed.org.cn



SRR, SF U SO IE L PR A & SR I AR B st

202347 H

Uy S HE I AT A 2880 2% B A8 g ST (B 47 A7
TE A BB & PR 5 A e A i UK o P v 802 H
HIHEAL B AR (9 A J fa 5, Bl Ab Sl B A5 AHOC T F
A DA FRUEER  (H HENE G 75 )5S 25 PR 2S5 A A% I
AT A FE R ME o Ingram!*'Xe 38 & =/ [R]B HA T B2 19
105 3 HEAE 77 S B4 T 19 B AR A I, 6% B HENEAE b
o VP IR , A 13% WA i K W T 1 2 B LB
AL TCFE AR, VT TR TS e B Y & S B E
TG KRBT, RIBFFH 0157 HT &G th & S 3 A
SR EE R AET Y, PRI HE , X S HE AT it A 135 T g
231 U I T T B D BE ARG, JF 7 AR BOR B PR X
16.9-10]

PRI, A SCRGE B 45 T BAA W58 rh A S HE NS L
XoF 7 8 A vhig A R BRACR , I X b A TR
TP T HENE A AT RS e S e BRI 1 A
2 VAT R 3 U AR B DAL B T AR X )
AL, DU R AL HENE AR 3 T2 R B HE A ™
() A W 2 A AR T i S B

| BESEEPERREEFHERZEIRE

1.1 fRREF

B B A R A SRR S T2 O AN e T
Stk 7/ R L TR I R W NaN: NG 72 N iR RN
PR B TR A B TR BRI 2 AT R
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Bi(PCREEARFIEPFLE R H ARG R £ .
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P T B AT 3% SR M AR I AR A9 PR, K 240
ARG AR I E TR s R T AR, HE
JE Hp A B 2 A AR HE AN e 3 BT o [ PN AR NE
14 0 A 38 B DA R IR AE Ry O e SR AR ) = T
TAEDIPEA I 1T, 3R AR AE TR A AR TP
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Table 1 Common pathogens in animal manure and its harm to human

B T

F2 RGP ELIR

WREFE o KA i BE -5 I [R] . f&F Z:75 3Lk
ontent in pig manure/ . Gram staining
Pathogen o Death temperature and time Harm Reference
(CFU-g™") result
KIGH B 4.0x10°~5.8x10° 55°C.1 hNFET;60 C.15~20 min FET G &9 JETE Kt [14-15]
WK 1.0x10°>~5.0x10* 56 °C.1 hNFET=;60 °C.15~20 min SET- G %€ WM AE S R [14-15]
iR 1.0x10°~5.2x10° 55 CHF LAAE 3 B — AN B 20 1k il BE ok /> G [FEEN 7S [16]
THERTE 1.8X10%~1.7x10° WK T 45 ChTAE K Z 2 G G5 JEIR [14-15]
AR 5 55 °C.,30 min 8 60 °C,10 min 5L T XPSE RO AR [17]
Pl B RS B 60 °C.48 h i 6 PR LIS N [18]
AR 35 CLA_F i 36 hJET- 598 SRR VEI 98 [19]
http://www.aed.org.cn — 865 —
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Table 2 Analysis of detection method for common pathogens

