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Abstract — For production of vanillic acid from vanillin, optimum culture conditions for Pseudomo-
nas sp. GD-088, having vanillin-oxidizing activity were investigated. The highest vanillin-oxidizing
activity was obtained when this strain was cultured at 30C for 24 hr in a medium consisting
of 3.0 g/l xylose and 0.46 g/l NH,Cl (pH 7.0). When 18 g/l of whole Pseudomonas sp. GD-088
cells as the enzyme source was used in 50 mM phosphate buffer (pH 7.0) containing 3.0 g//
of vanillin, 2463 g/ of vanillic acid was produced for 40 minutes. This amount of vanillic acid
corresponds to a 90% vyield, based on vanillin.
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Specific activity
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Fig. 1. Effect of carbon sources on the vanmillin-oxidizing activity of Pseudomonas sp. GD-088.
C/N ratio was 10 and cultivation was carried out at 30C in culture medium containing (a) 0.1% of glycerol,
(b) 0.1% of xylose, (c) 0.1% of glucose, (d) 0.1% of sucrose as a sole carbon source

Specific activity: (uM/10 min./mg cell)



674 Kor. J. Appl. Microbiol. Biotechnol.
d 20 -
1.5 - ’.’" "’.’- . P
.’"‘ . * i .
AN r o L 1
4 “ N . <+ 10
- ‘ o 7. . ,
.: "‘-. ,. ". : .
; » & . .
. - L : 5 -
I | ) ) 4:3’
o« pouf
. 1.0 E
= g
B e
o —
© (a} (b) (c) ‘o
& &
S 0.5t
whes
L
&
W |
0.0 i 1 L F 1 1 L 1 L [ 1 1 i [ L | 1
$tQ0 20 30 40 10 20 30 40 10 20 30 40 10 20 30 40 10 20 30 40
Time (hour)

Fig. 2. Effect of xylose concentration in the culture medium on the vanillin-oxidizing activity of Pseudomonas sp.

GD-088.

Cultivation was carried out at 30C in culture medium containing (a) 0.5 g/f, (b) 1.0 g/I, (c) 3.0 g/I, (d) 5.0 g/l,

(e) 10 g/l of xylose, respectively.
Specific activity: (UM/10 min./mg cell)

Table 1. Effect of nitrogen source on the vanillin-oxidi-
zing activity of Pseudomonas sp. GD-088

Nitogen Growth Wet Specific
sources (0D, weight activity
600 nm) g/ (uM/10 min./

mg cell)
NH,CI 0.904 1.260 22.22
(NH4).50, 1.023 1.400 20.20
NH,NO; 0.887 1.240 16.61
NH,H,PO, 0.856 1.202 16.77

C/N ratio was 30 and cultivation was carried out at
30C.
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Fig. 3. Effect of C/N ratio on the vanillin-oxidizing activity of Pseudomonas sp. GD-088.

Cultivation was carried out at 30C in culture medium. The C/N ratio was (a) 5, (b) 10,

{e) 50, respectively.
Specific activity: (uWM/10 min./mg cell)
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Fig. 4. Effect of medium pH on the vanillin-oxidizing
activity of Psendomonas sp. GD-088.

Cultivation was carried out for 21 hours at 30C in
culture medium,

Specific activity: (uM/10 min./mg cell)
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Fig. 5. Time course of the vanillin-oxidizing activity of
Pseudomonas sp. GD-088.

Cultivation was carried out at 30C in culture medium.
Specific activity: (uM/10 min./mg cell)
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Fig. 6. Effect of cell concentration on vanillic acid pro-
duction with resting cells.

Reaction was carried out for 30 min. at 30C in reaction
mixture contamning 0.3% of vanillin and 100 mM phos-
phate buffer (pH 7.0).
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Fig. 7. Effect of vanillin concentration on vanillic acid
production with resting cells.
Reaction was carried out for 30 min. at 30C in reaction

mixture containing 18 g// of cell concentration and 100
mM phosphate buffer (pH 7.0).
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Fig. 8. Effect of buffer sources and concentration on
vanillic acid production with resting cells.

Reaction was carried out for 30 min. at 30C in reaction
mixture (pH 7.0) containing 18 g// of cell concentration
and 0.3% of vanillin,

Symbols: Na-K buffer (@ - @), Tris-HCI buffer (lH—H1)

buffere} Tris-HCI buffere] gl 2.7, Na-K bufferol] <)
o124} 50 mM<Y = vanillic acid®] WA eko] 1.56 g/!
Z FH7} Ho] b2 Adle) AlLHow 50 mMe
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Fig. 9. Effect of pH on vanillic acid production with
resting cells.

Reaction was carried out for 30 min. at 30C in reaction
mixture containing 18 g/l of cell concentration, 0.3%
of vanilin and 50mM phosphate buffer.
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Fig. 10. Effect of temperature on vanillic acid produc-
tion with resting cells.

Reaction was carried out for 30 min. in reaction mix-
ture containing 18 g/ of cell concentration, 0.3% of
vanillin and 50 mM phosphate buffer (pH 7.0).
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Fig. 11. Time course of vanillic acid production with
resting cells.

Reaction was carried out for 30 min. in reaction mix-
ture containing 18 g/l of cell concentration, 0.3% of
vanillin and 50 mM phosphate buffer (pH 7.0).
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