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Isolation and screening of deodorant bacterial strains from chicken manure and analysis of their deodorant
effects

LI Yue', LI Cheng—cheng’, LI Jing', ZHANG Xiao—yue', ZHANG Zi-wei', HUANG Yi-man’, LIU Hao*, LUO Hong', ZHANG Xiao—ping',
ZHAO Ke"

(1.College of Resources, Sichuan Agricultural University, Chengdu 611130, China; 2.College of Resource and Environment, China Agricul-
tural University, Beijing 100094, China; 3.Wangcang County Agricultural and Rural Bureau, Guangyuan 628200, China; 4. Modern Agricul-
tural Development Promotion Center, Luzhou City Agricultural and Rural Bureau, Luzhou 646000, China)

Abstract:In order to discover strains possessing deodorant effects, which can be used in the harmless treatment of chicken manure, deodor-
izing bacteria were isolated from chicken manure, and their complexes were constructed. Deodorizing bacteria were screened using several
methods : enrichment culture, a plate dilution method, gas production test, ammonia removal test, hydrogen sulfide removal test, and cellu-
lose degradation test. Isolates were then identified by 16S rRNA gene sequencing. Finally, the complex microbial systems were constructed,
based on the results of the antagonism effect among strains. Five strains possessing deodorizing functions were isolated; these were Bacillus
sp.(MS03), Bacillus velezensis (MS07), Brevibacterium frigoritolerans (MS11), Staphylococcus xylosus (MS42) and Corynebacterium varia-
bile (MS82). The results show that the deodorizing efficiencies of complexes C2(MS03+MS07) and C4(MS03+MS82) were higher than
60%, and significantly higher than that for any single bacteria, or for other complexes. Our results indicate that complexes C2 and C4 both
have great potential for the harmless treatment of chicken manure.

Keywords: chicken manure; deodorant microorganisms; isolation and screening; deodorizing effect; complex microbial system

Y fE BHA.2019-12-09 FF BH8.2020-01-19
EERT 2 H(1996—) , 2, Bepg s BH A A L0F5 A, FEMF R BEYIIGE . E-mail :1y18482109275@163.com
SAEIEE . ] E-mail: zhaoke82@126.com



1104

URIEIRCX ity F39655H

W e [ IR AR ) PR R, K 7 & R )
C 2 FER PTG Q I, & &R P A
R BRI SRR K, 28X JAT T H A A 2R
T e TSR] 2L o T R R A b PR
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Al PSR AR AS B T ok 4l IS0 = B T 4 CIKAR &
M.

1.1.2 B33

(e sl SRS BRI FREE NI, B
B 25 g, NH.NO; 2 g, KH.PO, 2 g, NaCl 2 g, FeS0, 0.1
g,CaCl, 0.5 g,ZnS0, 0.05 g, MgS0,+7H,0 0.5 g, £ /K
950 mL, K J5 X523 i 50 mL, pH 7.5~8.0.

() ElAb PP G AR . LB IR,

(3) iR Ik . KISRLLRE R I CMC-Na 2 g,
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Table 1 Deodorization result of strains
P PR K PR A Frf A
Number  Amount of NH; produced/mg-kg'  Amount of NH; removed/%  Amount of HsS produced/mg-kg”  Amount of H,S removed/%

CK 820.00+6.00 — 1.80+0.04 —

MS03 359.33+8.02%* 56.18+0.84 0.71+0.04%*%* 59.15+£2.43
MSO07 518.33+7.51%* 36.78+1.23 0.59+0.02%%* 68.59+1.06
MS11 292.67+12.01%* 64.31+£1.37 1.06+0.07%* 34.96+3.89
MS42 553.33+8.08%%* 32.51+1.48 0.85+0.01%* 47.78+0.35
MS51 574.00+£12.77%* 30.00+1.06 1.12+0.04%* 25.89+2.11
MS60 881.67+7.51 -7.53+1.46 1.2+0.02%* 19.68+1.27
MS61 735.33+8.74%* 10.32+1.71 1.27+0.06%* 14.04+0.63
MS82 623.33+9.45%%* 23.98+1.69 0.6+0.02%* 67.55+0.39
MS88 892.33+8.02 -8.82+0.84 1.91+0.04 -5.49+0.45
MS92 917.67+3.51 -11.91+0.39 1.35+0.05%* 7.34+1.34

