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Microbial Degradation of Aromatic Compounds in Industrial Wastewater

Park, Chun-Ho, Yong-Ki Kim and Pyong-Su O*
Fermentation Technology Laboratory, R&D Center Facific Chemical Co. Lid Ansan 425-120, Korea

Abstract — The bacteria which can biodegrade aromatic compounds were screened from soil
and wastewater. The isolated Pseudomonas sp. HC107 had high removal rate of COD and
phenol. And also this strain grew on m-cresol, salicylate, toluene, 24-D and benzene. When
the strain culture (2 m//day) was treated on continuous reactor at mixed wastewater from
chemical, pharmaceutical and dye industry, the treatment rate of COD, BOD and phenol was
to be about 92.5%, 95.3% and 93.5%, respectively.
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Table 1. Comparison of cell growth, removal rate of
COD and phenoi by the isolated strains

Strain ~ Cell growth  COD removal Phenol removal
No. (O.D at 600 nm) rate (%) rate (%)
HC23 (0.7613 42.9 53.1
HC57 (1.8659 48.8 65.3
HC68 (0.6357 39.1 51.5
HC107 1.1397 66.1 74.9
HC131 0.4326 37.3 45.7

The cells were grown for 3 days at 30C in MM2 media
containing phenol (600 mg//} as a sole source of carbon
and energy.
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Table 2. Growth characteristics of the isolated strains
on various aromtic compounds

Growth*

Substrates ‘

HC23 HC57 HC68 HC107 HC131
benzene + + + + + +
benzoic acid + ++ + + +
2,4~D — + — + _
m-cresol + —~ -+ 4 - —
phenol + + b o + + + 4+ +
salicylate + - + + + —
toluene +++ +++ +++ +++ +++

*Isolated strains were incubated for 5 days at 30C
in MM2 media containing 500 mg/! of substrates, Sym-
bols; —, no growth; -+, poor growth; + +, moderate
growth; + + +, good growth

Fig. L
rain HC107.
One scale indicates 1.0 pm.

The phase contrast microphotograph of the st-
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Table 3. Morphological, cultural and physiological cha-
racteristics of the isolated strain HC107

1. Morphological characteristics

Gram staining negative
Shape rod
Motihty mohile
Flagella positive
Spore staining negative
2. Cultural characteristics
Colony on nutrient agar
Form circular
Surface mucoid
Elevation convex
Color cream white
Growth on agar slant beaded
3. Physiological characteristics
Growth temp, (C) 4~41
Opt. temp. (C) 30
Growth pH 5~10
Opt. pH 7.5
Catalase positive
Oxidase positive
Voges-Proskauer test negative
Denitnification positive
Hydrolysis of Starch positive
Casein negative
Tween 80 positive
(Gelatin negative
Carbon source for growth
L-arginine negative
L-alanine positive
L-histidine negative
Glucose positive
Citrate positive
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Fig. 2. UV-s aning spectra of phenol during biodegra-

dation by Pseudomonas sp. HC107.

The srain was incubated at 30C in MM2 media with
phenol (500 mg/l). a is the culture extracts at 0 time
and b, ¢ and d are those of 1, 2 and 4 days old cultu-
res, respectively.
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Table 4. Effect of substratre concentration on the gro-
wth of Pseudomonas sp. HC107

Concentration (mg/l)

Substrates

200 1000 1500 2000 2500
benzene + + -+ o - —
m-cresol + + + — - _
2,4-D + — — _ _
phenol +++ +++ +++ ++ —
salicylate + + + — — -
toluene +4+4+ +4+4+ +++ ++ 4+ 4+

Pseudomonas sp. HC107 was incubated for 5 days at
30C in MM2 media containing various compounds.
Symbols; —, no growth; +, poor growth; + +, mode-
rate growth; + -+ 4+, good growth

Tabte 5. The general characteristics of the influent wa-
stewater

Concentration (mg/l)

Components
G H K mixed

pH 5.0 6.8 6.7 6.7
N 400 252 133 240
CODuma 900 355 1484 980
BOD; 1100 1078 1530 1350
phenol 320 145 418 300
phosphate 15 10 20 16
total nitrogen 54 22 130 61
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abe} 1 zel= FHAFch o]} v]Bo Fojgfo] wlE
A EEH M 2mi 0] FodAlE COD A A g
T aolz) gt =g F2A] vh3Fe] 2o 254
m-E ASENE FEI A Table 63 7o) 30T
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Fig. 3. Change of COD removal rate in mixed waste-
water treated with different concentration of Pseudomo-
nas sp. HC107 culture media.
Symbols; (), control; (@), 1 m{/day; (72), 2 m//day; (W),
4 mi/day, (»), 10 m{/day

Table 6. Effect of temperature on the COD removal
rate

Temperature (C) COD removal rate (%)

15 60.5
20 73.6
25 89.3
30 921
35 90.1
40 62.4
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Table 7. The average data of the removal of organic
matter in mixed wastewater treated Pseudomonas sp.
HC107 using continuous reactor for 4 weeks

Pseudomonas sp. HC107 Control
ltems
Effluent  Removal Effluent Removal

concentration  rate concentration  rate
(mg/h) (%) {(mg/l) (%)
SS 14.4 94.0 40.8 83.1
CODwun 73.1 925 125.6 87.2
BOD:- 63.5 95.3 110.5 91.8
phenol 195 93.5 450 85.0

Fig. 4. Microphotograph of Protozoa sp. (Opercularia
sp.) (X300).
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HpakE sl B A &8l el v EE FElste] A
B3t ol §838l7] fsl Hg H Eokel A 150
9] #& FElstdeh 1 Felli COD A 7#H-5-3 v
skE&ghghE-0] o] 85| 7}A 4% HCI07+#3 A
wHalod Pseudomonas sp.2 A5tk G5 e)x
Az A Pseudomonas sp. HC107 wieFed& 2 mi/
day® AejstHA 31e, Alef % =R FAel HA5E
Siete] odEAeldt A3 xelo<¢ COD, BOD %
phenol #|7#&°] Hd 925%, 953% % 935%E -}
elutc}.
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