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WE . AP EUENE IR A R RIS, 2 |
AREERZR B RE , 3 3k 1y FH A AR A %
(B Ry vk JOTE R A A A A v P A AR

7% HE A 41 2% (Metagenomics) X MY fif A= ¥ 3R 5%
SERA Y, B DR EY L A EE
VE—AEEMA, I FH 2K PR 4 2 1 SR W I R i A= 0 5
F ORI B0 MR 2 ] 1 56 R P R B R A 2 Y
SO T IR A W ME ARG SR IR X, T ELE AT L)
HET& 51 7K B AT A TR Wy Y 35 4% 4
A SFFERINRE , AP i R ST IE 138 Y
AR R R AR SR 7 i PR 4 2 1 S
A, BEE RS AR, TR mrE .
LA ST B AIR AR BRSO R 4 5, (2 BL A 21
0 e s TR AR TR I E R, Sk
W FE &z W T2l Psmdiss . A
Y4, NI . Tl Kb P24, Jf
WG 7T — &5 51 NE B R BER , Bl R
WFFER T AR A

AW TENHENE AL BT Y W A 2P BORE , X id
DA FE BT R RE R R W) E T s A B SR, IF 00l
WFFEHRX AR FE P & /R . NR . IE TR .
S TR, BRI, IR . Mk, ZERRFAHL
R Ry R RE 1, tF— 20 R AT B DR 4 0
M7, 30T T YIRS IR E S AR b R YT
AIZZ AR DL .

1 AR

1.1 FERSRE R 16S/18S B BT

ek BAE S A 28 L R 28 ek HE AR A R A 4 4 2%
FERL, SRAR A2 B0 LGB R0 SR A R0
ZHENEAL PR A, B 510 g, FRHUEIEHA
DNA, 58 F A TAY TR (R B A PR F
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AT 16S | 18S ZZ RN ANy B A M5 B v LB
br, R HITIE 16S W51 Hxt 450 341F:

5'-CCCTACACGACGCTCTTCCGATCTGCCTAC
GGGNGGCWGCAG-3'} 805R: 5-GACTGGAGT

TCCTTGGCACCCGAGAATTCCAGACTACHVGG
GTATCTAATCC-3M. T FHFd 1 18S ma= 4%t

J NS1: 5-CCTACACGACGCTCTTCCGATCTNGT
AGTCATATGCTTGTCTC-3'} Fung:5'-GACTGGA
GTTCCTTGGCACCCGAGAATTCCAATTCCCCG
TTACCCGTTG-3""1,
1.2 AU AR S 3% A

TR MURR S Y bR et e 2 o
B | mL SR o/ . IR, IE TR, 5T
iR\ IE IR SRS Tk, K E R E 25 mL,
REY, WEER 4.00% (VIV), WKIKFBEHRE N
2.00%. 0.40%. 0.20%. 0.04%, $&5]; WMk K 3%
BENBIMEFFRE 0.625 g, WHHT 50%ZEH,
JFER R 25 mL, G K 0.025 g/mL B4
FEh, R FE WS 0.01250, 0.00250 .
0.00125. 0.00025 g/mL; %1%t LA FAFRAERE S K
DA TR OB AR 38 0 A, FF e lbrEfh 4.

Bk 2E 2% WA 1 AT HERRFRER 1.0 g B fif 2
FE, W T 10 mL A FREK Y, ER4RY 2 min, WA
H pH 1, RGP T 14000 r/min 5.0 10 min,
WO E TR R T R RT3 53T o

R A% (HPLO) W ik S 8. 4r#rid
FERT B 3% HE 4 A minex HPX-87H #F, FEiR %
EH 65 °C, BN 0.005 mol/L 1) H,SO, I ,
TEIAH B Jy 0.8 mL/min, FEAEEK 20 uL; ¥
28 A B HEJN W] ) SPD-M20A UG, — 4% & 451
5 F1 RID-10A 7 6K 22K 210,
1.3 PR YRR BUR R BRI

A ZEHENE A AR PR B TR W R IR S g A
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B AR REE SR, AR FREL(100 mL, WIn)E
1.0%KHE . 1.0%EH1 . 2.0% 45 . 0.5%F 5 K 1.0%
20T pH L 6.0, 111 K B Y1537 3£(100 mL)
Rl 0.1 g HENERRER GFEM (S B RS A
¥, 30°C. 200 r/min FERKEFR 5-7 d, 4F 24 h BUkE
1Y%, 1000 t/min &5.0> 5 min, 35 TAEN ODgoos
DIAE BRER KRR 3G 520 55 IRV Y pH {E .
1.4 B—AGHRAE SR IILIES R EEFR

fi) FEAKE FEHRE(100 mL)H 43 A 100 uL 2
Mz, WIR. IETR. TR, EXR. 5IKRK.
k. FERE, SUTERFRIETIA RS A
BUAL 2% it il BUTR & BR P e 3G R 0, SRS & D
0.1 g St AR W4 2R 3R (5 H SR IRBE
fEEYD), 30 °C. 200 r/min FEAREE SR, 24 h BUFE 1
K, 1000 r/min Z5.0> 5 min, M ODggo; AR
L1 14000 r/min 50> 10 min, A5 b3 T &20K
FAETE T

