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Isolation of Immuno-stimulating Strain Bacillus pumilus JB-1 from Chungkook-jang and Fermenta-
tional Characteristics of JB-1. Kwon, Ha-Young, Young-Sook Kim, Gi-Seok Kwon!, Chong-Suk Kwon
and Ho-Yong Sohn*. Dept. of Food and Nutrition Andong National University, Andong 760-749, Korea,
"The School of Bioresource Science, Andong National University, Andong 760-749, Korea —To produce
functional and high nutritional chungkook-jang, an immuno-stimulating and rapid growing bacterium was
isolated from one of Korean traditional food, chungkook-jang. The isolated bacterium was identified as Bacil-
lus pumilus and deposited in Korean Collection for Type Culture (KCTC 10461BP). The chungkook-jang fer-
mented by JB-1 has good taste and pleasant smell with high content of free amino acids, and the water extract
of chungkook-jang showed 410% of immuno-stimulation activity at concentration of 2 mg/ml. The rapid fer-
mentation in 16 h is achieved by inoculation of 20 ml culture broth of JB-1 into 6 kg cooked soybean in com-

mercial scale at 40°C.
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Fig. 1. Immuno-stimulation activity of the water extract of
fermented soybean (chungkook-Jang) The activity was
evaluated by MTT method described in materials and methods,
and the final concentration of water extract was adjusted to 2 mg/
ml. Fermentation was conducted at 250 ml T-box (Toylab, Inc,
Korea) containing 50 g cooked soybean at 40°C for 2 days with
different microorganisms. Symbols; A, uninoculated; B,
Lactobacillus casei; C, Bacillus subtilis; D, Saccharomyces
cerevisiae; E, isolated strain JB-1; F, isolated strain JB-2; and G,
isolated strain JB-3.



Table 1. Characteristics of the isolated strain, Bacillus pumilus JB-1.
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Characteristics Results Characteristics Results
Morphological characterization Physiological characterization
Shape rod Catalase +
Gram stain + VP-test . N
o Starch hydrolysis +
Mobility + . .
Spore formation + Casein hydrolysis +
Growth at 450C +
Carbohydrate degradation a-D-lactose -
a-Cyclodextrin - Lactulose -
B-Cyclodextrin - maltose -
Dextrin - Maltotriose -
Glycogen - D-Mannitol +
Inulin - D-Mannose +
Mannan - D-Melezitose -
Tweend0 - D-Melibiose -
Tween80 - o-Methyl-D-Galactoside -
N-Acetyl-D-Glucosamine + B-Methyl-D-Galactoside -
N-Acetyl-D-Mannosamine - 3-Methyl Glucose +
Amygdalin - o-Methyl-D-Glucoside -
L-Arabinose - B-MeTthyl-D-Glucoside +
D-Arabitol - o-Methyl-D-Mannoside -
Arbutin + Palatinose -
D-cellobiose + D-Psicose +
D-Fructose + D-Raffinose -
L-Fucose - L-Rhamnose -
D-Galactose - D-Ribose +
D-galacturonic Acid - Salisin +
Gentiobiose + Sedoheptulosan -
D-Gluconic Acid - D-Sorbitol -
o-D-glucose + Stachyose -
m-Inositol - Sucrose +
D-Tagatose + L-Alaninamide -
D-Trehalose + D-Alanine -
Turanose - L-Alanine -
Xylitol - L-Alanyl-glycine -
D-Xylose - L-Asparagine +
Acetic Acid - L-Glutamic Acid -
o-Hydroxy Butyric Acid - Glycyl-L-Glutamic Acid -
B-Hydroxy Butyric Acid - L-pyroglutamic Acid -
8-Hydroxy Butyric Acid - L-serin -
p-Hydroxy Phenyl Acetic Acid - Putrescine -
o-Keto Glutaric Acid - 2,3-Butanediol -
a-Keto Valeric Acid - Glycerol +
Lactamide - Adenosine -
D-Lactic Acid Methyl Ester - 2"-Deoxy Adenosine -
L-Lactic Acid - Inosine +
D-Malic Acid - Thymidine +
L-Malic Acid + Uridine +

Methyl Pyruvate
Mono-methyl Succinate
Propionic Acid

Pyruvic Acid

Succinamic Acid

Succinic Acid
N-Acetyl-L-Glutamic Acid

Adenosine-5'-Monophosphate
thymidine-5'-Monophosphate
Uridine-5'-Monophosphate
Fructose-6-phosphate
Glucose-1-phosphate
Glucose-6-phosphate
D-L-a-Glycerol Phosphate

(+: positive, -: negative).
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Fig. 2. The changes of (a) viable cell number, (b) relative
viscosity, and (c) reducing sugar content during large scale
fermentation of chungkook-jang using B. pumilus JB-1 (v), B.
subtilis (@) or natural fermentation in pilot scale without
additional inoculation ().

7} vhehont, o) F o ojake] vt viehdA] dskow,
olglgt AR AEE A folME FAREIAE. W, B,
subtilis®) 73S0l i FE87RR] A& Ax FTPE
e o), Eolgl B3 E FriEe] 7| 3Ade] A8 A
=k (Fig. 2b). BHE F 3G T H3lE 2R 2
2}, IB-1 &) A 27 8 Az 3ol S vebd
F 8.5 mg-glucose eq/g- =4S FAIBI o, B. subrilis
2 AE3 A4S 2] 8 ARFE 343 FHE VeSS
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Table 2. The content of free amino acids of chungkook-
jang fermented by Bacillus pumilus JB-1, B. subtilis, or

natural fermentation. unit (mg/100 mg chungkook-jang)
Amino Chupgkook- Chungkook-jang Chupgkook-
acids J a.ng (Natural fermentation) J ang. .
(B. pumilus JB-1) (B. subtilis)
Lys 1.29 0.72 2.58
His 1.49 0.56 1.91
Arg 5.97 0.71 2.18
Asp 0.19 1.26 4.26
Thr 0.57 0.24 0.67
Ser 0.76 0.56 2.14
Glu 9.61 3.12 7.74
Pro 0.65 0.51 2.09
Gly 0.33 0.63 1.66
Ala 1.37 0.61 234
Val 1.99 0.71 1.83
Met 0.57 0.09 0.97
He 0.39 0.62 1.65
Leu 0.79 0.71 333
Tyr 2.79 0.51 1.97
Phe 3.19 0.71 2.54
Trp 2.33 0.09 0.71
Cys ND 0.11 ND
Total 34.27 12.47 40.57

ND: Not detected.

£ Yok Fig. 2¢). o]23 348 sie) 4 2 &
v 73 o RElEse) wiE 374 dIAlE njah o
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