TR A SR IR Jan. 20, 2021, 48(1): 165-179
Microbiology China DOI: 10.13344/j.microbiol.china.200332

tongbao@im.ac.cn
http://journals.im.ac.cn/wswxtbcn

Lit 55k

MEMESRSERGEPIARENA

AWED EERY TELD EHORT

1 FEBABEMA T Jbat 100101

2 FEPBEBERY  Jbat 101408

3 HEEmNE A A RTHE AR B ZEAK5% 830000

W OE: Lk, MAEANMNELFTEENALEGTERG, 48 2 ARIEH s B R A
B S, AP RAMKLER L RAK, AEREZRA S, AAL R FTLEERDER Lk
FRELATHGHE, RAFRARG R ENE., KA T RAEAMK R G TEFNE, £ 2
NBRED LB RS E A b B, ARMAYMKEES L FEEEFHOHARTELAIK, £
ENBT £tk ALK AVBEREREDAN K ABREDREBEARAESZERA. &
WAL A G KA | ALY G RIFRIEGE T QARG L AR, R RAEMPL R G KT @R 8
ED e KA 2L R AN T RGREIIBEE T TN, MR RAMERLIRTH
BEE AN 09 0 IR TMAE Aozt B LW R KM R IEBTERS) /) SRR ikt ST A L 2R
B L7 0 B i A ) 3

KEEIR: WAL, BLFE, BREREK, HRAL, HRALE, FRKALHE

Microbial deodorization: mechanisms and application
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Abstract: In recent years, with the increasing attention to odor pollution, the research on the control of
malodorous gas has become a hot field. Compared with physical deodorization and chemical
deodorization, microbial deodorization has many advantages, such as low input cost, simple equipment
and less secondary pollution. Microbial deodorization has been widely in livestock farms, landfill, and
sewage-treatment plant. Four main microbial deodorization techniques, including biological washing,
biofiltration, biotrickling filtration and microbial agent addition, are currently used. However, each of
these techniques has its own advantages and disadvantages. The processes and mechanisms of microbial
deodorization have been intensively studied but the knowledge on them is still limited. Future research in
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microbial deodorization might focus on: 1) screening microorganisms with high-efficiency deodorizing
performance; 2) investigating the spatial and temporal dynamics of microbial community in the
deodorization process and the metabolism and degradation kinetics of odorous substances; 3) improving

techniques of microbial deodorization.

Keywords: microbial deodorization, odor pollution, deodorization technology, animal feeding industry,

refuse disposal, sewage treatment
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Figure 1 The mechanisms, technologies and application fields of microbial deodorization
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Figure 2 Microbial metabolic pathways of common sulfur-containing malodorous substances
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[ DX 2H BN £ A2 0 S s s b BT 7K b B
T HERC Y A, 25 R R AR JA: W) B g s RE A ARG
R A E N2, RER Bt Ak SUTE [ 5 DX o 48 A B
TRRER | (HE B VR X VA LR, T KAt (Y 2 <A
BRI R AL A A R ER AR IR AL, R D
14 24 T 7 [ DX B I I B Ak 27 vh AL B 31K
Frle,