FF A 0.1%M 5 A MR B 78 R fRf5 , B
1.0% (VIV) KBRS & 0.15%. 0.18% 5
0.2%M1Y & FH5 77 5L, 30 °C., 200 r/min £ IRE; 7
24 h BUEE 19K, A% 1.5 mL, 1000 r/min £5.0> 5 min,
WM ODgos HATEEALLL 14000 r/min £5.0> 10 min,
et 3 T e RO 3% 43 BT o

2 ERFAM

2.1 HEEAIER T

iR e A BER KRR SR I pH oy 8.25,
RBRIE, 2, Hoeh & KR R, 2
FHUAE] 0.1% (WIW). e 280 Ml Tl
FHETE T, S5 LA AR MEAL 25 i 4 ) Dk
6], ] B AR 2 R ) R N LR . TR
IETRR. TR, IERER. SRR, 51 R,

Rl HBFERITERSRIRE %, VIV)
Table 1. Concentration of main ingredients in fresh

cow dung (%, V/V)

Ingredient

Concentration (%, V/V)

Acetic acid 0.6900
Propionic acid 0.2500
Butyric acid 0.2200
Isobutyric acid 0.0480
Pentanoic acid 0.0012
Isovaleric acid 0.0360

, LIRS ERZ, Fik 0.69%, 1ERERK
/b, WIERAN 0.0012%, SHREKEIE
L S TEREEBAML, 25k 5 0.22% K

0.048%.
2.2 AT YIRS SR SO B — PR PR R A
AR ZEM pH R A, 76 B ARIRAS T AT
b PR S B T AR TR AR I AL Gy, TR HERE
AbER S IAS AREAR pH oK 6.34, H55@ME. N T HE
BRI & P RES AL B A MLRR A, )
BRI IR T 4/ . N . 1IE TR .
ST, ERER . RICRR . mbk . 2R FFAR
BLAy, HAANIER TR 0.1%, MIWE, EREN
0.01%, MK 1-A HH, BRXIAYIRY) ]
DAPD I R A K, (ERAE NS 2 K %
I T 34 B 43 7 A 0 A A T AR R e
fift, HA 98 2 R T B Rl 22 R A K3 d
DI, H kR, 48h NERIHAK,
2.3 THAEYIXINE AR IR S BRI PR T
5% % 5L U I R A B A I e g R
0.10%. 0.15%. 0.18%J 0.20% (M5|Wk, FERZE 5
FIEHE R 0.010%, 0.015%. 0.018%. 0.020%)K
UGN, AR AR A i I o B v T 3 o
FIEK, (HRBHEA R A SE g ARIL S
HOE R B AR, fEL Kk 2 2 H YIS

~

A

4 o &
B B F

http://journals.im.ac.cn/actamicrocn



Lichao Zhao et al. | Acta Microbiologica Sinica, 2018, 58(1)

(A) 28}
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Figure 1. Flora growth (A) and degradation of each component (B) when only a single sour odor component

(0.1%) was added to the culture medium.
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VAT 58 A LE WA

24 AL RBRYLEEHLFLEFHEY
Fie B HAR

T R A A RS Ak 3% A LR e fe B
FEH RS A S AL, FRATRE S AR Y
KRR S IET T S 41 DNA (425, S8 1% 16S
18S rDNA 733 [K 41 A4 e SR BN P 9 o3 #r , 3ieA
TRE A R AR W B RIS R A S A T A T
RS, 18] 3-A SAHERERUAE D) K 0.1% A3 HLIR 5
FYIREAE) 16S 1DNA a5 RO -, Xk
B, X 2 FhkEah, JEARZRAEY) T AR 2R
AL, B RAE 80%L b &R RA L
Y YIERE 35 5 HERE BT AU E D 22 1 T B R Y
FlE Ak, EERMAEFLFRAT I (Lactobacillus) L
FoE A A, Ul B AN IR N e vk B A LR 2R
Wi, 535h, FLRRAF B4 R EA L, ML=
PEAT B TR B W) 5 A 35 37 Oy 438 b =X S8 07 Uik A
M — SRR AN Z R R Y, A0 2R EF
(Paenibacillus) A=Wy .3 BTV, HENNX e e
Y5 IR FEMBUEY— RS S T AR R YW
WA, TR BRI figp 2 A1 T O DL T
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Figure 2. Analysis of degradation of supplemented sour odor components in the media (0.10%. 0.15%. 0.18%.

