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B R ZEFAT B ( Bacillus megaterium ) . W& B2 FLFT 1 ( Lactobacillus acidophilus) . FE 7= 9T 18 (Alcaligenes faecalis). Tk CCT .
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Screening, Combination of Microbial Deodorizer and the Optimization of Its

Deodorizing Conditions
ZENG Su', LI Nan-hua’, SHENG Hong-chan’, HE Kun®, HU Zi-quan®"

(1. School of Energy and Environment, Southeast University, Nanjing 211189, China; 2. Jiangsu Bicheng Environmental Engineering
Co. , Ltd., Yixing 214214, China; 3. Zhejiang Fuchunjiang Environmental Thermoelectric Co. ,Ltd. , Fuyang 311400, China)

Abstract: In order to obtain the candidate strains of deodorizing microorganism, three optimization strains with relatively higher
deodorizing capacity were isolated from landfill leachate, which were given the labels of CC3, CC7, CC13 and CC16. According to the
results of morphological observation, physiological and biochemical tests, 16S rDNA sequence homology analysis, the strains CC3,
CC7, CC13 and CC16 were identified as Pediococcus acidilactici, Bacillus megaterium, Lactobacillus acidophilus and Alcaligenes
Jaecalis respectively. When the strains CC7, CC13 and CC16 were mixed with the inoculation rate was 1:1.5:0. 5, the removal rates
of ammonia and hydrogen sulfide were 83.56% and 70.25% . The optimal conditions of deodorizing by single factor test were
deodorization time of 60 hours, sausage of 5% , temperature of 30°C , initial pH of 6. 5.

Key words : microbial deodorizer; screening; identification; combination; optimization of deodorizing conditions
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Table 1  Quality characteristics of Jiaojiang leachate water

5 COD BOD; NH, -N S0%- L
me /mg-L~" /mg-L~! /mg-1~! /mg-L~! R pH
Y/ 32212 10325 1125 2417 2312 6.2
1.1.2 Hi5Rt B 10 mL BRI 2 mL B3B8 1B A E K

MR R — SRR KNO, 1 g, NaCl 0.5
g,K,HPO, 0.5 ¢,KH,PO, 0.5 g,MgSO,-7H,00.5 ¢,
(NH,),S0, 0.5 g, L-E 22 100 mg, FEH 10 g, 7K
1000 mL,pH 7.0 ~7.2.

NH, dEEEPERTFREE . THEHE 50 ¢, 2K 10 mL,
KH,PO, 2 g, MgSO, - 7H,0 0.5 g, FeSO, -7H,0 0. 1
2,1%7ZnS0, 5 mL,NaCl 2 g, 7K1 000 mL, 4% pH.

Fi TR & R BRIk . SRR A G R L.
1.2 SRk
1.2.1 (i RBR SRR S B

BT B B IE TR 10 mL A A 100 mL
Y BT P 1% 3R 289 250 mL 9 =, 32°C ,120
remin " JH:9872 h J5 B 10 mL #5458 100 mL 5
(IR R R R I h IR SRR 95 72 b ), T
ek, WIS B IR & B 5 mL, FITC AR TC
AR A 107, 10 "1 10 ™7 AT IR, R - B A
Pk FIRIE IR AR AD T ok B s [R— S g A
NH, SRR B8 F 32°C I E R 7248 P 1
77 48 h BKARTG I RV — 0o B Al B RS Al
BR 3% AR A R R RS SR SRR B 5% IR AT
#H.

1.2.2 Rk SRR I e

(D) RIS K53 B ARAT TR 43 3 3
TR FE ,32°C,120 romin ™', 1557 24 h.

(2)BREHPRAIRITE 7R KL 100 mL
() R TR SR = MR rh BN S mL A RI3RB IR IR
FHEER 5% Wl A8 LF RT3, 2 TC R A5 P 1345
J5 E L ICFE  AERE SR 3 d e, SRR I e H A% A TR
(R AR R (. A0) 5 R P O ) (1 2000 o 45 TR AR o AL i
RIFH G R K KA, 28 I 5K mT 1) S A v
JE (MR ) RS S B BR , KR e 21 )
B P i SRR AR B BSOS A MR (A, DA B R (94
Skt B ML) (/N S A SR A, S =z b
W A ARAC mL) — TEHRAKFEARF (mL)

MEAFEAARF (mL)