714 666.67+8.02%* 18.70+0.81 1.26+0.03%* 14.54+2.58
724 761.00+6.24%* 7.19+1.13 1.86+0.05 -2.59+2.21

726 653.67+8.50%* 20.28+1.60 1.12+0.04%* 25.96+2.38
735 958.67+6.51 -16.92+1.65 0.85+0.02%%* 47.34+1.03
738 609.67+8.50%* 25.65+1.09 0.79+0.01%*%* 52.38+0.69

TE R PR T IE AR MEDE (n=3) , [7]—F b FRH 15 %0 BREEAH 1L, 3R 22 7 .2 (P<0.01)

Note: The results in the table are mean +standard deviation (n=3) , compared with the control group in the same column, ** indicates significant

difference(P<0.01).

HEAIIE . 25 R, & bR 2 i Ak E R 24
BAKTF CKo A IX 5 MR R 57 A d- 41 ) X9 2 7E % 1
1L R RO BRI BE T (HAS BTS2 K It
A A SR E P AR (B D). W
R MS03 F P Pk MSO7 X 22 Fi1 it A & 0 417 ol £ 58 20 i
S0 0 A5 R — B 45 SR, 1 PR T R AR SR
il Y, I BLAEHERIES 6 d Ja 2 BTk & B
P I T R TR RS AR MST
MS42 F1 MS82 F SR XoF 24 Fl i Ak &0 7 A A B S 100 161
VEFERUCR AR E , 40 B R MS42 Fl MS82 76 39 358 &
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Figure 1 Deodorization effect
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Table 2 Antagonistic experiment of strains

#A*5 Number MS82 MS42 MS03 MS07
MS42 +
MS03 - -
MS07 ++ - -
MS11 - + - +

T+ A+ AU AR 5 - O L.

Note: +:antagonistic ; ++: high degree of antagonism ; —:no antagonist.

25 EARRAMERBREE AR
PA] 4y AN [m] B A X6 79 o 0 B SR AN [R] A B3 R 3%
F R IO AH BTSSR AR & f el S
ETEE R C1(MS03+MS42) .C2(MS03+MS07) .
C3 (MS03 + MS11) , C4 (MSO03 + MS82) . C5 (MSI11 +
MS82), HEI2FTLUEH S M EAWARBERNH —&
PR B AE T HANFALG 2Z 0], BR R R ) AE7E R R 22
S, Horp C2 F C4 21 BRI RPE R AUAR R RE ) B =
FHABAL, ERRFIE T 60% , 455 5 RO B2 5
FHAMAA (P<0.01) . HEMRTERNRE, ZEEGHE R
C1F1C3 2 ARt R —E I BR R BE T, (HER R %
E AR N HA A MR AR LI TC R 25 5, BR RS I ICH
A, L2 C3 AR AR BT H R — TR bR
2.6 FHEMRMBER

ISR 1Al i e 45 SR 2 B, BR DA bk M42 &b, ok
4 BR TR P REAE W AR L1195 5L T8 oK f bl (] B o L
7 AR W LT Y W RE T, 1K el R /N5 LR
77 HE Y CM Case 1 7 22 0] 3 TG B B A AH DG (52 3) o
27 BREREAKREEZESH

XoF R SRR 1 5 MR TR 2EA T 16S tRNA I )7 .

R3 AHEZBEHRER
Table 3 The result of cellulose degradation

e A Sk P ELAR CMC H i
%' I N
Hydrolysis circle CMC maximum enzyme
Number . .. 4
diameter/mm activity/pmol * mL
MS03 6.5+0.6¢ 67.89+0.19b
MS07 6.2+1.0d 59.12+0.25¢
MS11 18.1+0.5a 36.85+0.11d
MS42 — —
MS82 17.1£0.2b 70.21+0.34a

1 RPN I bR ME2E (n=3) , AR AN R 15 R
M 22 7L (P<0.01),

Note: The results in the table are mean+standard deviation (n=3) , the
different letters in a column indicate significant differences among
treatments at P<0.01.