0.20%). In the figure, the solid symbol indicates concentration and the hollow symbol indicates ODgq.
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16S (A) and 18S rDNA (B) megagenomic analysis from composting and acid-fouling culture.
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SR 64.17%F1 33.46%, Jh FE AR I Gk,
FR7NIX 3 MR YA AT RE A FH Ik 22 oA S ik
FERe Lo ik o T A AL A, i 22 19 £
(Zygosaccharomyces rouxii)35 B . Jg /1>

3 3t

B e EE R N CR . NRR . IET
MR, TR, IERIR ., 5K, IXLE 5 R R
HERRNT R A FE R MR R R FEHEAN R, a4 Sy
AFR, A5 YRR, T HE 25 im0 A g
&L AW BT o ER AR AR 2R B R O
ARG H SRR ZE B 2R X 2 A R BT, URH L
A, WATREEX 2 M BT BCR IR AR, LT
S BT FH VB (1% SR A e AF o B2 AGI

Xof B — TR P P R A 1 A ) B A6 3
WL B TR, JLP AT AT 1 A B AT 647 o
B, LA B3 R AR A 56 4 i s ) I 1) 2 5
AR BesHh, RS A 2 rp g i e R 2 R K
AR, (ERHENE AR P AT BEAR DR B A A s
TR X A 5T . TR TR X TUAE ) 1 A A AT S o]
ROVE, HH R W A, B TR AT AL B
Wt el A A 22 S, i R oy oy BIER 23531
HNOTR , SIHZER R GEARRL) ., IETHR . 1EIL
M. IR . SR M TR . IRy 9k i
PR, RS AR R, A
TR, 25 U030 70 A R FH 8 22 S 1k D0 d 2%
FRR | WK ORI R, Z R M0 IE
TR, IR N, IR . 5 T R AE .

DNA 2R HBHRRI, AR (Bacillus) .
2K ZF 0 T T (Paenibacillus) . 41 Wi % (Monascus
fuliginosus) UK AR E& IR B2 £F (Pichia farinose) %51
AEPHEIENRIMCE . N, IETR. 5T,
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T4 3 L VS S N R i T S
HAEIEH 200, /R X LeRE Yl fE 2 R AL
YyRe A AR 2N RE R, 0 i 2 ATk
— 2 A AT R B KT 2 A T 2 75 B W R A AL
B OCEE, LR TS Y e SO A 0 R 5 A
0 SR Al

4 %

(1) B2 & RE O NIR IE TR |
STRR. EIRIR. FIREMEERTRR, Hri,
LIRS EIRZ, Fik 0.69%, 1R &b,
HA 0.0012%. X S HLER & A 428 & S 2
RZ—,

(2) HEFIPIRINCTR . WR. ETR. 57T
M. IR . SRR . WIS R RSN,

A FETE R AR A IS, O ) AR RS I s B9
WIS, AR RIEHIIES, A PG AR

fifp S S ol A ) A e R T AR GE R T s 22
AW AR 14 2 2 T R L RE s, AR SRR
P, BEMEEEEI N, BEASRIBERINUY O SR . sl
MRFIZER R (AR, IETRR., 1IEBR., NI .
SR . 5T R

(3) ML . WIR., IETMR., » TR, IEX
B2 SRR . IR AN B R S5 N ) K B R TR
R ZF AT R . 2E2F AT I . Z0 R EE RO R R
WS IU SRRl Al BEJE 2 5 F A MR R
WA ) T BT RE TR

Z % Mk
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Microbial removal of acidic components in cow manure
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* Shanghai Advanced Research Institute, Chinese Academy of Sciences, Shanghai 201210, China
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Abstract: [Objective] Composition and concentration of organic pollutants in cow dung were determined, which
were then supplemented in the media for growth and decomposing studies using microbial community in native
cow dung fermenting environment. [Methods] Fermentation optimization, strain acclimation, organic acid foulants
degradation and rDNA high-throughput sequencing technology were applied to analyze the microbial diversity and
relative biomass of beneficial microorganisms in samples and cultures. [Results] The odor in dairy waste was
mainly due to short-chain organic acids, and the microbe in cow dung fermenting environment could biodegrade
pollutants after experiencing an adaptive lagging phase. The microbial diversity of enrichment culture grown in
high concentration of organic acid foulants (W/V, 0.1% to 0.2%) was also investigated. Prokaryotic species
predominantly belong to Bacillus or Paenibacillus, and the preponderant fungi are Monascus fuliginosus and Pichia
farinose. [Conclusion] These isolated microorganisms can be further exploited for odors removing treatment in

cow breeding industry.

Keywords: manure treatment, microbial degradation, high-throughput sequencing, organic acid foulants,
domestication of strain
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