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Biodegradation of Volatile Aromatic Compounds by Ahodococcus
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A bacterial strain isolated from a compost-packed biofilter after 100 days of operation was identified as
Rhodococcus pyridinovorans PYJ-1, with a similarity of 99%. This strain removed benzene, toluene and m-xylene
(BTX) at 2~30 mg/L within 6~20 hrs in batch cultures. Optimum pH and temperature for BTX removal were
pH 7 and 32C. This strain also removed a mixture of BTX at component concentrations of 2~5 mgjL.
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Figure 1. Growth of Rhodococcus pyridinovorans PYJ-1 and it’s
Toluene uptake(@, Toluene ; v, O.D.(600nm)).

Figure 2. Scanning electron microscopy of Rhodococcus pyridinovorans
PYJ-1.
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Table 1. Characteristics of the isolated strain

Contents Characteristics

Shape Short rod with round
Cell size(ym) 25 ~ 3
Gram stain Positive
Colony surface Smooth
Colony color Red
Catalase test Positive
Oxidase test Positive
Nitrate reduction test Positive
Utrease test Negative
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Figure 3. Biodegradation of benzene at different concentration by
Rhodococcus pyridinovorans PYJ-1. @, Benzene ; Vv, Autoclaved
Control(A:2mg/L, B:3mg/L, C:5mg/L, D:10mg/L)
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Figure 4. Biodegradation of toluene at different concentration by
Rhodococcus  pyridinovorans PYJ-1. @, Toluene ; Vv, Autoclaved
Control (A:2mg/L, B:3mg/L, C:5mg/L, D:10mg/L, E:20mg/L, F:30mg/L)

&8} BTX9 RallSH

Rhodococcus pyridinovorans PYJ-15E W4, 349 4 m-
AdAe ggegds Hiok opz} EE YHEE LEA
Z]E

(Figure 8). EFEZo|N EFAS 4 7122 AMS3EH 2
g0z WAH m-AYAY £X4Z Btk EFAT walo]
90% oA E3is7] Adole m-Adalel Halgo] X Ao=

g1t

BTXE EAld) ®ajshe we|ziold #3 A7 &3 #o
HgA] gsron(8-10) SR ZZE Pseudomonas putidadl
93 BTX EAEa&)(11)$} Phanerochaete chrysosporium®|2he
ZFolE ol&3 Hu(12)7} ot A7) kAT #ajAzte]
Aoe 2A7 Y9 BIX 59 WHE SFELS 2gAH
AN g 9 54z ZAEEthe EgE AHZ 2F5]
w o] B Aex 2a 543 #3747 L9AY At
88 AHeE 4 g Aes AZE.

—T T T T T T T T

3 B 9 12 15 18 21
Time (h)

Figure 5. Biodegradation of m-xylene at different concentration by
Rhodococcus pyridinovorance PYJ-1. @, m-xylene ; V, Autoclaved
Control (A:2mg/L, B:3mg/L, C:5mg/L, D:10mg/L)
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Figure 6. Effect of pH on BTXs biodegradation by Rhodococcus
pyridinovorans  PYI-1. O, pH6 ; v, pH7 ; [J, pH8 ; <
Control(Initail amounts of benzene, toluene, and m-xylene are 5 mg/L

each)
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Figure 7. Effect of temperature on BTXs biodegradation by Rhodococcus
pyridinovorance PYJ-1. O, 20C ; v, 25T ; 0, 32T ; O, 40T ; A,
Control(Initail amounts of benzene, toluene, and m-xylene are 5 mg/L

each

Conecentration of BTXs (mglL)

Figure 8. Biodegradation of BTXs mixture by Rhodococcus pyridinovorans
PYl-l. @, Benzere ; W, Toluene ; WM, m-xylene(Initail amounts of

benzene, toluene, and m-xylene are 5 mg/L each)
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