IR, T KAEFR)HIBR R, I E ISR
Pk BB RSN A, F 2, WA
MHAE A RRTE K, B imKh SIS E TR
FBRIC R S T5 K A BB, DA i/ 3 B A4 1Y
HEC . I e 3 AT K Ab B A s AR W 2 M A e RS
BRI — ARG, Hor it is K A U i A R it
FEHEIZ G Zhang S MR
Yreb oy B A —Fh S IR AL - S SR T P B B
I# (Pseudomonas bauzanensis) DN13-1, £l &
DN13-1 HASRMIRARE ), MHEAEASE. S
R R SR 2 BRI 535 98.82% . 65.87% il
98.89%, Al TV KA B RO, p5 i A5
JI LRI 3K B (Paracoccus acridae) 2= 4 15 7K 1 4 &
(Total Nitrogen, TN)MZCR, 255K, 7£ 8 h
P, B LRI BR A V5 K TN Y% i B 100 mg/L
B2 20 mo/L LA, W m Ti5KH TN
LRV, BABIE RV, AR ERER TR
A EBREANRE ST, X2 A Sl A
BRI TN AR LT — MR & IR
15 KAk 2 T AR RN 2 R D[] A i 1 o ) AT B
(Ochrobactrum intermedium), i i %J 5 37 R 4E 1)
15 KA AE B 3 d, 5K i Ak 2A i A R R R
R EBRRS B R 66%7F1 84%7,
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A AR P S AL Ak BE 5 7K R AT DU Sk |
fifp LR LR TR A, 3 RE AR R M A 3RS o1 B
A B, (EtBB Bemi =, AR W (R ) Ak B
157K B 22 ST A S 61 790 Ut 2K K o % 75 e sk
EAROR, RTHE B 2R ACR . I, R
FH A3 i 12 5 LS 07 Ak PR AR AT 2 2 i 7K
Ak ) figp R SR e TR T BTk o SR G KAk
PR AS[R] 95 7K Ak BT 25 (T e 0 e 9 0 vk B
SBR T.Z. IRAA-GRA-I A LW B A Bk T 20 H)
AZIO T, WEI-AE MR B0 AB T 20%) . AT
TEKALBREATT (A Al . DCebih . Ao . 75
Te A HEA AR ) LKA [R5 KR IR (AN AE T {5 K | 37
FHT5K . T BRK S VR RE S E5 K AL B i R
FELA AN i EA AR S, XA X AR W ad g 2
SR T ZMPERER I T IR PR
3 HERRE

A SRG R — BRI 5 3t , FLAH UK
AR EIMURIN ZRE, BT SR
TRTIN 32 28 SRS ARS L AR IVRIRTE | AR i DR AN
AR IEIAIX 3 R ME Y OB R BOR BAR T IR
AR HDE R, (HARE T RAR A B, IF
B R B si/b RARIREL . EAh, X 3 A
WM SR H AR AU E LA R M B s A
AT T Al e 19 3 S S i B AT ey A o ik
B (HRXTE 2 ALY, BEAEARRIBE[E K
BT 1 R Qe HE IO 9 DAL B R g 14 2
IHPR G B, O RV RE Qe g o Iz I
SR AL R LB A AR ARSI
B M TG R e pia B iR I A
A 32 R BB D REE i AR W B S5 i 20
FeE /D, i HAE BRI A A PR | RCRAN
. MR us T,

Tl O Mt SR ey P Mt SR A 2 3 i S R
A JCA] LR A A2 At (H BB Bt 2k Wy
RUMPIEREBEZ AL, T8RRI, 55
19 e T i 2% R D HCAE LA JLJT I

(L) noRRF e 280 SR o A 0 1 R 4
L T TARMBA TG S L YT ke R A Wik
Wk, EUEE YR IEL AP R, P iR
BOREANZ O N R IE WA IR R BE T . HAT) iz
O T 4 i 2500 SR TR A W R 22 Sy Bk 2 U A W R
MALEMEYI(GR 2), Mk RURA RS 2
ABEFERI, AATRHE Bt R IR ) SR B E /Y
RGN ZE DA 512 R Rk, s
— AP A VI R BRI TERE , L 2 TR 12 40
-G 18 A0 PN B 22 BRI A A B R AR B
AN EL TR AR, ML | RS 4
AT 3 ik B AR 1 e A Ao iy T
TAERIT RS T S 2 RO B A AT REdE o

(2) TR (o A Wy A Bk B 2ok A T R A A 114
Fsf 25 0 A KL A A SR 0 S £ Qi e B e e ik 5
IS . AR R AR, R
2 16 3 22 Aol Rl A 0 P [ e sl A A A P 52
BUAY, TR0 PR DL A T 2o, B
T X SE T AE ) TR A B I 22 3878 L B HOX 3 R
Jot A A D R AN 50 2 A B 1 ke
AW OB AR B PERE , AT A B Ak L (AR
TERREAI A P R T AR

(3) s X =4 iy A W i SRR e T2k
HEANGTHT . ARG Bl A P R AR K 2 O U fi
A, b G RETIATBR , 5 PIAN S R A P i
REARBA ], sl AL ik i R AR 4
GIWNE G T IR T — B — A EE RS
I o 73— 7 i, BT R fl A W I SR B AL R
LRI TE BT BB BN SRR, QA 9 5 S
7 U E YRR A, B
REART LT T Ry, i Sdme ik |
SR | BT AR AR, I h DR
WSR3 BT, R DR PR A
SEPR NI AR B AR B E 2N R 74 e ST
I %A BT A — S B AR R AR . FLBR
R R PR DL A 0T B R RN A2 5 B

