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Biodegradation of Biphenyl by Sphingobium yanoikuyae BK-10. Lee, Jung-Bok, Dong-Geol Kim,
Chung-Sig Choi!, Ho-Yong Sohn?, Jang-Eok Kim?®, and Gi-Seok Kwon*. The Schoo! of Bioresource Sci-
ence, Andong National University, Andong 760-749, Korea, 'HansBio Co., Bl center 303, Andong National Uni-
versity, Andong 760-749, Korea, *Dept. of Food and Nutrition, Andong National University, Andong 760-749,
Korea, Dept. Agricultural Chemistry, Kyungpook National University, Daegu 702-701, Korea — Bacterium capa-
ble of using biphenyl as a sole source of carbon and energy were isolated from soil, and based on the results of
16S rDNA sequence, strain BK10 identified as a Sphingobium yanoikiiyae. The optimum cultural conditions
were as follows; NHsNO; 1g, K,HPO, 1g, MgSO4-7H,0 0.5 g, CaCO5 0.2 g per 1 liter of distilled water. The
Sphingobium yanoikuyae BK10 strain was completely utilized biphenyl in mineral salt media containing
biphenyl at concentration 500 pg/ml of biphenyl as a sole carbon and energy source within 48 hours. Optimu-
mal pH and temperature for biphenyl degradation and cell growth of strains were 6.0~8.0 and 20~50°C,
respectively. Especially, at 30°C, cell-growth were higher than other temperature. Cell grown on biphenyl has
been shown to have a higher removal rate for biphenyl than grown on sucrose. This study shows that Sphingo-
bium yanoikuyae BK10 strain had a high biodegradation capability of biphenyl and can be simulate a candi-
date compounds the bioremediation of PCBs (Polychlorinated biphenyl) contaminant soil and water.
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Fig. 1. Effect of initial pH on biphenyl degradation and cell
growth by Sphingobium yanoikuyae BK10 in mineral salt
media containing 500 pg/ml of biphenyl as a sole carbon
source.
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Fig. 2. Effect of temperature on biphenyl degradation and cell
growth by Sphingobium yanoikuyae BK10 in mineral salt
media containing 500 pg/ml of biphenyl as a sole carbon
source.
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Table 1. Effect of biphenyl concentration on cell growth and
biphenyl degradation by Sphingobium yanoikuyae BK10.

Strain Biphenyl conc.  Celi-growth Biphenyl
(ng/ml) (Asso) degradation (%)
50 0.084 99.3
S. yanoikuyae 200 0.132 99.2
BK10 350 0.274 99.1
500 0.421 99.3




BIODEGRADATION OF BIPHENYL BY Sphingobium yanoikuyae BK-10 177
600 8.0 - 0.4
= 500 4
5
2 75 F03 -
§ 400 4 <
E z
5 300 7.0 + F02 B
=
B 200 A +
m
- 6.5 0.1
+ 100
0 . . T : *—+ 6.0 L 0.0
0 10 20 30 40 50

Time (hr)

Fig. 3. Time course of cell growth and biphenyl degradation by Sphingobium yanoikuyae BK10 at pH 7.2 and 30°C.
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Fig. 4. Compared with degradation rate of biphenyl by Sphin-
gobium yanoikuyae BK10 grown on sucrose (1) and biphenyl
(M) as a sole carbon source (Carbon concentration in the min-
eral salt medium: 2% sucrose, 300 pg/ml of biphenyl).
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