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Isolation and Identification of a Benazolin-ethyl Degrading Strain and Its

Degradation Characteristics
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Abstract ; A highly efficient benazolin-ethyl degrading strain was isolated from pesticide wastewater treatment pool. This strain could use
benazolin-ethyl as the sole carbon source for growth. It was identified as Methyloversatilis sp. according to its physiological and
biochemical properties, and 16S rRNA gene sequence analysis. The strain was designated as MBLHC-2. The results of growth
characteristics showed that cells of stain MBLHC-2 tended to clump together in liquid cultures; Stain MBLHC-2 grew best in R2A
culture medium at 30°C and pH 8. 0. The strain could degrade benazolin-ethyl when temperature in the range of 20-40°C. The optimal
temperature and pH was 30°C and 8. 0, respectively; The efficiency of benazolin-ethyl biodegradation in 48 h was 99. 78% . Increasing
concentration of benazolin-ethyl produced toxic effects on strain MBLHC-2; When the inoculation rate was 0.5% up to 8% , the
residual concentration of benazolin-ethyl was 69. 83 mg-L~" down to 1. 41 mg+L™"in 16 h,which means that improving inoculation rate
could speed up the degradation of benazolin-ethyl. Strain MBLHC-2 could degrade benazolin-ethyl more effectively in the use of organic
nitrogen. Adding peptone, yeast extract and LB solution in the culture was beneficial to the degradation of benazolin-ethyl. Strain
MBLHC-2 was capable of removing 300 mg-L ™" benazolin-ethyl in industrial wastewater by 99. 34% in 48 h,and this strain possesses
a good application potential for treatment of wastewater containing benazolin-ethyl.
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1.1
(97%)

:NaCl 1.0 g, (NH,),S0, 1.0 g,
K,HPO, 1.5 ¢, KH,PO, 0.5 g, MgSO, -7H,0 0.2 g,
1000 mL,pH 7.0.

LB : 10.0 g,NaCl 10.0 ¢,
5.0 g, 1000 mL,pH 7. 2.
YG H 10 g, ]O g,

K,HPO, 0.3 g,KH,PO, 0.25 g,MgS0O, 0.25 ¢,
1000 mL., pH7.0 ~7.2.

R2A : 0.5 g, 0.5 g,
0.5 ¢g, 0.5 ¢, 0.5 g,
K,HPO, 0.3 g, 0.3 g,MgSO, -7H,0 0.05
g, 1 000 mL,pH 7. 2.
1.2
5.00 g,
100 mL 30 mg-L~'
,30°C . 160 remin ' , 5d
5% ,
4 . 0.5mL , 107°
~10°° 0.1 mL
100 mg-L " ,30°C ,
25 mg-L~!
,30°C . 160 r-min "' 3d
HPLC
) D% = ( c
- ¢;)/cex X 100% , ,Cox
» €y
1.3
1.3.1
R2A
,30C 48 h
[20] .
1.3.2 16S rRNA
SDS 2 DNA. 16S

rRNA ) PCR :
5'-AGAGTTTGATCCTGGCTCAG-3' ( Escherichia
coli bases 8 to 27) , 5'-TACCTTGTTACG
ACTT-3' ( Escherichia coli bases 1507 to 1492). PCR
,  pMDI19-T Vector

s DH5a ,
Invitrogen .
NCBI , MEGA 4.0
NJ
1.4
1% R2A ,
pH. \ NaCl ,30°C
48 h,
1.5
1.5.1
R2A 30°C . 160 r-min "
(48 h) , 2%
100 mg-1.~"
, 20, 25, 30, 35
40°C, 30%C. 160 r-min" ,48 h
1.5.2 pH
pH 4.0, 5.0,
6.0,7.0,8.0,9.0,10.0 11.0, pH
, 3,
1.5.1 ,48h ,
1.5.3
25,
50, 100, 200, 400 mg-L~", 1.5.1
, 8 h ,
1.5.4
0.5% . 1% . 2% . 4%
8% , .5.1 8 h ,
1.5.5
, 0.1%
N . (NH, ),S0, . KNO,,
1.5.1 ,24h , ,
1.5.6
1% LB N

10% N
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1.5.1 24h ,

1.6
40% R 1/10 5
s pH 8.0, 1/10
MBLHC-2 ,30°C | 160 r+min "'
48 h,
1.7
R 20 min,
’ NaZSO4 ’
, F12200
, ultimate C18 (2 wm,250 mm x 4.6
mm ) s 1.0 mL/min; V( ):
V( ) =80:20, 0.45 um ,
15 min'®'; 254 nm,
20 pL.
1.8
S 48 h s
,60°C
2
2.1
N 1
. MBLHC- 2.
MBLHC-2
, 1 30°C 48 h
; MBLHC-2 .
Cl ( N N N )
( N N ) ’
1. , ,
R 2.
1 MBLHC-2 b
Table 1  Physiological characteristics of strain MBLHC-2
- +
¥ _
1)+ ;-

1 MBLHC-2

Fig. |

Photograph of MBLHC-2 degrading

benazolin-ethyl on mineral media

WD16 dmm 15 Okv x10k

2 MBLHC-2

( x10%)

Fig.2  Electronic micrograph of strain MBLHC-2

2.2 16S rRNA
DNA

1.5 kb

b

PCR
GenBank

’

b

Methyloversatilis universalis

’

Methyloversatilis sp. ,
2.3

MBLHC-2

LB

’

,  Blasin
MBLHC- 2
99.133%.
MBLHC-2
3.