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



174

(DGR7/E Sk

Microbiol. China

*2 BEBRRIMHBEY

Table 2 Microorganisms with deodorization function

JI R R (DGRBS YETIEY) A SRt S = TN

Deodorant strains Microbial type Substrates Type of process References

Pseudomonas anguilliseptica, Eiil) fifb = YIRS [74]

Pseudomonas alcaligenes, Sphingobium Bacterium Hydrogen sulfide Bioscrubber

yanoikuyae, Enhydrobacter aerosaccus

Thiobacillus thiooxidans il b E YR ViR [64]
Bacterium Hydrogen sulfide Bioreactor

Comamonas sp., Diaphorobacter sp., 4 R WA ROIHEFHEREANY AP i [75]

Pseudomonas sp., Thiobacillus sp., Bacterium Ammonia, hydrogen sulfide, styrene and  Biofilter

Brevundimonas sp. other VOCs

Thiobacillus spp., Methylobacter spp. 4 & FH i e Y g AR [76]
Bacterium Methanethiol Biofilter

Brevibacillus borstelensis GIGANL 4l Bk ARG e [77]
Bacterium Thioanisole Biotrickling filter

Thiothrix spp., Acidithiobacillus il fifb = VTR [78]

thiooxidans, Acidithiobacillus Bacterium Hydrogen sulfide Biotrickling filter

ferrooxidans, Thiomonas intermedia

Bacillus cereus GIGAN2 i) L T R YIRS [79]
Bacterium Dimethyl disulfide Biotrickling filter

Aminobacter aminovorans Bl =Hl i YIRS [80]
Bacterium Trimethylamine Biotrickling filter

Bacillus amyloliquefaciens il AR Bk iy = 3Bl [81]
Bacterium Ammonia, hydrogen sulfide Feed additive

Enterococcus faecium SLB120 i) AR Al EEREE b SR [33]
Bacterium Ammonia, hydrogen sulfide, total Feed additive

mercaptans

Bacillus coagulance, Bacillus il AR iR, B Uil RN 1l [34]

lichenformis, Bacillus subtilis, Bacterium Ammonia, hydrogen sulfide, total Feed additive

Clostridium butyricum mercaptans

Sphingomonas sp., Serratia sp., Yl B "R A= [36]

Alcaligenes sp. Bacterium Ammonia Microbial preparation

Cryptococcus laurentii, Bacillus I . FLE AR HifeE. BELEEEYY AR 1) [82]

safensis, Bacillus subtilis, Lactobacillus Bacterium, Fungus

fermentum, Rhodopseudomonas
palustris, Mucor circinelloides

Pseudomonas fluorescens, Enterococcus 4H i

faecium, Bacillus subtilis, Bacillus
megaterium, Leuconostoc
mesenteroides, Lactobacillus plantarum
Pediococcus acidilactici, Bacillus
amyloliquefaciens, Cryptococcus
laurentii

Klebsiella sp., Bacillus velezensis,
Candida utilis, Lactobacillus casei
Streptomyces spp., Promicromonospora
spp., Paracoccus spp., Lysobacter spp.,
Sphingopyxis spp.

Aliibacillus thermotolerans BM62,
Bacillus cereus A531, Bacillus albus
C631

Bacterium

Y. EA
Bacterium, Fungus

G FLR
Bacterium, Fungus

il
Bacterium

EiiNe)
Bacterium

Ammonia, hydrogen sulfide, VOCs

2 BfE
Ammonia, hydrogen sulfide

1

Ammonia

LIPS

Indole

AR L. FRERS
Ammonia, hydrogen sulfide, dimethyl
sulfide, etc

2R

Ammonia

Microbial preparation

(DGR7LiHil

Microbial preparation

(DGRl

Microbial preparation

WA T
Microbial preparation
A= B R 57

Microbial preparation

(DGR7Lihil

Microbial preparation

(83]

[84]

[85]

[86]

[87]
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