eSSl oRlDR7S JEE =T = E =BT
Category  Detect method Principle Advantage and disadvantage Reference
RGN 248 R Ik KM VT e e = R =< LA« S8 B SR R L AAIG [20]
Jk A HEB 1 2 52 FA R 3R T4
TR T R I AR I KRS AN PR AR A R b, D SR PRI R B R AR [21]
SRIE KB IR RIS Y ARG FR 2 BHFITRE IR R B R I AR A K IR T R £,
PR AT BRI b A, AT AT B4 AN TR dh 1 5347
MPNAFAR AR DU AR R B A A5 S A R AR & L) [21]
T B A AR T 0 A B A RIS Bl M R T Ak T e S R S LT A,
I L TCUk 2 B A I (1 75 L
BIAEL  HHLPCR TEDNA REFFHOVEA N 2D Ree ey 0 s T DR A TR A, SRAEE o, A AP S [22-23)
Fik BRI fif B 5 R AR B
FEwPCR  FIHTOLES BB PCR ST AT JLa: w2 %, it B Ia) 4, AN B s e [22-23]
BT A AE SR B
£ PCR FE SN A4 Z R RIS 2R 51, MEss : RACE R GePE L B2 e 5 F [24]
P14 Z R DNA FBL R AT SN AA R 25 ) 7 A A S Sy, R S P
FERIS T EOR REFEE T R SRR, PR T 2R IR AR I O Bs e R [25-26]
SR T A A4S 5 XAl HEA T 40T AT A
IR e FHBUSTUA ISR AKBORSANM S o ARG B R P 5 T [20]
W R I ARBUA AR T AR B A A S B I B AR ELA R R R
AR A EOERE AT SRR S A A R R DA AR SN A S [27]
HAR FE RN S SRR — AR RN S B AR B AR S R , AN B[R] B i) 22 i J5 A
i DI I A sl M ENA R /LR
=3 BRIMERTENIRAE
Table 3 Domestic and foreign standards of harmlessness composting
FE 5 (X)) b FER IR HFEL I oAl E= BTN
Country(Region) Temperature Number of fecal coliform Salmonella Other Reference
i E =50 °C,10d;60 °C,5 d <100 4>+ g ENETiTE ) BB AE TR >95% [29]
EE| >65C,7d <1 000 MPN-g"! 25 g KRG AFEZFFFSEYAE [30]
@] >65C,54d <1 000 MPN-g"! 25 g KA AFEHNFMFSEYE 31
>60 C,7 d <1000 MPN-g" 25 g KA AFEZFFSEYE 31
>55°C,14d <1 000 MPN-g"! 25 g RAG T ANERZENFFSRYE 31
v >55%C,3d <1000 MPN-g" 25 g £kt [31]
i =55 °C, 14 d;265 C(H AR T 60 C),7d <1 000 MPN-g"' 25 g KK [32]
B T8 R AS PR T B S 0 2 HEIE . >55 °C,3 do & AZE.<1000 MPN-g™! <3 MPN-g" [33]
YR HENE . >55 °C, 14 d;>40 °C,5 d H>55°C,4h  B25:<2x10°MPN-g"
FHz 255 C,14d <100 CFU-g"! NG Lo [31]
1 : MPN 4 S Rl SR 5L, CFU 5 1AV B BLRLA

Note : MPN refers to the maximum probable number, and CFU refers to colony forming unit.

pH AR T 5 IF, Jo 58 N M TR ) e A o, o st A 22
JI A HE Aol A 0 1) 2 A P Bt . YIRS i I
THZE 50 CE, HEMPEA R RB B . i T A FBUAEY
A K AR il i BE AN ], SEEAS [F] B B o = S o )
A=) B S A RS [ A SRR PR R 1Y
o DA 2 A e DR o TR AR R, A e T L A
L2 B Il R T o T SR, 28 e 2 e B 4
TR SR R pH T 0 DA S L RE T o TE R IR K
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JE5 SRS AT B4 L B A ) (LR AR TR ) o5 32
AL, = 2RO W ) 4 R RO A B T M SR Y 2R
B, L 2R YT RE AR BURUE W) B S e I A
FeE RPN TS AR R A o R, HENE L 7
{18 KBRS 32 8 4% A IS FRT 3R FBA 5 TR 3R 52 ), A
[F i BE 52 e Dt (A i 1 TR ] 1 s

Wong £ M1 148 36 A0 K ARy B TR A5 S HE
AR P IR RO R AR, R B8 dJE Wk B R
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Figure 1 The main factors affecting the inactivation of pathogens at different composting stages
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