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The Degradation of Pigment-Producing Furfural in Aquatic Waste
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ABSTRACT

Isolated Gram-negative bacteria, being capable of degrading toxic, recalcitrant, and pigment-producing
furfural, were tentatively identified as Pseundomonas testosteroni, Pseudomonas maltophilia, Klebsiella
pneumoniae, and Pseudomonas fluorescens.

They exhibited synergistic effects between P. testosteroni and the others in the degradation of colour-
producing furfural. Synergistic effects and possible sequence of its degradation were attempted by
manometric technique.

P. testosteroni could degrade furfural to decolourize it and produce ninhydrin-reaction postive substance
(NPS) which could be utilized by P. maltophilia and K. pneumoniae and the latter two bacteria could
degrade furfural to 2-furoic acid as an oxidized form. Finally 2-furoic acid was further oxidized by P.
fluorescens. Once NPS and 2-furoic acid were produced, the degradation efficiency was enhanced by

competing four bacteria against furfural and 2-furoic acid.
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Table 1. Responses of isolated organisms on the
Enterobacteriaceae identification tests of

API 20E
Isolates
Tests

51 01 FSI Ao
S-galactosidase 4
Arginine dihydrolase +
Lysine decarboxylase + +
Ornithine decarboxylase
Citrate utilization + -+ + +
H,S production
Urease +

Tryptophan deaminase

Indole production

Voges-Proskauer +
Gelatinase +
Glucose utilization +
Mannitol utilization

Inositol utilization

Sorbitol utilization

Rhamnose utilization

Saccharose utilization

Melibiose utilization +
Amygdalin utilization

Arabinose utilization +
Oxidase + +
Nitrate reduction + -+

N. production

Motility + + +
Growth in MacConkey agar + +
Oxidation +

Fermentation

S T S S S S TS

SEA-G 438 A 9%ty P. fluorescens
2 FA389
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Klebsiella pneumoniae= A) A= o] %= Zoogl-
oea sp.© o Auk-g(flocculation)-& 347 o Fof
& A F(ojv B ARAANE K. preumoniae)
o eFEEst 24 2 3 A2 Ao 4w
ZH(eF 1) Feb o dFAbdel Aol A Al ) ok
shE Aol &2 EAstz Jd K. preum-
oniae7} $-A| 5HAl =of o] FTF b A4 ui okzlo]
& Hez Yol

2 e 2 K. pneumoniaes: Zoogloea sp.
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"Table 2. Characterization of isolated organisms thr-
ough Bergey's determinative procedures

Salt tolerance (6% ~5%)

Isolates
Tests
S§1 01 FS1 As
Morphology rod rod rod rod
Gram reaction — — — —_
Oxygen requirement + + + +
Catalase +- + + +
Oxidase + + — -
Growth at 41°C — — - +
Flagellation 1 1 1 non-
motile
Nitrate reduction + + — +
Denitrification — — — —
"Growth factors required — - L —
PHB accumulation -+ — -
Fluorescent pigment - -+ — —
Gas from glucose — 4+
Gelatin liquefaction — + + —
Lecithinase 4
«Carbon source utilization
arginine — + +
testosterone -+ - —
lactose +
glucose — -+ + +
fructose — -~
acetamide -
citrate + - + -4
ethanol —
Urease — - — +
S.S. medium — + _ —
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Fig. 1. Biodegradability of furan derivatives by isolated three bacteria: P. maltophilia (—@—), K. pneumoniae
<~AT)’ zjmd P. fluorescens (—M—). The concentrations of furfuryl alcohol (a), furfural (b), and
2-furoic acid (c) were 500 ppm respectively. The open rectangles in {c) indicate 150 ppm of 2-furoic acid.
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Fig. 3. TheYoxygen uptakes of NPS-dependent bac-
teria, P. maltophilia (—{1—), P. fluorescens
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