(3)BRRBMRME T gt vl i A BR R 6

BOmR LA R AW, sk B (). —d

& 100 mL & B85535 TR AT, 2 A 1000
mL AR, BRI AT 20 mL 1% B R 19 250
mL /NEEAR, KoBef b 3 SRR I 55, 5 LR
FH e s % 8 5 —41H 10 mL FE R A1 2 mL
BB UERIMAC KR &4 100 mL & BERE R 5
W IRAT, 25 AT 000 mL B RBER R, PSSR 20
mL 0. 2% R PEEF R 45 4L Zn (NH,), - (OH), AY 250
mL /NGERR, KBER b 3 )2 (R e IR 55, O L
FHFE A % . A2 LS5 i o KA &S O R
AR 3 K, BT 30C IR IR TP R R, B
7272 h 5, RGN -7K 4 R 53 66 BE v ANl
L 1 A 6 BE VR A SIS NH, A1 HLS (RSl i,
IR ARG T B B R R ARR XS NH AT HL, S 25
Ig/%%ifi]‘
e STIRARERCE - U AR

LA = X HRATRE ML
1.2.3 RS E L

PEARAT Y 25 TR AR P T 5 0 5% 7 2k, 30°C 1 ¢
24 h J5 I IE SR R A KR AR TR A,k
WU R AR ERT Y (0, W fOBE N WS I 0 SR IR
A, IS B AR AT A B AR AR

PP 2 PP AE LB AR 85 35 5L, 30°C | 180
remin 'FER ;IR 24 h, 12000r-min "' B.O U
A&, FITEE QIAGEN /2 R 40 R JE K 41 DNA $2HGA
F BRI AR 9 5 DNA. SR )5 I LLR 519 % 58 Bk
DNA # 17 PCR ¥ 3§ 52 %, 1E m 51 #). 5'-
AGAGTTTGATCCTGGTCAGAACGAACGCT- 3", JZ i)
F1¥1. 5'-ACGGCTACCT TGT TACGA CTTCACCCC-
3'. PCR ¥ 40t &0 50 wL, Hrr 10 x buffer
5 wl; ANTP 4 pL; Mg’ 3 pL; 51914 1 wL; Taq B
0.4 puL; fifg 2 pl; ZJ5 HXGEEKENE 2 50 pl.
PCR ¥ 38 (1) 52 ¥ 268 9 95°C FiZEYE 5 min, 94°C 4%
£ 1 min,58°CiE /k 30 s,72°C Ef# 90 s, #4735
PEER, e J5 72°C %38 10 min. K5 B 36 45 2 (K
16S tDNA= Y38 i) 1% Byt g WEEE e v Dk A I i, 2%
fE WA T A A B J AT I . A5
16S rDNAJFITE NCBI H1iE47 BIAST X434, 3

x 100%
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1.2.4 GUEWBRRFNE R

(D) FEPLSER PO IR R 258 Sk, %
S ARAS AR AE AR R ARG R 2 Bz [l ik A7
AN B AE XA R AE K AE DL, I g
AR AARFEGL , — PR BRI AS e 2B R O Hs L.

(2)BRRFEMRA S S5 B 4 Atk
AT G, = =46, &fA s, ddd T 1 4
AP SR 54 B 10 A9 o TR & A 2
TA 2 mL BB IR 100 mL IRAH IR K
TR 30°C,120 remin "'} 32 72 h, BN HAE 3 KE
5, 5E NH, FlH,S R

(3) LA TMRIERD LL B S B2 g SRR R4
A3 TR RR R, T 3% Ml FR IR LRk
14 3 BRI AR IR TR BE: 1:1:1, 0.5: 1.5: 1,
0.5:1:1.5, 1.5:0.5:1, 1:0.5: 1.5, 1.5:1: 0.5, 1:
1.5:0.5,0.5:0.5:2, 0.5:2:0.5, 2:0.5:0.5, & f
HEHR10 A, MARNEA 2 mL BB IEWR Y 100
mL @%i%%%%,i%?%ﬂfﬁ 30°C,100 remin 555 72
h, BA4E 3 RESR, WE NH, il H,S B, i
E AR A
1.2.5 GUEYIBR R EdE bR R AL

1200

B HE R CC7. CCI3, CC16 HIFP T W4 I8 1:
1.5:0. 5 ML #E T 250 IR A&, & 2 A B
B & A 2 mL 0B UMY 100 mL 1R G &
PR 35 JEAE S WF 5% B 3% 5, D AR AN [R) ok R 4% 14
(S REEHIE] | B B B | B 5300l FH 5 F0 pH B B
SERAHIFIN NH, 1 H,S Bt a5
LHE3ANEK (F2).

