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Isolation and Characterization of Atrazine-degrading Strains
and Biotreatment Experiment of Industrial Wastewater

ZHENG Liu-Liu  YUAN Bo ZHU Xi-Kun® CAI Bao-Li"

(Key Laboratory of Bioactive Materials, Ministry of Education, Department of Microbiology,
Nankai University, Tianjin 300071, China)

Abstract: By using enrichment culture in liquid minimal medium or direct culture on minimal medium
plates, thirteen bacterial strains (AD27-AD39) capable of utilizing atrazine as a sole nitrogen source for
growth were isolated from a mixture of industrial wastewater and sludge from an atrazine manufacturing
plant. Based on 16S rRNA gene sequencing, eleven strains were identified as Arthrobacter spp. and two
strans were identified as Pseudomonas spp.. We further studied in detail the composition of atra-
zine-degrading genes and degradation characteristics of Arthrobacter sp. AD30 and Pseudomonas sp. AD39
that have high degradative activity. From PCR assays, it was indicated that both AD30 and AD39 strains
contained atrazine-degrading genes trzN and atzBC and was capable of degrading toxic atrazine to nontoxic
cyanuric acid. The biodegradation experiments showed that the percentage of atrazine removal were 92.5%,
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were 92.5%, 97.9% and 99.6% respectively after AD30, AD39 or the mixture of the two strains were inocu-
lated and incubated at 30°C for 48 hours in minimal media containing 200 mg/L atrazine, indicating that
atrazine degradation by the mixed bacteria was more effective than the single strain. In addition, after indus-
trial wastewater containing 176 mg/L atrazine was inoculated with the mixed bacteria and incubated at 30°C
with shaking for 72 hours atrazine were removed by 99.1%, implicating that the mixed bacteria are good
candidate for biotreatment of atrazine-containing industrial wastewater.

Keywords: Atrazine, Biodegradation, Arthrobacter sp. AD30, Pseudomonas sp. AD39, Wastewater, Biot-

reatment
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, 500 mg/L ,30°C 5d,
99%~100% %1 2.
; 3 2!
atzABCDEF, 2: 50 mL
; 2 atzABC-trzD, 1 h, 107! 102
; V3 107, 0.1 mL ,
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trzN-atzBC pTC-1 ¥
TTACGACTT-3', PCR [10]
16S -IDNA  DNA ( )y
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Table 1 Identification based on 16S rDNA sequences of atrazine-degrading strains

16S rDNA 16S rDNA 16S tDNA
Strains isolated GenBank No. Related strains GenBank No. Identity of 16S rDNA
AD27 EU710551 Arthrobacter sp. P2 DQ288888 1470/1484 (99%)
AD28 EU661379 Arthrobacter sp. 13.36 DQ157996 1482/1485 (99%)
AD29 EU672427 Arthrobacter sp. J3.41 DQ157999 1482/1485 (99%)
AD30 FJ161693 Arthrobacter sp. AD26 EU621846 1154/1154 (100%)
AD31 EU672426 Arthrobacter sp. J3.45 DQ158000 1483/1486 (99%)
AD32 EU672428 Arthrobacter sp. 68b AJ879122 1475/1481 (99%)
AD33 EU636656 Arthrobacter sp. 68m AJ853464 1474/1479 (99%)
AD34 EU636658 A. nitroguaiacolicus CCM4924T AJ512504 1459/1473 (99%)
AD35 EU636657 Pseudomonas nitroreducens 0802 AF494091 1490/1502 (99%)
AD36 EU710553 Arthrobacter sp. 68b AJ879122 1476/1481 (99%)
AD37 EU672425 Arthrobacter sp. SSL02 EU373310 1488/1492 (99%)
AD38 EU710554 Arthrobacter sp. FR3 AM113709 1438/1438 (100%)
AD39 EU636659 P. mendocina PC7 DQ178223 1475/1480 (99%)
2.2 Arthrobacter sp. AD30 #A Pseudomonas sp. trzN  atzBC
AD39 B P4 hL i P REE E 2 1 ®l ;
PCR 2 Arthrobacter Nocardioides
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> > Devers !
trzZN  atzBC (1, atzA atzDEF ,  Sinorhizobium sp. NEA-B Polaromonas
2 sp. NEA-C,
Arthrobacter aurescens TC1 , Pseudomonas sp. AD39
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