A5 33 455 300 OOD&MACHINERY Vol.33.No.3

20174 3 A Mar .2017

DOI:10.13652/j.issn.1003 —5788.2017.03.004

RERABAERPRAKERBENRER S EHES T
Selection and diversity of pesticide-degrading bacteria isolated from
Zaopei of Luzhou-flavor Liquor
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M % /& T Bacillus . Lysinibacillus . Pseudomonas , Acineto-
bacter . Brevibacillus #= Stenotrophomonas 6 /~J& ¢ 22 A~
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Abstract; The pesticide-degrading bacteria was isolated and selected
from Zaopei of Luzhou-flavor Liquor by the enrichment culture and
plate separation technology, then the phylogenetic analysis of these
strains were carried out by 16S rRNA gene sequence. The results
showed that 52 strains were isolated from Zaopei of Luzhou-flavor
Liquor, and 25 strains had degradative capability for Propiconazol,
and 10, 17 had degradative capability for. Atrazine, 2, 4-D butyl
ester respectively. 51 strains belonged to 22 species of 6 genera (Ba-
cillus, Lysinibacillus . Pseudomonas, Acinetobacter , Brevibacillus .
Stenotrophomonas) , and 1 isolate was presumed to be variety of Ba-
cillus thuringiensis (with 97.3% sequence similarity). Bacillus was
the shared and dominant genus for, degradation three kinds of pesti-
cides (Propiconazol, Atrazine, 2, 4-D butyl ester) with 37 strains

(accounting for 71.2% of 52 strains). Stenotrophomonas and Brevi-
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1.1.2 B3

JEhf 8% 37 3. K, HPO, 2.4 g/L, KH, PO, 1.2 g/L,
NH,NO; 1 g/L,MgSO, » 7H, O 0.2 g/L,CaCl, + 2H, O
0.025 g/L, Fe, (SO,)5 0.008 g/L,2&4# /K 1 000 mL.pH {H
7.0~7.2;

AR KRR A B SR A P — R R 2

aifb iR AR S o/ L R E R 5 o/ L. BEBES ¢/L,
%M 10 g/L, MgSO, - 7H, O 0.03 g/L,CaCl, » 2H, O
0.003 g/L; 747K 1 000 mL,pH {f 7.0~7.2,
1.2 A%
1.2.1  w4ERSR B 50 mL B4R IR A A 250 mL =4
SR A S AN R S 2Y {5 Y FR e il 100 mg/ L, Jin
AKEEERE S 10 g BEREEFE 7 d(30 °C 160 r/min) , # AR L
1010 M4l i S 3 0 T TN B Mk Ik B 5 200 mg/L Y & 4R 55
FeHE MR R 5 7 d. ESEEE S KO HEEFEDHF L
HEMREE S 500 mg/ L, AH A 0 07 2 & AE B 555 AR 2,4D
TR A AR
1.2.2 WA ESaife BUE LR 5 G M A K0.2 mL,
FiBER 107,10 °,10 7, ik A T & A 100 mg/L A JF M ) 3k
R IR MR £.28 CHiR 3~4 d, IS OQF. KD
PR PRI TV B R B Al b 3 g 3k I 28 CHE9% 24 h,
PR TR R R IR BT I AR . R4 B Al Ak 35 e A
2,4DT FRE R . AR A2 AR 00 9 5 .
1.2.3 REFEMENIIE K8l 5 5 W kR T &%
A 100 mg/L VY B M (g [ 4 5L filt 15 95 Ak 1, 28 C 5% 2~
3 d IR RTINS 4y 200 me/L By BE A7 5L, 4k 8L 5%
R3 UK, 15 5 v DY B IR B % 500 me/L BF B fEAEK R
T 1 TR R o B Sy ELA T B R R A O R A TR B . IR O IR LA
F5 R HOM 2, 4D T TR R A T BRI T AR
1.2.4 DNA4REY PCR Y 2 BSCHRL6 0y Jr i 48 B 2%
BAR 1 & DNAL§ 1% 16S rRNA B v B, 514 271 5-
AGAGTTTGATCTGGCTCAG-3 Hl 1541r:5-AAGGAGGT-
GATCCAGCCGCA-3, ¥y g4 TR A MRS
A B 7] (Sangon) 446 I JF (1 700~ 900 bp) , FF A J7 5
1E GenBank 3.
1.2.5 ZZEKRBON  18F 5 EzTaxon Server 2.0 7£
LRHEATAHALPE 23 7. JH ClustalX 52 5 4 B8 5t K [ 95 1 14 Ji
MIFEAT H X} . 2R Kimura-259 3458 5 510K U E . I ] BioEdit
5.0.9 HEATAT 0 s Mega 4.0 B4 HEAT 2 55 3F Ak A% (9 44 22 . 24 4
HRAF
2 g0
2.1 RHGBBENSBIFIE

