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Effects of Some Carbohydrates and Ammonium Sulfate
on Lignin Degradation by Pseudomonas diminuta
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ABSTRACT: To investigate the influence of cosubstrate supplement and ammonium sulfate on lignin
degradation by Pseudomonas diminuta KM4-2, isolated in the laboratory,the strain was cultured on
the lignin media which contained lignin as a source of carbon and the culture filtrate was analyzed by
Sephadex G-75 column chromatography. It was found that polymerization was not appeared unlike
wood-rot fungi. When the carbohydrates were added, the peak of lignin at 280nm by UV scanning spec-
tra of the filtrate, was significantly increased. In order to determine the effect of ammonium sulfate on
the ligninolytic activity, the isolated strain was incubated in the media containing 0.1%, 0.25% and
0.5% of nitrogen concentration in the Warburg flask and the rate of oxygen uptake was estimated by
Warburg Respirometer. As a result, the activily was maximum at 0.1% of nitrogen concentration and
thereafter decreased in parallel with nitrogen concentration.
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Table 1. Characterization of the isolated organism
(KM4-2)

Test KM 4-2

Morphology rod
Gram reaction -
Motility +
Oxidase +
Catalase +

oxidative
+

Oxidation/Fermentation
Acid from glucose
Fluorescence -
HS production _
Arginine dihydrogenase -
Urease -
Starch hydrolysis -
Gelatin liquefaction *
Casein hydrolysis +
Nitrate reductior: -
ONPG reaction +
Aesculin hydrolysis +
Citrate utilization

MacConkey medium, growth -
Tween 80 hydrolysis -
Lysine decarboxylase -
Ornithine decarboxylase -
Utilization of

Glucose +
Rhamnose R
Mellibiose -
Saccharose -
Lactose -
Maltose -
Mannitol +
Salicin +
Sorbitol _
Trehalose

Xylose +
Glycerol

Inositol _
Raffinose -
Fructose _
Adonitol -
Arabinose -
Dulcitol -
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Fig. 1. Gel permeation chromatography of the crude
0.7 extract of culture media after 20, 25 and 30days
of incubation with Ps. diminuta KM4-2, respec-
_ tively. Symbols : control{uninoculated)(——); 20
E 0.5 (-=-=-+ ), 25(--— and 30(.------- )days after inocula-
§ tion. A, control(lignosulfonate(LS) only), B; LS
< + CMC(carboxymethy! celiulose), C; LS + cel-
§ lobiose, D, LS + glucose, E; LS + xylan.
_‘é’ 0.3 Composition of medium: KH3PQy4, 0.5g;
§ KzHPOy, 0.5g; NaCl, 6.0g; MgSO47H,0, 0.1g;
< CaCl22H30, 0.1g; lignosulfonate 1.0g, and 4.0g
of carbohydrates per liter distilled water.
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Fig. 2. UV scanning spectra of the culture media after 20, 25 and 30days of incubation with Ps. diminuta KM4-2,
respectively. Culture media contained lignosulfonate(0.1%) and various carbohydrates(0.4%).
Composition of medium and culture condition were the same as in Fig. 1.



134 Kim, Shin, Maeng and Seong

Y oglucoseoll A Az oksluel A8 e wal
He e A glayd Halo] eldlio] tha
el deks Foln AzEc, 4E elEEs

5 UV scanningdt 7

A7bato] wjokdl 3 o ofol S

7, Fig.2e04 A8 glzdal 9o wfekg 7o
< ok BTSSR wiokr) 7kl we} s 280
nm —:LHLoM Fx #ste] Fo| dAs Fr)elyd
oh AEzezo Aok 3] Zoleds} 0
o okl FAF FAEot Aasle okg el
Wk, 2lade] w]BEel oa) HaiE wi oofu}

Er oAkl ofAlut kg
ﬁ} %i +zﬂo}— FEaEEe] 2 3

]

Aol ]3] UV*LOIW«] Tl ooz A
 AHE 5ol £ ol elelES v

B4 2o 237t 2o Zﬂ-%

d HaE cleaetEse
dojdehan FA=7] o) Fof Fig, 201]*13? e A
Frb vebskeka A7kl g Fig, 19 73}
o} g 28] & w polyphenol oxidase?} 73]
= Tl E

Jo g Aoz AzdE
polyphenol oxidase®} quinone oxidoreductasez}
2400 00
Ooooo
oC
0
= &L
-= O
3 1600 o
= o
3 1)
= o
9 800 B o o 00
= o o**
o o*° L
o o o
o . n.‘
o (1]1]
e .o'o
0 loosonecoeteB B8Cononay R ooomono oo

0 2 4 6 3 10 12 14 16
Time (hours)

Fig. 3. Changes of degradability of Ps. diminuta KM4-2
against lignin at various concentration of am-
monium sulfate. Symbols: 1.0g{ 0), 2.5¢(e)
and 5.09(0) of (NH4,SOy per liter of media.
Composition of medium: KH;PO,4, 0.5g;
K;HPOy4, 0.5g; NaCl, 6.0g; MgSO4-7H,0, 0.1g;
CaClz-2H0, 0.1g; glucose 3.0g per liter distilled
water.
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Fig. 4. Effects of (NH4),SO4 concentration on the
growth of Ps. diminuta K KM4-2. Symbols are

the same as in Fig. 3.
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