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Abstract — The biodegradation of aromatic compounds by mixed and monoculture was investigated
in an artificial wastewater containing 500 mg/! of benzene(B), phenol(P), and toluene(T) in various
combinations. None of three strains utilized p-xylene(X) as a carbon source, but they grew well
on p-xylene in mixtures with benzene and toluene. In the mixed culture on mixed substrate,
the length of lag phase was different depending on the nature of mixture. Cell growths of Flavobac-
terium sp. BEN2 and Acinetobacter sp. GEM63 were inhibited in the presence of a 500 mg/f of
phenol. When the mixed culture of three strains was cultured in a bench-scale reactor containing

artificial wastewater, each of benzene, phenol, and toluene was not detected at 30 hrs,

50 hrs,

and 12 hrs after incubation in the treatment. The removal rates of COD(total COI}) and COD,(solu-
ble COD) of upper phase after centrifugation during early 50 hrs were ca. 80% and ca. 93.8%,

respectively.
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Table 1. Characteristics of selected strains used in mixed and monoculture

B———r
A

Strain Compound  OPtimum Optimum Maximum Cell growth (As)

po temp.(C )V pH? conc.(mg/{)” 24 hrs 48 hrs

Flavobacterium sp. BEN2 Benzene 30 7.0 2000 1.296 1.342
Actnetobacter sp. GEM2 Phenol 30 7.0 1000 0.902 1.404
Acinetobacter sp. GEM63 Toluene 25 0.5 1000 1.019 1.165

PExamined temperatures were 10, 20, 25, 30, and 37C.

“Examined pHs were 5.0, 55, 6.0, 6.5, 7.0, 7.5, 8.0,

and 8.5. "Examined concentrations were 500, 1000, 1500, 2000, and 3000 mg/!.
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Fig. 1. Growth of Flavebacterium sp. BEN2 on mixed
compounds.

Minimal medium was contained 500 mg/l of benzene,
phenol, and toluene, and 250 mg/l of p-xylene.
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Fig. 2. Growth of Acinetobacter sp. GEM2 on mixed
compounds.

Minimal medium was contained 500 mg/l of benzene,
phenol, and toluene, and 250 mg/l of p-xylene.

VvV, BPT; @, BTX; L], p-Xvlene

AL K ejstdet, welA Flavobacterium sp. BEN2+=
p-xyleneol| tHale] 7]H 2 2] o)& ANl A
e AR ESE A o7k djAlRtg o7 FA =)
wal BPTSl S3H%2] 3% wlok 404170744 f7)
7} A& dort WoF 604 kol AT 1224
T AFAE HelAnt FE7)7 dojal A
phenolol] 2]all 2] FA2-0] 4% Aoz Alz=c)

Phenol #3473, Acinetobacter sp. GEM2+¥= BTX
b A7bE gl FARe ok 3041 7A)
TE717F RSEQl o, 11 o] Fof| FAHF] FA|FA]e)
S 7keled wfeF 604 7tell F-53 %7} 1.530] ¢ cHFig. 2).
azivt GEM2 77 BPTS®} p-xyleneol = 1FAl-8-¢]
746“% et 712 A sll(substrate inhibition) & <1&F A

s A 2 33 ¥}

Toluene -3+, Acinefobacter sp. GEM63:
BPT &3=2] 35 a4 719 Fudxozg of
o124 i oF 33A17gbell A 2] 7)o wwtaled 0w o)y
FAErt 1124 B @4 248 vehle) o
713 0] 8438 ¥ oirKFig. 3). BT}H E3rE-g ek
24 A) 7)ol zhf?lﬂ] kwsiol o, olul 357} 1.06
o2 wE FAFAE Yeplgl o, p-xyleneo] 7



688

[y
3
i

o — 000000
B .../, NAvAvavav Y
g 08}
o / /;:7
0
S o6}
A
o

0.3 /
J mﬂw ~DBDEJ ——Unoor——10>3

| | i

46 50 60 7O

Culture time (hr)

Fig. 3. Growth of Acinetobacter sp. GEM®63 on mixed
compounds.
Minimal medium was contained 500 mg/! of benzene,

phenol, and toluene, and 250 mg/l of p-xylene.
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Fig. 4. Growth on mixed substrate (BP, BT, PT) by
a mixed culture of selected strains.

A: Mixed culture of Flavobacterium sp. BEN2 and Aci-
netobacter sp. GEM2 on mixed compounds of benzene
and phenol: @, BP; B, BEN2-phenol; ¥, GEM2-ben-
zene

B: Mixed culture of Flavobacterium sp. BEN2 and Aci-

netobacter sp. GEM63 on mixed compounds of henzene
and toluene: @, BT; v, BEN2-phenol; B, GEM2-ben-
zene

C: Mixed culture of Acinetobacter sp. GEM2 and Acine-

tobacter sp. GEM63 on mixed compounds of phenol
and toluene: @, PT; v, BEN2-phenol; B, GEM2-ben-
zene
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Fig. 5. Time course of cell growth and pH change in
a mixed culture containing 500 mg// of benzene, phe-
nol, and toluene.
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Fig. 6. Profile of benzene, phenol, and toluene utiliza-
tion and change of cell growth, pH, and COD by mixed
cultivation in a bench scale reactor.
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