W E RGN TE 3 B & A bl g 2 iy Al B g B B
I B alif A9 B 132 Bk 40T 0 2l 55 AR 4, Hodronl R T 3
Mo 3E L HEL2, 4D TR R AR 4R R 37,53,43 BR(FR DL ¥
AR T R A B % AR 24 VR B 3 T S ) [ AR ST b B R Ak
b MEE R H NI MR 2, 4D TR 9 W 35 B 500 mg/L
B KR AP R TR RS2 B Hov 7R DY B e B 55 3k 25 #k
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Table 1 Isolation and selection of pesticides-degrading

bacteria from Zao pei

R YEHERU MR TR/ s/ %
[SELEH 37 25 67.6
75 T 53 10 18.9
2.,4D T 43 17 39.5
a2 9.0

LR EA 10 #.2.4D THEEEE SR 3E | 17 4%, 53 31
o )23 B T R B 18.9%0.67.6%6,39.5% .
2.2 REXREDW

Hi Pl 1 A, 52 ARAEIAN B T, 1 Bk e R BR AR - XQB-
33 MXT MBS S Bacillus thuringiensis WA LIE #97.3% ,
HRHE A Y 16S rRNA JE PR 7 51 B A BLEE K F 9826 W ik
[l — A~ Bl AU K F 97% AT E R R — A 8 i B
WO WA E W AR R B thuringiensis T B 19748 Fh 5 5
HIEGRRBOEMHEM ., B XQB-33 Wik s, H4 51 bk
W56 A8 M 22 A B Ay B2 B bR X 0 Fe S AR L R T
98% . f 37 Mk W JE T Bacillus ., 7 8 T vk S S
71.2% .7 ¥kJ& T Lysinibacillus »3 ¥ )& T Acinetobacter »2 ¥k
J& T Pseudomonas ,2 ¥4 5| J& T Stenotrophomonas Fl Bre-
vibacillus . DL b 8553 Bk B Y 000 R s b T R AR R 25 1
MAEMERRR —E N RELRE LM, Hd Bacillus 2 [F
A2 1 FE AR AEY
2.3 BEBARBRAZEKRNMELS R

G4 B8 A AN [ A 245 T Bk 1 i 43 A R AE (3R 2) KB, e
5 AR DU AW 1Y) 25 BRANTE o 22 ¥k 418 T Bacillus 19 10
ANF, Hoh 585X Bacillus anthracis ATCC 14578 (T) 1y
FEA AL BE R T 98 % A 12 #k . 5 B.oceanisediminis H2
(D) WP R R T 98 1A 2 4, 5HE 8 ARt Bl
KF BN BT 1 Bk FIR 2 45 Lysinibacillus mac-
roides LMG 18474 (D) J& T [al — M AL My R #F 1 #k 5 Pseudo-
monas azotoformans TAM1603CT) [l # L EE K F 98%

RE A% A 5% 25y 10 TR BR .5 ¥k )8 T Bacillus 1y 3 4
B FE AR, P 5 B.anthracis ATCC 14578 (T) & 5 A0 L &
KT 98% A 3 #k.1 %5 B. mycoides ATCC 6462(T) JF 4
FPLE KT 98% 1 # 5 B.thuringiensis ATCC 10792(T) 1y
FFAVHILEE R 97.3% , 1] f8 2 1% A8 2U R — AN 78 B sk 55 L 0R
SGMARET R BT 53 #k 5 Acinetobacter JE Y 2 DRI Y
MR MK F 98%, 7 4 2 ¥k 4 5l 5 Pseudomonas
Stenotrophomonas J& i) Bk A PR M K F 98% .

