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Polychlarinated biphenyls (PCBs) have been used axtensively
in various conmercial products since the 1920's. The wideapread
goourrence of these chemicals has been documented by Risebrough
et al. (2). Despite the extensive usage of PCBs, data pertain-
ing to the longevity of these chamicals in soil ard water are un-
availahle. We had reparted previcusly that certain moro and
dichlorimated biphenyls were degraded readily by a species of
Achramobacter pCB isolated fram sewege effluent (1). It is the
Intention of this investigation to study the biodegradation of
other isomers of PCRs with 2 to 5 chlorine atoms.

NATERIALS AND METHODS

The fellowing chemicals were purchassd from Analabs, Ino.,
North Haven, Connecticut: 2,3-dichlorobiphenyl (2,3-DCB),
2,%dichlarobiphenyl (2,4-DCB), 3,U4=dichlorobiphenyl (3,4-DCB),
3.?41°hlmbiml (3,5-0CB), 3,3'-dichlorobipheryl (3,3'-DCB),
3,%,2'=-trichlarobiphenyl (3,4,2¢-tCB), 2,3,2',3'-tetrachlarobi-
phanyl (2,3,2',3'-1C8), 2,5,3',4'-tetrachlorobiphenyl (2,5,3',4'-
8) amd 2,3,4,5,6-pentachlorobiphenyl (2,3,4,5,6-PCB).

Resting cell suspensions of Achromobacter pCB grown on
iphenyl (pCB) were tested for their ability to metabo-
2,3-DCB, 2,4-DCB, 3,4-DCB, 3,5-DCB, 3,3'-CB, 3,4,2'-tCB,
2,3,2°,3'-ICB. 2,5,3',4'-1CB, and 2,3,4,5,6-PCB. Cultural,
manometric, and analytical techniques used in this study have
been descr-ibed preyiously (1).

RESULES AND DISCUSSION

Mancmetyis studies irxdicated that with the exception of
2,5,3',4'21CB, all the above listed PCBs were oxidized by bacteria
grown on pCB. Except for a Mrief lag observed in the degradation
of 3,3'~DCB, all other PCEs were oxidized without lag. The
results are given in Figures 1 ard 2. The manometric data also
suggested that 2,3-DCB, 2,4-DCB, 3,4-DCB, 3,5-DCB, and 3,5-DCB
were oxidived to an appreciabls axtent by pure cultures of
Aclramobacter pCB; 3,4,2'-tCB, 2,3,2!',3'-1CB amd 2,3,4,5,6-PCB
were oxidized only slightly. The high degree of oxidation of
dichlarinated biphenyls in which one of the biphenyl rings was
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unsubstituted mey be dus to the preferential degradation of the
unsubstituted ring as noted by the extent of axidation between
3,3'-DCB and a)] other dichlarcbiphenyls ha one unsubstituted

The Warburg flask contents were withdrawn upon carpletion of
the experiments—as detarmined by the return of respiration rate
to that of endogenous—ard centrifuged to obtain clear supernatant
solutions. The supernatant solutions were assayed for liberation
of chloride and were analyzed.spectrophotametrically to obtain
absorption maxima of products that might have asccumilated during .
degradation. The absarption maxima of the substrates and the
. intermediates are ahown in Table 1.

_ " TABLE 1 .
Oxygen uptaks and absorption maxima (A max) of substrates
© and products : .
Gxygen A max of A max of
Substrate uptaket substrate products
2. chlarobiphenyl 2.25 265 235
2,4-Dichlorobiphenyl 2,25 265 235
3,4-Pichlarobiphenyl 3.40 265 200%, 280, 235
3,5-Dichlorobiphenyl .75 265 290%, 2B0%, 235
»3'=Dichlarotiphenyl 1.60 265 400, 235
»i,2'<Trichlorobiphenyl 1.00 265 400, 290, 235
2,3,2!,3'-Tetrachloro~ :
biphenyl 0.5 265 320, 280
2,5,3',4'-Tetrachloro~ B
= biphenyl 0 265 T 265
2,3,4,5,6-Pentachloro- :
biphenyl 0.5 265 280

fmmoles mqrgav‘mlu substrate
Sghoulder only .

Inasmich as the bacterium was unable to dehalogenate any of
the chlorinated biphenyls, as noted by the absence of chlaride
in all supernatants, it appears likely that increasing chlorine

substitution renders the biphenyl molecule more resistant to
imioroblal attack as the mancmetric results further indicate.
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