R e 235 R 8 3 Blast B4F 5 Genbank Bdla 13 BEAT L
XF, L4 Blast B RO 45 2R, T MEGAG6.0 i 1o 4R
B PR AR R B (K 3) . SESsR
T : MSO03 g ZF FLFT R (Bacillus sp.) , MS07 2y DS
ZE 0 FT 1 (Bacillus velezensis) , MS11 Ay it 2% 45 #1 14
(Brevibacterium frigoritolerans ) , MS42 AN AR
(Staphylococcus xylosus) , MS82 Jy 78 S He ¥ 18 ( Coryne-

bacterium variabile) .
3 iTig

= S HRI Y A HE IR B IR E HARTE R I
=, BRI o e W A T A R SR BE
71 A B A n] RE 4 T DABR 25 R SRR
A= 9 , DRI AT LK B2t 2 4 43 8 DR AR Ry i e B
R METER R . A 78 S 5] Ak FI A 1 174 %05 3%
JE H A3 B R AR 200 BE B, 3 SR AR A 15 MR

S0r a O fifb % HaS O % UNH;

% 80 a b d b c
E 701 -} -:[_ b f -I— <

R h r ¢

E e g 1

2501 ) f h

S g

3 0t . .
a j
w301
M-
gﬁ 201

= 1o

0 Cl1 C2 C3 C4 C5 MS03 MS07 MS11 MS42  MS82
Kb P Treatments

PRGN AR ERE (n=3) , [6]— BUOAE T AR A A 6 PR R 2 0] 22 54 2.3 (P<0.01)

The results in the table are mean#standard deviation(n=3) , the different letters on the same color pillars indicate significant differences

among treatments at P<0.01

B2 BEEEARRAKRER

Figure 2 Deodorization rate of single bacteria and complex microbial system
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Bacillus sp.(LR735461)
100 | Brevibacterium frigoritolerans ATCC 25097'(AM747813)
MS03(MN685284)
51 MS11(MN685285)

MS07(MN685286)
99 L Bacillus velezensis CCUG 50740"(AY603658)

MS42(MN685282)
99 L Staphylococcus xylosus ATCC 29971"(STA16SRR22)

| MS82(MN685283)

100! Corynebacterium variabile ATCC 15753"(AJ222815)

0.10

B3 BRRE 16S RNAFIIRGLER
Figure 3 Phylogenetic tree of 16S rRNA of deodorizing strains

R R T B TR R, 1E— A I T B TR R Y B 2 R R B
WAL SR KA 14 A BR RECR , bR R #3114
N TP AHBET I SCIR o] PRAL AR g A A5 20
B2 SR T ) 0 2 2 A 25 AR A i 4 S L 68 7 R R
BT, AR PR i 2168 A S8l 4RRN s AR A i 4t
VE RS RIS 77 SARI0H , Jrvk f o fEEE , BEC R D
T I AE e AR TRDFDRG 7, S 17 S A I SR AH R
R . S8, T RAR A R e AR K ad fE v
B 2 W oAy — R A B A A A AT
SR T A 1R 4800 05 7 VR A i e 4 e rp 2 Y R — 28
A BRI RE ST BIAEY) , 5 B0 8 I 2R A5 A4 Bk 2 4K
AP I T ARAS 5 bR AR B B REACR B
B, X TE K 16S rRNA FP 91 3 H7 , 1 1 X 5 BRER B 18 70
J& F 2EAUFF R 8 (Bacillus sp.) V1S5 2 0 FF 4 (Ba-
cillus velezensis) | i 3 % AT 1 ( Brevibacterium frigoritol-
erans) AWM BRI (Staphylococcus xylosus) 85
FFE ( Corynebacterium variabile) . T A WE5T 0 24
PR 8 R A PR EAT A, A0 2R A A A
JFR B B 2 AT B AR R Y A W R AR VR L BB A %
RS 7™ A B9 28 5| S5 AT T UM IR, DB 2
FLURPT A M AER ARG FEHENE LA S 4338 vh 73 s AR A
T 5SERSYIE T 2R AR I JE AN K AT 14 & (Brevibacterium
sp.) YRR BR R PR . IEAh , ASIF ST 45 R B BR T
MS42 Fb, HiA 4wk T 3 A5 AR 95 1Y 21 4 2% 19 A g