x2 BRIEEFGERUEZRIEGITY

Table 2 Experiment design of optimal deodorizing conditions
MR H SR
[k R[] /b 12 24 36 48 60 72 84
Bk B/ C 10 20 25 30 35 40 —
R H % 1 2 5 10 20 — —
BREL pH {4 55 6.0 65 7.0 7.5 80 85
1) “—" FoR TR EA ML
2 HBRE5HWH

2.1 BRELRRAR YT L5 58
2.1.1  BREEBRN PG

I P T ARV DX a7 35 SFL 3 37 R 4 1 37 308 DR
W, R R AR 3 K IGIR &2 Ay B AR 3 AS 20 kR
PR TR, X b AT 4 5. R MBL B (L 3 0 2 4%
PRIRR XS 35 3505 DB TR SRR, 25 R AT 1 .
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800 -
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Fig. 1  Deodorization effects of first screened microorganisms

& 1 rTRLAEH, #RE CC3 ., CC7, CC10, CC13
il CCl6 HARGRER R IIEE, i #E#k CC13 kR
FLRE S feoik , MLERIAE N 75, oM, BR AR e .
T BRI A5 0 A St A A 7K v B a2 1 B3 S T e 1
RIS S T L, 3% A AR T TR A K o R R {3k 3]
50. R GRS R 5 A B 5T 45 A e iR i, (H R IR
I (7 R I T e o B 25 Bk ) SR g O, TC ik
PRI TR R B AL RILE BR SR A R X i 26 S RS

TRRFIR 2L BRAE T AR R S B IR T R
MRS R FE R NH, I H,S, DA 52565 LA &
YR TR AR 5% R R T B i 8 B o
2.1.2  FBREEPRAE

PRI AR AR I B RASCR B B R CC3 | CCT
CC10, CC13 Fl1 CC16 X} NH, 1 H,S FFA#RSZ5:
TESEB 2 55 51 T 4 NH, Fl H,S B £ BR 3R, 525
LR 3 PR,
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Table 3 Comparison of screened strains on

removal rate of NHyand H,S

NH, Bt NHy ZBR%E  H,S Bt H,S R

I /mg+m /% /mg-m~? /%
CC3 9.76 62.25 3.82 50.23
cc7 12.47 51.78 3.93 48.75
CC10 13.28 48. 65 4.42 42.35
CCl13 8.36 67. 68 3.00 60. 95
CC16 11.32 56.25 3.67 52.23
CK 25. 86 0. 00 7.67 0.00

23 nfRLEH, BRE CC13 X NH, 1 H,S 1
FBRFRBI N 67. 68% F160. 95% , FKFL T He AR5
FLPERE, Wbk CC3, CC7 F1 CC16 XFF NH, Al H,S
()25 B %R R BB AT, S BR  4  h 62.25%
51.78% . 56.25% 1 50.23% . 48.75% . 52.23% ,
HiFk CC10 %} NH, 1 H,S R EH—MB. A5
SEIR e 21T DN 2 v 0 0 ok L TR AR NH,
M ABRARAR . I SRR R CC3 ., CCT7, CC13
L CC16 1E A G HE YRR SR 1) DI RE TR .

2.1.3 BREMAEY RN E

FRAFIR) 4 AR IR BB RR A A= B A AL S 645 3 an
4 IR R CC3, TRIVE R DG WY |, 285, K
FI 2 B, R R ST, UG ol DU B, 45 & A= #i A
S 4 25 % 5 b R ER A & ( Pediococcus ) , T #E
CC7, W& K 8, DY, 1l T8, ANE B, IR,
RS R RKAPIR, A 2, 25 6 4 B A A S 504
A e 5 R SR ARAT T & ( Bacillus) | E#E CC13 7E MRS
Brgpdk B2 37°CIRERE 3% 24 h 5 vl WAV, BE
FLE, R, 5 PRI, B R AR AR, TC
ZEA0L, Wi [ | SRR HE S B s —HES , 455 AR Bl
A S A0 M 5 R FLAT 8 ( Lactobacillus ) , T P

R4 4 BREK IR ST

Table 4  Physiological and biochemical properties of four strains

WiH ce3 cec7 CC13 CCl6
MBS RO KAFIR ST ST
L + + + -
TR Helk R4 I HePEIR A i
iz gtk - - - +
5 M ity - + - +
AALRE - + - +
WAL - + - -
W5 W 552 3 - - - -
VP 550 - + - +
TER K itk - + + +
HAR LR - - - +

WAIRRRE PR AR R R
1)+, B

CC16, RIMBIE, /NI, FLH @, W&, H ik
T/ NEOR A7 2540, A R, 456 A B fL 52 5
WA B 58 R BT B (Alcaligenes) .