17 #R AT AR 2,4D T HS I B R 11 #k 5 Bacillus 11 6
A 2T R TR R A A 98 06, i I R A K A 2 T PR B
64.7% 4 ¥ 5 Lysinibacillus macroides 1LMG 18474 (T) Ny
6] — B B o 53 40 2 ¥R 4> 815 Acinetobacter nosocomialis LMG
10619(T) #l Brevibacillus parabrevis TFO 12334 (T) g [f] —
k.
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Figure 1 Phylogenetic tree based on 16S rRNA gene sequences showing relationships between

the 52 isolates and reference strains

DL RS RRE 7E W 5 R S, R 5 R DY BE M 1 2 A
A Bacillus Lysinibacillus 1 Pseudomonas 3 & . BE W &
s £ AN A Bacillus . Acinetobacter . Pseudomonas Fl
Stenotrophomonas 4 )& , Al LAFEA# 2,4D T ERHI B A Ba-
cillus Lysinibacillus . Acinetobacter 1 Brevibacillus 4 1~ &,
Hor Bacillus J&0] DL fRE 3 R 25 3645 8 S B &5
KRG PLHE , Stenotrophomonas F Brevibacillus 43 3 Ry %
f s EEA 2,4D TR A S .

3 i

T 0 e At e 25 BLAT AR JE 38 CAR B T R T B

B 00 F o 06 BAICR AR AR X B 2 2 B AT A A AR R A HLER 8
RAF R L BRE g i kY . BT E 44 B8 Bl — AL RE R
fifp B A RS Tl AR 24 Y A T L LB R R SR R L R AN
A=Ak bR 2 T3 0 RE ) K B i85 k% R TE AR T o T
BEH e ARG 3 S B A R IR N R e A I R e 4y
RS 2 52 BRI B AR M UE W R R REERF T
RS BB E AR S 6 AR 22 A iy R B Bk R 8
FRLE R T 98%, 1 ¥k 5 Bacillus thuringiensis WAL PE
3 97.3% . Bacillus J& 7] DL B A D SR 35 JHEA 2,4D T R
425 ) L JB ML |/, Stenotrophomonas Fl Brevibacillus
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Table 2 Bacteria distribution for degrading different pesticides

FefiEe  BEMRSS % FEAR 2.4D

e o BB WEH TRRE
B.pseudomycoides DSM12442(T) 1 — — 1
B.anthracis ATCC 14578(T) 12 3 3 18
B.thuringiensis ATCC 10792(T) 1 1 1 3
B.oceanisediminis H2(T) 2 — — 2
B.tequilensis 10b('T) 1 — — 1
B.amylolique faciens subsp. 1 — — 1
B.macroides LMG 18474(T) 1 — — 1
Bacillus B.pseudomycoides DSM 12442(T) 1 — — 1
B.cereus ATCC 14579(T) 1 - 3 4
B.tequilensis 10b(T) 1 — — 1
B.aerius 24K(T) - - 1 1
B.tequilensis 10b(T) — — 1 1
B. flexus TFO 15715(T) — — 1 1
B.amylolique faciens subsp FZB42(T) — — 2 2
B.mycoides ATCC 6462(T) — 1 - 1
Lysinibacillus L.macroides 1LMG 18474(T) 2 — 4 6
P.azotoformans 1AM1603(T) 1 — — 1
Pseudomonas
P.hibiscicola ATCC 19867(T) — 1 — 1
A.nosocomialis LMG 10619(T) — 2 — 2
Acinetobacter
A .johnsonii DSM 6963(T) — 1 1 2
Brevibacillus B. parabrevis 1FO 12334(T) — — 1 1
Stenotrophomonas — S.maltophilia ATCC 13637(T) — 1 — 1
&t 25 10 17 52

TR E R B

O H W R 35 S AN 2.4D TR ER A R IR R R
il o A A 0 9 T 2 T Ay v [ O 2 A A 7 SR AR B R
Je 5 Uk ST T A 245 I ik T S CFL I 1 1 AL LA
AR A= W B i s B S BT ) T e 4 (3 BT U
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