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Production of Benzoylformic Acid from DL-Phenylglycine by Bacillus sp. YH-001. Yun-Hee
Park, II-Seok Lee and Won-Gi Bang. Department of Agricuitural Chemistry, Korea University,
Seoul 136-701, Korea—For the production of benzoylformic acid from DL-phenylglycine, 8 strains of
bacteria capable of producing benzoylformic acid were isolated from soil. Among them, the strain YH-001
showed the highest activity for production of benzoylformic acid, and was partially identified as a Bacillus
sp. For the production of benzoylformic acid, a reaction mixture and reaction conditions were optimized as
follows: the reaction mixture contained 2 g of DL-phenylglycine and 50 g of wet cells in 17 of 50 mM pot-
assium phosphate buffer (pH 8.0) and the reaction was camried out at 40C with shaking. After 6 hr incuba-
tion, 1.01 g/l of benzoylformic acid was produced which cormresponded to a conversion yield of 50.5%.
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Table 1. Comparision of growth and specific activity of iso-
lated microorganisms

Strains Growth Specific activity
YH-001 0.211 16.79
YH-008 0.438 4.66
YH-017 0.287 3.44
YH-021 0.253 11.46
YH-033 0.221 10.24
YH-047 (0.234 10.71
YH-072 0.219 15.4
YH-079 0.260 11.16

*Reaction was carried out 12 hr at 307C in the reaction mixture
containing 20 g/l (wet weight) of cell concentration, 0.2% of DL-
phenyliglycine and 50 mM potassium phosphate buffer (pH 7.2).
Specific activity: (UM/hr/g cell).
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Table 2. Physiological and biochemical characteristics of the
isolated strain YH-001

Assimilation of carbon compounds:

D-glucose +  L-arabinose +  D-gluconate +
D-mannose +  D-rnibose +  DL-lactate +
D-fructose +  L-sorbose - D-glucuronate -
maltose +  D-melizitose - citrate -
lactose +  D-xylose +  succinate +
SUCTose +  mannitol - acetate -
D-cellobiose +  dulcitol - malate +
L-rhamose + Inositol +  N-acetyl-
raffinose +  glycerol +  glucosamine  +
mellibiose +  adonitol -

Motility  : +

Gram test :+

Shape :rod

Oxidase 4

Catalase :+

Oxygen requirement : facultative anaerobe
O/F test: fermentative

Reduction of nitrates to nitrites : -
Methyl red test -

Strach hydrolysis : -

Gelation hydrolysis
Indole production -
Glucose acidification : +

Urease : -
Arginine dihydrolase :-
(-Galactosidase D+

Symbols: +, positive: -, negative.
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Fig. 1. Growth curve of YH-001 and change in benzoylfor-
mic acid producing activity.
Cultivation was carried out at 30°C in LB medium. Reaction
was carried out for 12 hr at 30C in reaction mixture containing
20 g/1 (wet weight) of cell concentration, 0.2% of DL-phenyl-
glycine and 50 mM potassium phosphate buffer {pH 7.2). Spec-
ific activity: (UM/hr/g cell). Cell O.D.: @—@, Specific activity:
A—h
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Fig. 2. Effect of cell concentration on the benzoylformic acid
production with resting cells.

Reaction was carried out for 6 hr at 307 in the reaction mixture
containing 0.2% of DL-phenylglycine and 50 mM potassium
phosphate buffer (pH 7.2).
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Fig. 3. Effect of DL-phenylglycine concentration on the ben-
zoylformic acid production with resting cells.

Reaction was carried out for 6 hr at 30T in the reaction mixture
containing 50 g/l {(wet weight) of cell concentration and 50 mM
potassium phosphate buffer (pH 7.2).
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Table 3. Effect of different buffers on benzoylformic acid
pmductmn with resting cells

Buffers (pH 7.2)

Benzoylformic acid (g/1)

Potassium phosphate 0.749
Sodium phosphate (.743
Imidazole-Cl] 0.174
Tris-Cl 0.681

*Reaction was carried out for 6 hr at 30C in reaction mixture
containing 50 g/l (wet weight) of cell concentration, 0.2% of DL-
phenylglycine.
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Fig. 4. Effect of buffer concentration on the benzoylformic
acid production with resting cells,

Reaction was carried out for 6 hr at 30°C 1n the reaction mixture
containing 50 g/ (wet weight) of cell concentration and 0.2% of
DL-phenylglycine (pH 7.2).
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Fig. 5. Effect of pH on the benzoylformic acid production with
resting cells.

Reaction was carried out for 6 hr at 30°C in the reaction mixture
containing 50 g/l (wet weight) of cell concentration, 0.2% of DL-
phenylglycine and 50 mM potassium phosphate buffer.
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Fig. 6. Effect of temperature on the benzoylformic acid pro-
duction with resting cells.

Reaction was carried out for 6 hr in the reaction mixture con-
taining S0 g/1 (wet weight) of cell concentration, 0.2% of DL-
phenylglycine and 50 mM potassium phosphate buffer (pH 8.0).

tive forms of phenylglycine

Table 4. Production of benzoylformic acid from optically ac-

Substrates Substrate  Benzoylformic Conversion
(g/) acid yield (%)
DL-Phenylglycine 2.0 1.01 50.5
D-Phenylglycine 1.0 0.02 2.0
L-Phenylglycine 1.0 1.00 100

*Reaction was carried out for 6 hr at 40C in reaction mixture
containing 50 g/l (wet weight) of cell concentration and 50 mM
potassium phosphate buffer (pH 8.0).
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Fig. 7. Time course of the benzoylfermic acid production
with resting cells.

Reaction was carried out at 40°C in the reaction mixture con-
taining 50 g/l (wet weight) of cell concentration, 0.2% of DL-
phenylglycine and 50 mM potassium phosphate buffer (pH 8.0).
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