SR FH 5] & 4 B4 T R 19 DNA 1 1] 4 74 38
15149 8F-1392r #£17 PCR 714 1345 1. 5kb A4
(DR B2 , IFIF , H5 H16S tDNAJF S 7E GenBank %1
P& 2t L3RS R CC3 5 Genome DataBase 7
1 Pediococcus acidilactici FIPE K-35 99. 0% |, %
TEWER CC3 NFLWE F BRE ( Pediococcus acidilactici
) ¥ CC7 5 Genome DataBase ' /) Bacillus
megaterium FH AL PE 7K F- 35 99. 9% , % & T bk CCT7
B RZEAAT B ( Bacillus megaterium) 5 B HE CC13
5 Genome DataBase H' ] Lactobacillus acidophilus
AR K-35 99. 5% , %38 WPk CC13 S g RR FLAT
W ( Lactobacillus acidophilus ) ; 7 & CCl16 5
Genome DataBase H [ Alcaligenes faecalis subsp. #f
APEIK V15 98. 9% , %5 i bk CC16 D9 26 BlAT B
(Alcaligenes faecalis ). 45 UL 1B, 2F /6 #F 5
(Bacillus) . 3. ¥ & ( Pasteurella) . 7= W T &
(Alcaligenes) . ZIM2 T ( Rhodospirillum ) I i PR FT B
(Acetobacter) %5 15 U4 Wy B 3R J5 T BAT B4 19 8%
L1822
2.2 SRR IR R R R S
2.2.1 BREEHRZEBFEPIE

e b TR 58 SR 2 T T R 52 S
FAK R STARTT 4 BRI BRI 22 [ #R I A 15
PUVERL, AT LARE— 2D AT B AR B SR 2 5 0 B 28
2.2.2  iRfERRRFERA S IHE

B 4 PR BRI TAL S, X T NH, Al H,S 192265
AEAT TR, LS S8 NH, A HLS SR Ay
Z 8,71 NH, FH,S 192283, SR A DPS kXt
11 AR ELLE 9 NH, Fil H,S BBRRIEIT RN R
BEBLICER J5 22 43 BT, S5 2R W3R 5 s, R4 G 1Y
NH, fil H,S EBRFRAzETE—EEZ 7. Hhds 7
+CC13 + CC16 5414 CC3 + CC7 + CC13 X} NH,
ZERARTC W 2 e (B S HAL A & HR A 7E 35 2
S NH, 19 22BR3%R 0 78.56% ; 4H4& CCT + CCI13 +
CC16 £ H,S HY Z R R 5 H A 41 45 40 A7 76 10 35 2%
5% H,S BN 62.67% . 414 CC3 + CC7
+CCI3 + CC16 F A 4 P iLHLERBR R bk, (H2
TELHG AT NH, AT H,S (9 2 BRAR R — S, 7T e i
A 4 Fhes 9 205 JF A BEAE JE 40 i XS NH, A1 H,S
A, ARPERT NH, A1 H,S Z5BR3R 5225 R 00,
IR Gl CCT + CC13 + CCl6.
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Table 5 Comparison of combinations on removal rate of NH;and H,S

Qb HAERE AR LR
CFH1H) /% (CPYE) /%
CC3 +CC7 59.40 +0. 644 45.27 £2.96f
CC3 +CC13 60. 45 +1. 00! 56.83 £1.37"
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CC7 +CC16 51.36 +0.67° 48.84 £0. 17°%
CC13 +CC16 62.76 +0. 49° 51.36 +1.05%
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CC3 +CCT +CC16 60. 81 £0. 59! 52.74 +4.80°%
CC3 +CC13 +CC16 61.71 2,22 55.54 +1.86"
CC7 +CC13 +CC16 78.56 0. 36" 62. 67 +0. 89°
CC3 +CC7 +CC13 +CCl6 61.85 +1.26 49.89 = 1.35%f
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