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Studies on the Glutamic Acid Production by an Alkalophilic Bacterium
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1College of Pharmacy, 2College of Natural Sciences, Ewha Womans University, Seoul, Korea

An alkalophilic bacterium isolated from compost was selected, identified and tested for the production
of glutamic acid from ammonium fumarate. The bacterium was closely related to Bacillus brevis. The
conditions for glutamic acid production were pH 8.0, 2% fumaric acid, and 0.8% nutrient broth.
The mechanism of glutamic acid formation in this strain was postulated as following scheme. (1)
Ammonium fumarate — Aspartic acid (2) Aspartic acid+ o-Ketoglutaric acid — Glutamic

acid + Oxaloacetic acid.
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Fig. 1. The standard calibration curve for the deter-
mination of glutamic acid.
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Fig. 2. The two-dimensional TLC of the filtrate of
Bacillus species No. 35 strain culture broth.

TLC was developed two-dimensionally: first develop-
ment in the solvent system 1-PrOH:H,0 (9:5, v/v) and
second development in the solvent system 1-BuOH:
HAC:H,0 (18:2:5, v/v/v). The spots were visualized
using ninhydrin reagent.
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Fig. 3. The microscopic photograph of Bacillus species
No. 35 strain ( x 600).
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Table 1. The morphological, cultural and biochemical
characteristics of strain Bacillus species No. 35.

Morphological characteristics

Form rods
Size width 0.5-1um
length 2-5um
Motility positive
Gram staining positive
Spore spherical
Cultural characteristics
Nutrient broth positive
Nutrient agar slant positive
Alkaline medium positive
Basal medium positive
Anaerobic agar negative
Sabouraud dextrose agar negative
3% NaCl nutrient broth negative
Temperature for growth, °C 20-55
pH range 6.5-11
Biochemical characteristics
Catalase activity positive
Urease activity positive
Hydrolysis of starch positive
casein positive
Reduction of nitrate positive
methylene blue positive
Indole & H,yS production negative
Fermentation of mannitol,
xylose, arabinose negative
Gelatin liquefaction positive
Citrate utilization positive
Methyl red & Voges-
Proskauer test negative

vzl 2= HrlEle fumaric acid & %ol W& EF
ghal Ao e 29 HrtollA Al 7 Wk
o} 1% Mol vzt AAG FotEAE
gigd o} (Table 3).

Furharic acid 4l o32i7kx oh& f714-& A7t
sto] FReA AL AYFE A3 fumaric acid,
citric acid, oxaloacetic acid, succinic acid, e-ketog-
lutaric acid £42 FF24 Aol Hadarh
A §71Ae WobEA % ASE TR A4

< % 4 i3tk (Table 4).
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Fig. 4. The time course of the glutamic acid pro-
duction.

Table 2. The effect of pH on the glutamic acid pro-
duction and cell growth.

Initial pH .
Before After Final Growth G.A.
autoclave autoclave pH (0D (mg/mi)
6.0 5.90 5.85 0.011 [{]
7.0 6.30 6.30  0.008 0
8.0 7.30 9.15 2.840 0.9374+0.471*
9.0 8.45 9.15 3.135 0.738+0.242
10.0 9.50 9.30 4.055 0
11.0 10.05 9.40 3.440 0

*Values are mean+S.D.

F714 492 2 nutrient broth ™Al yeast extract,
beef extract, polypeptone, casein, corn steep liquor,
peptone 5% 0.8% F==A s zzte] viz]q
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Table 3. The effect of fumaric acid concentration on
the glutamic acid production and cell growth.

Fumaric acid Growth G.A.
conc. (%) (0.D) {mg/ml)
0.5 1.446 0
1 1.620 2.137+0.335*
2 1.512 2.818+0.273
3 1.337 2.403+0.406

*Values are mean+S.D.

Table 4. The effect of carbon sources on the glutamic
acid production and cell growth.

C. source (%) Growth (0.D) G.A. (mg/ml)
Fumaric acid 1.627 2.113

a -Ketoglutaric acid 2.841 0.128
Oxaloacetic acid 1.194 0.344
Succinic acid 1.191 0.207
Citric acid 1.723 1.133
Maleic acid 0.000 0

None 1.050 0

Table 5. The effect of organic nitrogen sources on the
glutamic acid production and cell growth.

N. source (0.8%) Growth (0.D) G.A. (mg/mi)
Nutrient broth 1.533 2.267
Yeast extract 2.409 0.573
Beef extract 0.602 0.930
Polypeptone 0.005 0

Casein 0.008 0

Corn steep liquor 5.392 0
Peptone 0.000 0
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Table 6. The pattern of amino acids in the reaction
mixture of whole cell of No. 35 strain and various
substrates.

Presence of Presence of

Substrate glutamic acid  aspartic acid
Ammonium fumarate +++ +
a-Ketoglutaric acid- - -
Ammonium

a-Ketoglutaric acid-

Aspartic acid A -
Oxaloacetic acid-

Glutamic acid ts -

+ + +: Significant amount; +: trace amount; -: no

presence
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a-ketoglutaric acid ¢} aspartic acid 7} £33 23
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