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Microbial Degradation of Polychlorinated Dibenzo- p- dioxins

Du Xiuying , Zhu Naikai , Xia Xijuan, Bao Zhicheng, Xu Xiaobai ( Research Center for Eco- Environmental Scienc-

es, Chinese Academy of Sciences , Beijing 100085 , China)

Abstract : PCDDs- degrading bacterial strains were isolated from soil and oxicsediments polluted by PCDDs. One of them was
identified as Pseudomonas sp. EE4l. They are capable of growing on and degrade mono and di- chlorinated dibenzo p- dioxins

as a sole carbon source. The biodegradability of TrCDD and TCDD can be enhanced through primary nutrient of co metabolism
of o CDB, thus, 1,2,3-TrCDD and 2,3 ,7,8- TCDD were degraded by 33 % ( at the concentration of 1.2mg/ L, within 3
weeks) and 37.8 % (at the concentration of 0. 1 mg/ L, within 3 weeks) respectively. Most highly chlorinated dibenzo p- dioxins
(P CDD, H6-, H7-CDD and OCDD) tested in this study were accumulated in bacterial cells , but could not be degraded.
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Table 1  Component of PCDDs solution ( acetone solvent) DB5 (0.25 mmx 30 mi.d),
1160 C
1 ZCDbD 5000 Smin, 5 C/ min 230 C,
2 ,3- DCDD 600 20 mi C
2,3,7- TrCDD 600 min. > PCDDs
2 2,3,7 8 TCDD 12.5
1,2,3,7,8 PCDD 16
1,2,3,4,7,8H,CDD+ 30 2
1,2,3,4,6,7,8H,CDD
0CDD 12 2.1 vl
50ml No.1 PC-
1.3 DDs 2-CDD, 2 ,3- DCDD 2,3 ,7-TrCDD
50ml 50mg/L,6mg/L,6mg/L,
PCDDs R 30 °C 48h . PCDDs s 30 C 3
, , 2.
(pH7.2) 3 2 ,8
2 PCDDs / %
Table 2 Capacity of different strains for biodegrading PCDDs
PCDDs
/ug* ml! No. 63 No. 41 No. 20 No. 33 No. 560  No. 530 No. 44 No. 23
2-CDD 50 0 30 45 21 37 26 40 23 27
2 ,3- DCDD 6 0 15 24 20 28 11 29 21 27
2,3 ,7- TrCDD 6 0 2.7 14 N 21 N N N 5
vk 38 Pseudomonas sp. EFA1 o CDB
, 2,3 ,7-TrCDD. Klecka PCDDs
(1980)[6] Beijen'nckia sp 2~ CDD Table 3  Biodegradation of PCDDs by Pseudomonas sp. EE4l
( cis- dihydrodiols) using o CDB as primary nutrient co metabolis m
. PCDDs /nge ml’! / % / %
2-CDD 2.5 -10.9Y 63.7
2.2 2 ,3- DCDD 0.3 8. 2 70.5
50ml 0.1 %  2,3,7TrCDD 0.3 - 4.0Y 39.7
o CDB( ), No.l , Pseud- 1) ,
ononas sp. EE4l , 30 C 3 ,PCDDs
3 4. o CDB . Haigler(1988)"""]



4 PCDDs catechols) ,
Table 4 Effect of co metabolism on biodegradabiliby , Pseudononas sp .
of PCDDs in higher concentration (1] PCDDs
DCB DC
PCDDs o o DCB , PCDDs
/ng* ml! | % | %
2-CDD 10 28.5 15.2
2 ,3- DCDD 1.2 20.0 17.8 2.3 PCDDs
2,3,7-TrCDD 1.2 33.1 9.5 50ml 0.1 %
o CDB, No.2 , Pseudononas sp.
Pseudononas sp. o CDB EE41 , 30 °C 3 s 5.
, ,o CDB 5 , PCDDs
( dioxygenation) - , ,
( o dichlorinated dihydrodiols) , - o , , o CDB
( mono- oxy- ,2,3,7 ,8- TCDD
genation) 3 4 (3,4 dichloror 37.8 %( 100ng® ml”" , 3 ).

5 PCDDs
Table 5 Biodegradation and bioaccumulation of highly chlorinated PCDDs

PCDDs 2,3,7,8-TCDD 1,2,3,7,8-PCDD H6- CDD H7- CDD OCDD
/nge ml! 100 128 120 120 96
/% 37.8 0.9 0.6 6.5 1.3
| % 57.1 76.0 34.6 46.1 56.2
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