MBLHC-2

4(a)
R2A

, 270 mg-L~' LB

’
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100 Azoarcus anaerobius (T); Y14701
100 Azoarcus buckelii (T); AJ315676
99 Azoarcus toluclasticus (T); AF123077
36 —’7 Thauera mechernichii (T); Y17590
100 Thauera linaloolentis (T); AJ005816
61
Azonexus fungiphilus (T); AF011350
Thiobacillus thiophilus (T); EU685841
100 — Methyloversatilis universalis (T); DQ442273
L MBLHC2
74 Sterolibacterium denitrificans (T); AJ306683
98 Georgfuchsia toluolica (T); EF219370
Burkholderia nigropunctata (T); AY277698
100 Burkholderia hospita (T); AY040365
100 I: Burkholderia terrae (T); AB201285
0.01 90 —,7 Burkholderia nodosa (T); AM284971
98 Burkholderia silvatlantica (T); AY965240
3 MBLHC-2
Fig.3 16S rRNA gene based phylogenetic tree of strain MBLHC-2
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Fig.4 Effect of different factors on the growth of strain MBLHC-2

4(b) , , , 30°C
MBLHC-2 , . 4(e) , MBLHC-2
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6 1
pH , pH 6.0 ~ 9.0 120
, MBLHC-2 ,pH 8.0 100 } = = — —
MBLHC-2 , 280 mg-L~". £ ol
4( d) 5 NaCl MBLHC- 2 § 60 +
., NaCl 5¢-L7" | % wol
, 20 g-L7" 20l H ﬂ
) 0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 110
2.4 X . X . o X X . .
2.4.1
5 6 pH
’ 30°C ’ Fig.6  Effect of pH on degradation rate of benazolin-ethyl
. 99.65%. 20%C "
59.09% , 40<C 48.23%. 400
20 ~40°C , , T 0T
30°C Ed| ;
’ iy 250 —e—25mgL —=— 200 mg/L
W% 200 —— 50 mg/l.  —o— 400 mg/L
120 ﬁ:(: 150 b —— 100 mg/L.
o 100
100 F 3 — - 50 \\-\\.\;
= 0 = -
L 80t 0 8 16 2 32 40 48
.@ HiFEI El/h
% 60 |
E ol 7
) Fig.7 Effect of initial benazolin-ethyl concentration on degradation
20 +
0 —— Y % P o mg-L~',48 h 65.74 mg-L™';
i Ji/°C 400 mg-L~",16 h 359. 84 mg-L ",
5 48 h 284.56 mg-L~". ,
Fig.5 Effect of temperature on degradation rate of benazolin-ethyl s s
2.4.2 pH , ,
6 pH 6.0 ~9.0 ,
90% , pH 8.0 . 2.4.4
99.78%. pH 4.0 , pH 8 ,
, , pH 10.0 ) 0.5% ,16 h
30.58% . pH 69.83 mg-L",48 h 46.3 mg-L™';
: 1% ,16 h 50.18 mg-L ",
; 48 h 19.58 mg-L7"; 4% 8%
, pH 80 ,16 h 6.41  1.41 mg-L°",
. 24 h . 0.5%
2.4.3 8% ,16 h 69. 83 mg-L ™"
7 , , 1.41 mg-L™", , ,
. 25 50 ,
mg-L_] ,16 h 1.44 4.55 2.4.5
mg-L~",24 h ; 9 ,
200 mg-L™'" |16 h 114.08



1810

32

100
——8% —— 1%
. T
T
g oo
2
5%
® 40t
o
i
20 +
O 1
0 8 16 24 32 40 48
RiZRB i/
8
Fig. 8 Effect of inoculation amount on degradation
of benazolin-ethyl
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Fig.9 Effect of nitrogen source on degradation rate
of benazolin-ethyl
95.45% 91.87% , KNO,
87.17% |, (NH, ),S0, 60.17% .
2.4.6
10 , ,
N N LB
, 24 h
97.34% |
. LB
2.5 MBLHC-2
MBLHC-2 . . 40%
40%

120

100 -
80
60 -
40

BEBR R /%

20 |

LB B EAE HEH CK

10

Fig. 10  Effect of nutriment on degradation rate of benazolin-ethyl

300 mg-L7", 1/10 5
, 1/10 MBLHC-2 48
h 1.98 mg-L7",
99.34% , MBLHC-2
3
(1) , 1
MBLHC- 2. 16S
rRNA Blastn s
MBLHC-2  Methyloversatilis sp. .
(2) MBLHC- 2
, 30C. pH 8.0 R2A ;
NaCl MBLHC- 2 ,
NaCl , .
(3) MBLHC-2  30°C .pH 8.0
(4) , 40%
300 mg-L " ,
1/10 5 , 1/10
MBLHC-2 48 h
1.98 mg-L~", 99.34% ,
MBLHC-2
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