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Abstract: Two efficient strains of synthetic pyrethroid insecticides-degrading bacteria, M 6R9 and
M 5R14, isolated fran the tane sludge of sewer in pesticide factory of Hangzhou, w hich can degrade
bifenthrin, fenpropathrin and cypemethrin simultaneously, w ere identified as Enterobacter aerogenes
and Pseudamonas diminuta, regectively. By camparing degradation rates of the Wwo strains
independently and in mixed types, it's found that the degradation rate of bifenthrin, fenpropathrin and
cypemethrin was related to inoculated anount at OD 5., , and the degradation process was fitted to
first-order kinetic equation U nder the optimum inoculated anount at OD s, =Q 2 (the mixed strains
M 6R9 and M 5R14 regpectively inoculated OD,5,,, =Q 1 at equal proportion, w hile the single strainM 6R9
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orM 5R14 inoculated OD 45, =0Q 2), the degradation rate of mixed strains for bifenthrin, fenp ropathrin
and cypemethrin (100 mg/L ) increased by 2 5%, 3 4%, 2 3% or 14 5%, 14 6%, 15 5%, and the
half-life (T,,) was shorten by 8 1, 14 8,13 1 h or 40 3,50 7, 46 4 h, conpared w ith the single

strainM 6R9 or M 5R14 after culturing 3 days in the condition of pH 7. 0, 30

180 r/min It's

proposed that there's a synergistic effect betveen M 6R9 and M 5R14 on bifenthrin, fenpropathrin and

cypem ethrin
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Fig 3 The curve relation betw een the degradation rate of M 6R9 (A ),M 5R14 (B) on bifenthrin,
fenpropathrin and cypem ethrin and the OD 45,, Vvalue
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Table 1 The academic and synergisn degradation rates of bifenthrin, fenpropathrin and cypem ethrin by the
m ixed strains of M 6R9 and M 5R14 on the different inoculating rates

A cadem ic degradation rates/% Synergisn degradation rates/%
OD 415m
(M 6R9/M 5R14)

bifenthrin fenpropathrin cypem ethrin bifenthrin fenpropathrin cypem ethrin M ean
01/01 39 38 44, 57 45 88 148 131 129 1 36
0 1/0 2 55 37 55 96 61 39 1 09 116 1 09 111
02/01 62 78 65 74 63 25 107 112 112 11
0 2/0 2 72 6 72 78 73 78 1 06 101 107 104
0 4/0 2 75. 52 73 88 77 13 1 03 1 02 1 03 1 03
0 2/0 4 75 91 78 38 80. 54 1 06 1 02 1 00 1 03
0 4/0 4 78 47 79. 26 83 02 104 1 03 104 104

27 MB6R9 MH5R14 3 ( 2) ,

, , 3
3 (R°) 0. 9231 0. 9937
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2
Table 2 D egradation kinetic param eters of the single strain or mixed strains on bifenthrin,

fenpropathrin and cypem ethrin

(K) (R?) /h
Strains Reagents Kinetic equation Rate constant Correlation coefficient Half-life
M 6R9 bifenthrin C,=8 486 6e 0 0106t 0.010 6 09511 65. 4
fenpropathrin ~ C, =8 376 3¢ %98t 0 009 8 0. 950 6 70. 7
cypemethrin C,=8 315 9e 0001 0 0101 09414 68 6
M 5R14 bifenthrin C,=9 179 8e™ 2 71t 0 007 1 09795 97. 6
fenpropathrin C,=7 873 1e 2065 0. 006 5 0 936 7 106 6
cypemethrin C,=8 917 3e 2 068 0. 006 8 09232 101 9
bifenthrin C,=9 011 2¢ 00221 00121 0 987 3 57. 3
M 6R9 and M 5R14 fenpropathrin C, =9 507 4e 0 0224 0012 4 0.989 7 559
cypemethrin C, =9 997 8e 0 0125 00125 0 9937 55 5
) 3
, M 6R9 M 5R14 ;
0 010 6
00098 Q 010 1mg/(L- h) 0 0071 Q 0065 s
0 006 8mg/(L- h), (Tu2) 65 4 ‘
707 68 6h 97 6 106 6 101 9 K '
0012100124 Q 0125mg/(L- h), (32341 o)
57.3 55 9 55 5h, M 6R9 ’
M 5R14 | 8114 8 w10j15 t6f2 clf6
131h 40 3 50 7 46 4 h, [31]
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, Enterobacter
aerogenes Pseudamonas diminuta

30 pH 7. 0 180 r/min 34,
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