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Isolation and Identification of Flavor-Producing Microorganisms from Traditional Kochujang. Min-
Seon Koo*, Young-Soo Kim, Hoon-Il Oh' and Jong-Kyu Kim’. Korea Food Research Institute, Songnam 462-
420, Korea, 'Departrment of Food Science and Technology. King Sejong University, Seoul 133-747. Korea,
“Department of Applied Microbiology, Yeungnam University, Kgongsan 712-748, Korea — Microorganisms were
collected to isolate the microbes producing Kochujang flavor from 3 kinds of traditional Kochujang. The strain
B7 and Y20 which scored the highest sensory evaluation value among 400 microorganisms were finally selected.
Also, they showed the most similar flavor pattern to the traditional Kochujang’s by comparison of GC chromato-
gram after sniffing test. As the result of the result of the morphological and physiological experiments, the
bacterial strain B7 could be identified Bacillus licheniformis and the yeast strain Y20 Saccaromyces dairensis.
Especially, the bacterial strain B7 could grow in anaerobic condition and was able to hydrolysis the starch

that was the major component in Kochujang.
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Table 1. Instrument and working condition for rapid gas
chromatography

Instrument Shimadzu GC 8A

Column Chemically bonded fused silica
capillary column (CBP20-W12-100)

Injector Temp. 240C

Detector Temp. 240TC

Oven Temp. 60C~ 10T/ min~—200C

Carrier gas N, (8 m{/min)

Detector FID
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Fig. 1. Gas chromatogram and organoleptic characteristics
of flavors in Soonchang Kochujang.
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Fig. 2. Gas chromatogram and organoleptic characteristics
of flavors produced by bacteria B7 selected finally.
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Fig. 3. Gas chromatogram and organeleptic characteristics
of flavors produced by yeast Y20 selected finally.

Table 2. Sensory evaluation scores of Kochujang prepared
with selected strains

Strains Smell* Taste*
B(Bacteria)4 3.50° 3.170**
B6 317° 3.00°
B7 2.83" 3.17"
Y(Yeast)16 267 3.17°
Y20 3.33" 3.67¢
B4+Y16 3.83° 2.83¢
B6+Y16 4.00° 3.50"
B74+Y16 4.17" 3.00°
B4+ Y20 3.50" 3.33°
B6+ Y20 3.83° 3.67
B7+ Y20 4.00° 3.07¢

*Fach value was a mean sensory score of 14 trained panel,
b=very good, 1=same with control.

**The same letters indicate no significant difference at the
5% level using Duncan's multiple range test.
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Fig. 4. Gas chromatogram and organoleptic characteristics
of flavors produced by B7 and Y20 selected finally.
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Table 3. Characternistics of bacterium selected from Kochu-
jang
1. Morphological and culture characteristics

Characteristics Results
Cell Shape rod
Size(um) 1.5~3
Colony Form irregular
Elevation convex
Margin lobate
Motility +
Endospore t
Growing on Nutnent broth pellicle
Anaerobic growth +
+: positive, —: negative

2. Physiological characteristics

Characteristics Results

+

Gram stain

Catalase reaction
Oxidase reaction
Voges-Proskauer test

pH in V-P broth <6
>7

+ + + +

Nitrate reduction
Acid from D-Glucose
L-Arabinose
D-Xylose
D-Mannitol
Gas from glucose
Hydrolysis of Casein
Gelatin
Starch
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Table 4. Characteristics of yeast selected from Kochujang

1. Morphological and culture characteristics

Characteristics Results
Shape globose
Multiplication multilateral budding
Ascospore +
Colony Form circular

Margin entire
Elevation convex, raised
Growth on 50% glucose- +
yeast extract agar
Growth in 10% NaCl+ +

5% glucose medium
Growth at 37C =

+: positive, —: negative

2. Biochemical characteristics

Characteristics Results

Diazonium Bilue B(DBB) staining —
Urease production —
Cycloheximide resistance

0.01% concentration —
0.1% concentration -
Coenzyme Q structure Qs
DNA G+C content 38.86%
Acid production +
Nitrate assimilation  —

3. Physiological tests
3-1. APl Kit

Characteristics Results

Utilization of:
Galactose, glycerol, Mannose, glucose +
Saccharose, N-acetyl-D-glucosamine, —
L-arabinose, cellobiose, raffinose, trehalose,
2-keto-D-gluconate, a-methyl-D-glucoside,
sorbitol, D-xylose, ribose, rhamnose,
erythritol, melibiose, melezitose, lactose,
inositol, actidione, DL-lactate, maltose,
palatinose, glucuromate, gluconate,
levulinate, sorbose, glucosamine, esculin
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3-2. VITEK

Characteristics Results

Utilization of:
Maltose, glycerol, glucose +
Galactose, lactose, sucrose, cellobiose, —
a-methyl-D-glucose, xylose, arabinose,
trehalose, melezitose, raffinose, urea,
N-acetyl-D-glucosamine, xylitol, dulcitol,
adonitol, palatinose, sorbitol, erythritol,
melibtose, cycloheximine, inositol,
nitrate, 2-keto-D-gluconate

3-3. Biolog system

Characteristics Results

Oxidation of:

a-D-glucose, glycerol, maltose, D-galactose +
Water, acetic acid, formic acid, -
propionic acid, succinic acid, methyl-succinate,
L-aspartic acid, L-glutamic acid, L-proline,
D-gluconic acid, dextran, inulin, cellobiose,
centiobiose, maltotriose, D-melezitose,
melibiose, palatinose, D-raffinose, stachyose,
sucrose, D-trehalose, turanose, D-galactose,
N-acetyl-D-glucosamine, D-psicose, L-sorbose,
salicin, D-mannitel, D-sorbitol, D-ararbital,
xylitol, tween 80

Assimilation of:

a-D-Glucose, D-melibiose + D-xylose +
Maitose, D-galactose, D-mannitol,
Water, fumaric acid, L-malic acid, —
methylsuccinate, bromosuccinic acid,
L-glutamic acid, y-amminobutyric acid,
a-ketoglutaric acid, 2-keto-D-gluconic acid,
D-gluconic acid, dextran, 1nulin, celiobiose,
gentiobiose, maltotriose, D-melezitose,
D-melibiose, platinose, D-raffinose,
stachyose, sucrose, D-trehalose, turanose,
N-acetyl-D-glucosamine, D-glucosamine,
D-psicose, L-rhamnose, L-sorbose,
a-methyl-D-glucoside, B-methyl-D-glucoside,
amygdalin, arbutin, salicin, valtitol, D-sorbitol,
adomitol, D-arabitol, xylitol, erythritol, glycerol,
tween 80, L-arabinose, D-arabinose, D-ribose,
D-xylose, pyruvic acid+ D-xylose,
D-glucuronic acid + D-xylose, dextran-+ D-xylose,
m-inositol + D-xylose, 1,2-propanediol + D-xylose,
acetoin + D-xylose, quinic acid+ D-xylose,
N-acetyl-L-glutamic acid + D-xylose,
5-keto-D-gluconic aid + D-xylose
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