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Table 1. Comparision of growth and specific activity
of nicotinic acid hydroxylase of isolated microorgani-
sms

Strains Growth Specific acitivity
(Aseo) (unit/mg protein)
SH-002 0.838 9.1
SH-005 0.963 11.8
SH-007 1.362 16.7
SH-018 0.646 8.9
SH-032 0.344 6.2

Cultivation was carried out for 24 hrs at 30C in me-
dium containing 0.2% nicotinic acid, 50 mM phosphate
buffer (pH 7.0) and trace elements.
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Fig. 1. Electron micrograph of Pseudomonas sp. SH-
007 by TEM (Trasmittance Electron Microscope;
Sorvall TEM, 100CX-Hl 80 kV, Japan) after staining
with 2% phosphotungstic acid {pH 6.8).
Magnification, 22,000X.

Table 2. Characteristics of the bacterium SH-007

Assimilation of carbon compounds:

Glucose 4+ Arabinose — Mannose —
Mannitol + Gluconate + Malate —+
Caprate + Citrate — Adipate +
Maltose +  N-acetylglucoamine +
Phenylacetate  +

Reduction of nitrate to nitrite +
Reduction of nitrate to nitrogen —
Indole production from trptophan —
Acidification of glucose +
B-Galactosidase +
Oxidase +
Urease -

Symbols: +; Positivie: —; Negative.



¥ % . Nicotinic acid2%-¥ 6-hydroxynicotinic acid®] A4t

—497—

2.0 g/l°] nicotinic acidE ARE-3}SIT)

Z2 AlEZ 2] nicotinic acid hydroxylase®] ®}&Ajo|
2 A Aafel gEs ZAEE] k] 2g/19)
nicotinic acid& A #2] v Aol Table 33} o] F7]
AAYE et Ades £33 A, (NH).SO.Z
Hd71ek A9, #A%F 2 nicotinic acid hydroxylase 2]
HZd o] (NHy),S0,9 =7t 71845 84 Z718t
Sovt (NHp).SO.8 557t 1g/lo1dd We 1 37t

20

&
]
1

i

T
1
Growth (0.0. at 600nm, »—a)

Specific activity ( e—e)

«n
T
1
4
n

1 I 1 1
0,5 1.0 2,0 3.0

Concentration of nicotinic acid (g/1)

Fig. 2. Effect of nicotinic acid concentration in culture
medium on the specific activity of nicotinic acid hyd-
roxylase of Pseudomonas sp. SH-007.

Cultivation was carried out for 24 hrs at 300C in me-
dium containing 50 mM phosphate buffer (pH 7.0) and
trace elements, in addition to nicotinic acid.

Table 3. Effect of inoganic nitrogen source on the
specific acitivity of nicotinic acid hydroxylase of
Pseudomonas sp. SH-007

Inorganic Concentration Growth Specific acitivity

nitrogen (g/h (Asw) (unit/mg protein)
None 1.369 16.7
0.25 1413 225
0.50 1.452 23.8
(NH,):S0, 0.75 1.514 247
1.00 1.627 253
1.50 1.508 23.9
(NH,).CO 1.00 1.449 17.5
NH,CI 1.00 1.374 125
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Fig. 3. Effect of medium pH on the specific activity
of nicotinic acid hydroxylase of Pseudomonas sp.
SH-007.

Cultivation was carried out for 24 hrs at 30T in me-
dium containing 0.2% nicotinic acid, 0.1% (NH,),SO,,
50 mM phosphate buffer and trace elements.

Table 4. Effect of organic nitrogen source on the
specific acitivity of nicotinic acid hydroxylase of
Pseudomonas sp. SH-007

Organic Concentration Growth Specific acitivity

nitrogen (g/h (Aso)  (unit/mg protein)

None 1.687 58.1

Yeast

Extract 0.005 1.743 66.7
0.010 1.851 65.9
0.015 1.880 67.1
0.020 2.052 54.8

Peptone 0.005 1.833 76.8
0.010 1.862 73.2
0.015 1.871 69.9
0.020 1.926 62.1

Cultivation was carried out for 24 hrs at 30C in me-
dium containing 0.2% nicotinic acid, 50 mM phosphate
buffer (pH 7.0) and trace elements, in addition in inor-
genic nitrogen.

