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7.0 1.6% 4mg MoO; 28mg ZnSO,- 5H,0
2mg CuSO; 5H,0 4mg H;BO; 4mg MnSO, 5H,0 4mg CoCl; 6H,0 1000mL
1.1.2 2 3- 3 4- Dr. David T. Gibson

BSTFA Bis Trimethylsilyl -trifluoroacetamide Sigma
1.2
0.05g 200pL. 50mL RO4
30°C 250r/min 12h
GC-MS 10pLL 10pL
BSTFA 80°C 1h
1.3 R4 2 3-
36h 0.02mol/L pH7.0
10mg 2 3- 0.5g 60mL 0.02mol/L pH7.0 27C
435nm pH 3
GC-MS
1.4
1.4.1 50mol/L pH7.0
ODgy, = 2.0 100mL 1.28mg
100pmol/L 30°C 2h GC-MS
1.4.2 2 3- -1 2- 2- -6- -6- -2 4-
6
1.4.3 7
1.5 Gas chromatography-mass spectrometry GC-MS
1.5.1 GC Trace2000 Voyager ov-1 15m x 0.25pm x 0.25pm
20°C/min 60°C 160°C 10°C/min 290°C
5min 250°C 20:1 Iml/min
1.5.2 MS 0.6s M/e 30 ~ 650 250°C 200°C
200pA
2
2.1 R04
RO4 12h  24h
GC-MS
12h 3 | 122 Rt =
4.50 188 Rt=10.97 186 Rt=10.64 24h
36h

1
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Incubation time/h

12
24
36

RO4 655
1 GC-MS
Table 1 ~ The metabolites detected by GC-MS at different time
Benzoic acid 2 3-dihydro-2 3-dihydroxybiphenyl 2 3-dihydroxybiphenyl
+ + o+ +
- - + o+

+ + .Large quantity + . Small quantity

— . Not detected.

100 73 100 -
(A) Rt=10.64 O-TMS (B) Rt=10.97 O IC_)I—TMS
£ el _ @ . MW=332 211
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2 oot @ -§ 60 O 2
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g 40 o 40F 330
# o0t 330 & 20t 2143 .
(74 331 [ \ﬂ 244 ;
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- 0 0-TMs 179
19T () re=a.50
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2 3- 3 4- g
=
s 60 77
2 3- 2 135
23 2 40r
g
L
2.2 R4 2 3- M o20F 45 51 180 o,
43| [ 78, 106 | 136
o [ [155
2 3 mlz
1 2 3-
pH2.5 341 ~ 23
Fig.1 Mass spectrogram of the metabolites
343nm pHI12 435 ~ 437nm . .
of biphenyl degradation
A. 2 3-dihydroxybiphenyl B. 2 3-dihydro-2
2. -6- 3-dihydroxybiphenyl C. Benzoic acid.
6 2 4 s
David T. Gibson 2000/9/5
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Fig.2  Mass spectrogram of the production of resting-cell reaction
A .4-Benzoylbutyric acid B.1-Phenylethanone.
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Fig.3 GC-MS analysis of the products of strain R04 incubated with biphenyl
2.4 23- -1 2- HOPDA
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5 RO4 657

2 23 -1 2- HOPDA
Table 2 Detection of 2 3-dihydroxybiphenyl 1 2-dioxygenase and HOPDA hydrolase
t/min 0 4 6 8 10 12
Ags 0.95 1.44 1.49 1.88 1.91 1.64
AAgs 0 0.49 0.55 0.93 0.96 0.69
2.5
3
24h 3
Table 3 Detection of Benzoic acid dioxygenase
340nm
t/min 0 3 8
. . . . . Asgo 0.927 0.765 0.654
Nicotinamide adenine dinucleotide-reduced
Ay - 0.162 0.273
NADH
2.6
R04
4 2 3-
2 3- 2 3- 2 3-

- 6 6o 24

0 Ha

Cl
1-Phenylethanone
K
H
O OH OH | Xy OH (|)00H
COOH
El OH gy OH g3 COOH gy COOH
H — | | - > || S
D g

Biphenyl 2,3-Dihydro-2,3- 2,3-Dihydroxyl 2-Hydroxy-6-0x0 Benzoic acid cis,cis-Muconate
dihydroxybiphenyl -biphenyl -6-phenylhexo-2,4
-dienoate
| -
0 OH
0

4-Benzoylbutyric acid

4  Rhodococcus pyridinovorans R04

Fig.4 Deduced degradation pathway of biphenyl by Rhodococcus pyridinovorans R04
El. biphenyl-dioxygenase E2. 2 3-dihydro-2 3-dihydroxybiphenyl-dihydrogenase E3. 2 3-dihydroxybiphenyl-dioxygenase
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Study on the Degradation Pathway of Biphenyl by
Rhodococcus pyridinovorans R04

Sun Yan Chao Yapeng Qian Shijun”
Institute of Microbiology — Chinese Academy of Sciences  Beijing 100080 China

Abstract Metabolites of Rhodococcus pyridinovorans R04 from biphenyl were analyzed by GC-MS.
The results demonstrated that biphenyl was degraded via a route of 2 3-dihydro-2 3-dihydroxybi-
phenyl and 2 3-dihydroxybiphenyl. 4-Benzoylbutyric acid and 1-phenylethanone were also found in
the GC-MS analysis which indicated there were other pathways beside the main route.
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