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Luminous marine bacteria which have ability toproduce pyruvic acid were isolated from fresh fishes. Among them,
newly isolated bacterium BL-1980 having the highest ability to produce pyruvic acid was selected and identified as
Beneckea sp. Optimal conditions for the production of pyruvic acid from glucose by the bacterium BL-1980 were in-
vestigated. At the optimal conditions, 10.6g/L of pyruvic acid was produced at the conversion ratio of 35.33%.
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Fig. 1. Photograph taken with the light emission

from bacterium BL- 1980 grown in the

liguid medium.
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Table 1. Production of pyruvic acid by isolated

strains

Source Strain Pyruvic acid produced

(g/100mL)
BL-1968 -
BL-1969 -
BL-1970 -
BI.-1971 -
BL-1972 -
BL-1973 -
BL-1974 -
BL.-1975 -
BL.-1976 -
BL-1977 -
BL.-1978 -
BL.-1979 -
BL-1980 040
BL-1981 021
BL-1982 034
B1.-1983 0.016

Hair-tail

Mackerel

Squid

Y ellow- tail

oo 0o

Cultured in the preculture medium for 12hr at 28TC.
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Fig. 2. Papaer chromatogram of culture broth and

standard organic acids.

A: Citric Acid, B: Pyruvic Acid,
C: Culture Broth, D: Succinic Acid,
E: Fumaric Acid
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Table 2. Comparison of the production of pyruvic

acid in static culture and shaking culture

Static  Shaking**

culture culture
Initial pH 7.5 7.5
Final pH 5.8 6.0
Glucose consumed (g/100mL.) 1.94 2.30
Pyruvic acid produced (g/100mL) 0.14 0.73
Yield of pyruvic acid (%)* 7.20 31.70
. Yield =——20%C 100 (%)

Glucose consumed

**Cyltured in a reciprocal shaker (112-114 strokes
/min) at 28C for 35hr.
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Table 3. Effect of glucose concentration on the production of pyruvic acid

Glucose concentration

Cultivation time Glucose consumed Pyruvic acid produced

Conversion *

(%) (hr) (g/100mL) (g/100mL.) (%)
2 30 1.96 0.44 22.0
3 45 2.42 0.68 22.6
4 50 2.60 0.75 18.7
*Conversion Product X 100 (%)
Initial  Glucose

Cultured in a reciprocal shaker (112~114 strokes/min) at 28TC.
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Table 4. Effect of initial pH on the production

of pyruvic acid
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Glucose Pyruvic acid

Initial Final Conversion
oH oH consumed produced %)
(g/100mL) (g/100mL)

6.5 6.1 0. 83 0.12 4.0
7.0 6.5 1. 10 0. 30 10.0
7.5 5.8 2.57 0.62 20. 67
8.0 5.8 2.63 0.70 23.33
8.5 5.8 2.59 0.70 23.33
9.0 6.0 2.76 0.74 24.67
9.5 6.5 2.28 0.53 17.67

Cultured in a reciprocal shaker (112—114 strokes
/min) at 28°C using production medium containing
3% of glucose.
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Table 5. Effect of pH control on the production

of pyruvic acid

Initial pH Pyruvic acid produced Cultivation
(g/100mL.) time (hr)
6.0 0.52 84
6.5 1.04 84
7.0 1. 06 60
7.5 0.95 48
8.0 0. 86 48
8.5 0. 47 48
9.0 0.43 48

Initial pH was maintained during fermentation by
addition of 10N-NaOH solution.
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7.0 ?_D/D—'U Table 7. Taxonomical properties of strain BL- 1980

P\t Movrphological and Cultural Characteristics

i
=z £\ \i
6.5+ N\ Colonial morphology:Off-white, Circular, Convex
: Gram stain:Negative
: Addition of 10N-NaOH Shape: Coccobacilli
6.0 3.0

Size: 0.8-1.4 gm

Motility:Mobile by means of a single polar

<<

flagellum (Fig. 4)
10
Physiological Characteristics

Growth type: Facultatively anaerobic
Growth temperature: 4T . —
28C  +
0 . , 45T © —
24 48 72 96 Luminescence: -+ (Fig.1)

Cultivation time(hr) Gas production: —

Glucose and Pyruvic Acid(g/100ml)

Growth( 0. D. 546nm)
o
T

Fig. 3. Effect of pH 7.0 on the production of 0/129 Sensitivity: —
pyruvic acid. Indole production: +
—— pH — O — Growth Curve Voges-Proskauer reaction: —
— &~ Glucose —>— Pyruvic Acid Methyl Red test: —
Carbohydrate metabolism (O/F medium):Fermen-
tative
Enzyme production: Catalase: +
Oxidase: +
Cellulase: +
Gelatinase: +
Nitrate reductase: -+
Amylase: +
Growth on: Maltose: +
Cellobiose: +
Mannitol: +
Proline: +

e m Lactate: -+

Fig. 4. Scanning electron micrograph of strain Pyruvate: -

BL- 1980. Acetate: +

Propionate: -+

Table 6. Effect of temperture on the production Tyrosine: -+

of pyruvic acid
-+ : positive

Temperature Cultivation Glucose Pyruvic acid Conver- — ! negative
T) time (br)  consumed produced sion 0/129 : 2, 4 — diamino — 6, 7 — diisopropylpteridine
{g/100mL.) (g/100mL) (%) phosphate
23 72 2.72 0.55 18.33 O/F: oxidation/fermentation
28 60 2.64 1.06 35.33
33 24 2. 14 0.94 31.33

9. MT #F BL-19802 SH
Cultured in a reciprocal shaker (112-114 stirokes/

2 oAy 23 &3 - ek
min) using a production medium containing 3% of 2 Al Ahgst § 34T BL-19804 3k

glucose 442 Table 7o 2.2Fs]eo] Uk
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