Cultivation was carried out for 24 hrs at 30C in me-
dium containing 0.2% nicotinic acid, 0.1% (NH,),SO,,
50 mM phosphate buffer (pH 7.5) and trace elements,
in addition to organic nitrogen.
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Fig. 4. Effect of nicotinic acid feeding on the specific
acitivity of nicotinic acid hydroxylase of Pseudomo-
nas sp. SH-007.

Cultivation was carried out for 24 hrs at 30C after
feeding nicotinic acid in medium containing 0.2% nico-
tinic acid, 0.1% (NH,).S0O,, 50 mM phosphate buffer and
trace elements.
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Fig. b. Time course of the specific acitivity of nicoti-
nic acid hydroxylase of Pseudomonas sp. SH-007.
Cultivation was carried out for 24 hrs at 30T on fee-
ding 0.15% nicotinic acid in medium containing 0.2%
nicotinic acid, 0.1% (NH,),SO,, 50 mM phosphate buffer
and trace elements.
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Fig. 6. Effect of cell concentration on 6-hydroxynico-
tinic acid production with resting cells.
Reaction was carried out for 4 hours at 30C in reac-
tion mixture (pH 7.5) containing 0.2% of nicotinic acid
and 50 mM phosphate buffer.
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Fig. 7. Effect of nicotinic acid concentration on 6-hy-
droxynicotinc acid production with resting cells.
Reaction was carried out for 4 hours at 30T in reac-
tion mixture (pH 7.5) containing 4.0 g/ of cell concent-
ration and 50 mM phosphate buffer.
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Fig. 8. Effect of pH on 6-hydroxynicotinic acid pro-
duction with resting cells.

Reaction was carried out for 4 hours at 30C in reac-
tion mixture containing 4.0 g/l of cell concentration,
0.2% of nicotinic acid and 50 mM phosphate buffer.
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Fig. 9. Effect of temperature on 6-hydroxynicotinic

acid production with resting cells.

Reaction was carried out for 4 hours at 30C in reaction

mixture (pH 7.0) containing 4 g/! of cell concentration,
0.2% of nicotinic acid and 50 mM phosphate buffer.
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Fig. 10. Time course of 6-hydroxynicotinic acid pro-
duction with resting cells.

Reactions was carried out at 30C mixture (pH 7.0) co-
ntaining 4.0 g/l of cell concentration, 0.2% of nicotinic
acid and 50 mM phosphate buffer.
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Production of 6-hydroxynicotinic acid by nicotinic acid-assimilating Pseudo-

monas sp.

Jeong-Jin Hong, Ki-Chul Hwang and Won-Gi Bang (Department of Agricultural Chemistry,

Korea University, Seoul 136-701, Korea)

Abstract : For the production of 6-hydroxynicotinic acid from nicotinic acid, bacteria capa-

ble of assimilating nicotinic acid as a sole carbon, nitrogen and energy source were isolated
from soils. Among them, SH-007, newly isolated strain having the best acitivity of nicotinic
acid hydroxylase was selected and identified as Pseudomonas sp. The specific acitivity of
nicotinic acid hydroxylase of Pseudomonas sp. was highest when the strain was cultured
at 30C for 24 hrs in the medium (pH 7.5) containing 2 g nicotinic acid, 1g (NH,),SO,,
and 0.5 g peptone per liter. The addition of 1.5 g// of nicotinic acid into the 24 hrs incubated
culture medium resulted in the 12% higher specific acitivity of nicotinic acid hydroxylase
than that of the non-added control after further 18 hrs incubation. In the 6-hydroxynicotinic
acid production through the reaction with resting cells, 2.22 g/l of 6-hydroxynicotinic acid
was produced from 2 g/l of nicotinic acid after incubation of 3 hrs under optimum condi-
tions, which correpsonds to 98.2% of theoretical 6-hydroxynicotinic acid yield.



