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Abstract The capability of Rhizobium meliloti on degrading 2 4 4’-trichlorobiphenyl and 18 kinds of polychlorinated biphenyl congener
mixtures was studied by shaking flask experiment. The results showed that the degradation capability of Rhizobium meliloti to 2 4 4'-
trichlorobiphenyl increased gradually with the increasing concentration of 2 4 4'-trichlorobiphenyl. After 7 days the degradation rates of
2 4 4’-trichlorobiphenyl under 1.0 5.0 10.0 25.0 50.0 mg L' concentration of 2 4 4’-trichlorobiphrmyl were 34.0% 48.3%
69.7% 96.0% 98.5% respectively. Meanwhile some new intermediate products were found in the solution culture. The capability of
Rhizobium meliloti on degrading 18 kinds of polychlorinated biphenyls congener mixtures appeared in a trend from low to high then decreased
to a certain balance with the increasing concentration of the mixture. The highest degradation rate was 54.7% and moreover a transformation
process from higher chlorinated PCBs congeners to lower chlorinated PCBs congeners emerged.
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1.1

Rhizobium meliloti

YMA 10.0 g K, HPO,
0.5¢ MgSO, 7H,0 0.2 g NaCl
0.1¢g 1% 100 mL CaCO; 3.0 g

900 mL 18.0 g L'
. YMA 28C 24
h 50 mL. YMA
1% 50 mL YMA
28°C 200 r min~' 48 h.
1.2 PCBs

0.05 mot L' 2
PCBs
28°C 200 r min~" 7d

pH 7.0

PCBs
2 2 4 4'-TCB 5
1.0 5.0 10.0 25.0 50.0 mg L'
18 PCBs 5
0.1 0.2 0.5 1
2 mg L' 1.8 3.6 9 18 36
mg L',

KH,PO, 3.7¢g K,HPO,
3H,0 5.2¢g NH,Cl 1.0 g Na,S0,1.0 g MgSO,- 7H,0
0.2¢ ImL 1000 ml..

1000 mL  FeCl,
4H,0 0.3 g CoCl, 6H,0 0.038 g MnCl, 4H,0 0.02
g 7ZnCl, 0.014 ¢ H, B0, 0.0124 g Na,MoO,; 2H,0 0.04

g CuCly 2H,0 0.0034 g.

PCBs PCB8 18 28 52 44
66 101 77 118 153 138 126 128 180 200
170 206 209 2 4 4'-TCB
1.3 PCBs
PCBs 50
mL 3 Na, SO,

Varian 3800
CP-sil 24CB 30 m x 0.25 mm x 0.25 mm
260C 300°C.
120°C 0.5 min 10 °G min”' 180°C
1 min 15 °C min~' 250°C
25 min. 1 pL
1.0 ml: min™"' .
1.4 2 4 4-TCB GC/MS
GC/MS
TraceGC/PolarisQ /
DB-5MS 80°C 2.0 min 8.0 G min~"'
160°C 4.0 °G min™' 270°C 25 min.
250C 270°C
1.0 ml; min~". 1 pL
El 250C 50 ~
450 u.
1.5
% = -
/ x 100%
Excel 2003
2
2.1 2 4 4'-TCB
1 7d
2 4 4'-TCB
1.0 5.0 10.0 25.0 50.0 mg L'
2 4 4'-TCB 34.0%
48.3% 69.7% 96.0% 98.5%
Cho "
PCBs
1
2 4 4'-TCB GC
1
2 4 4'-TCB

2 4 4'-TCB
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1 2 4 4-TCB
Table 1  Degradation rate of 2 4 4'-TCB by Rhizobium meliloti under different concentrations
/mg L~!
1.0 5.0 10.0 25.0 50.0
0.68 +0.06 2.25+0.34 3.65+0.60 7.44+1.10 21.8+2.59
0.45+0.01 1.17+0.76 1.17+0.17 0.30+0.15 0.33+0.17
/% 34.0 48.3 69.7 96.0 98.5
> 75 (a) R%X‘Jﬁﬁﬁ@ ¥ 2, 4, 4'-TCB
£ 50
m !’
& 25 2.2 2 4 4-TCB
= 0
254 1 1 | |
75 10.0 125 15.0 175 2 4 4'-TCB GC/MS
EAIORL ST 2 GC/MS
> 50 , .
iﬁ 2(5) B y 2.4, 4-TCB 2 4 4'-TCB 21.02 min
*—VA'——Vﬁ——v-’R,——/\MV_LML_\,_/;——V_.___,_‘
& 25 |-
= 50
15y I I I ! 2 4 4'-
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{R B Y /min TCB
1 2 4 4-TCB
Fig.1 Transformation of 2 4 4'-TCB by Rhizobium meliloti 36.34 min
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Fig.2  GC/MS figure of the transformation of 2 4 4'-TCB by Rhizobium meliloti
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9.0 18.0 36.0mg L'
. ’ 23.8% 38.4% 54.7% 41.0% 48.7%
2 4 4'-TCB 2 4-
PCBs
PCBs
PCBs
2 4 4-TCB 3 PCBs
PCBs <6
2.3 PCBs
2 PCBs
PCBs 2 4 4- e 0.5mg L' 1.0
TCB PCBs mg L' PCBs
PCBs
74d 18  PCBs
1.8 3.6
2 PCBs
Table 2 Degradation rate of mixed PCBs by Rhizobium meliloti under different concentrations
/mg 17!

1.8 3.6 9.0 18.0 36.0
0.84+0.14 2.28+0.29 5.08+0.62 11.1+0.25 22.4+1.88
0.64+0.04 1.40+0.94 2.30+£0.52 6.55+0.65 11.5+£0.34

/% 23.8 38.4 54.7 41.0 48.7
DSy m=SAY o WELY 8BRS SARLY PCBs : 2 4 4-TCB
at@ANY s NEHD

100 — R

98.5%
°\\°
£ g 2 PCBs
s 54.7%
W&
= 40 AN
5 b PCBs
O Pl
A 2 m PCBs PCBs

PCBs . Rhizobium
0 01a0lb 022026 05205b 1.0a10b 2.0a 2.0b meliloti PCBs

A E A EPCBs/mg-L!

3 PCBs
Fig.3  Mass fraction of PCBs congeners under transformation

of Rhizobium meliloti
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