W 1 S ARG ZE A v i e 3 B AT 27 4k 3R O3 i e

B 25 AT B , ] AR Sl W AR 25 S ) F B R
TR o R PN v R T A 2% 0 it A T A R A 2
HOMERE K 1% , SRS o AR 4E M LSR5 AT T 3
I3 SR FIRE AR , T 1 2608 rh A s AR AL 2 ARG
B TRANGEPIN LM FEAT A 2SR RE T o) B 1S

JIELBReE TP A KA R T T, 2 s 1R 2 AT TR
J& o FILTT UL, ZEFRAT R AN AT B AN (AT LA A
A= IR A S50 S A A [ Bsf 38 T LAl 2o %
A FE P LT 2L R G AR, B = 2 R B SR 9 1 C/N
TV 2 R, 78 78 8 S bR )y T LA R 14
FHRI

W58 R BRSO Z M A YL RIE s R 2
B R MBR RBCR BT — bk, R
FERW L EMF B R R, 2 A W R BRSO
0T BRLAR A AR B i e S 0 i B o i 2T 24
FHBR ARG R IR 5 B R AR Ttk . R
P S5 20, [ A 2 7 3 ) ) B Bk B BT R A IR A S
F¢ SR 5 O T XS 2 e WAL P BRSO B NS 2 G
FALALFR R AR . AT BCE AN FE P B S A
PRI I S AR & A TRR RAG TN, C2 7
C4 21 5% P RO BRI K bR 38 = F 60% , Ho it
WAL A ER RIS T 710%, GEBRAESCE R ES T
HoA 2 A, th 5 35 v TR AR B IR 2 1 A A 288
R BRSBTS IR R 2y, HA Bt
BVFZHEY) B E YR e R B A, A —
T A 0 (R B 8 T R L fole A P B T A A | Tl
B 5L B AL NI ARG 28 ] 8 T 5 38 2 ep (B 4
TRt ) R ), A ) B S A P A B T
FERAR DIRE , WA B THBR S H . [RlR, 392%
HE R SRR F 2R RNIRESY, e R
MERG R TR . L, B A BR AR AL R
PRA AR A5 T ZR AL FERG 2 | Xof ok LA A A HE B, Uk
AREBIG T HEE G S ELA ) A R R
{EEAFE R A H NS I 2 4 8 R bR AR
TR AR, INALE C1L AT C3 BARFIH —E BBk R AE
7 AEBR B S AR P B AR OO E I B 25 5 B & C3
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LR BR S A I T A — R bR, BRI
B AR IS RARILER RACRIFA 22, Mt Az Bl
B RBR RGBT H— BRI BL G e ST
IRA AT RESE A BIAR Z (B AFAE A A7 25 ) 5 FR ) o 46
PIER A58 4, B0 BRI AN BEIA B AR HROIRAS , A
111 G 18 AR AF B PR RTOCR 52 m 1 45 TR B B SR fE
J1o It MR G R R R I R BATA
FIER MR RAE ST, b 2E EH IR G R A Wbk
IR T BAT ST I NE AT REAAE A HAD T N 3R

4 £

(1) N LAREZE D T O HERE 23 B 1 5 PREA BR
RINRERY AR , X HdEA 770 7% 0E , ik MS03 Jy 2548
FF 1A J& (Bacillus sp.) , Tk MSO7 2y DL€ 07 28 AT 14
(Bacillus velezensis) , 7a Bk MS11 A Tiit € %5 ¥+ i ( Brevi-
bacterium frigoritolerans) , 7 Kk MS42 A A 7] % BK
(Staphylococcus xylosus) , T Rk MS82 b AR S M AT
(Corynebacterium variabile) .

(2)5 Bk HAT B B D RE A9 T8 A8 R 1) I o3
AL S AR A — E 1 £ BREE T, BBk MS03 Al
MS07 X 24 A Ak 2 R LA 225 O CR

(3) L FEHUS I, MR 5 B R IR
Hh—E RBR R AE T, C24H-& F C4 4 & LR AL
AR RE ) = T HABZE G 7ETC A AL BRG]
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