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Characteristics of Flavor and Functionality of
Bacillus subtilis K-20 Chunggukjang
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Bacillus subtilis K-20 chunggukjang is widely used in making soy sauces and bean pastes which are Korean traditional
fermented foods. Bacillus subtilis K-20 chunggukjang was cultured, and fermented at 40°C and 90% humidity for 96
hr after homogenizing with garlic, garlic and onion, and garlic, onion, and ginger. As a result, a product with pizza
flavor and taste was obtained from Bacillus subtilis K-20. This product could be used as a functional food to promote

immunity.
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Table 1. Time course studies of the effect of Bacillus subtilis K-
20 chunggugjang on the viable cell count determination

Viable cell count (hr)
Additive content”
72 96

Control 8.9X 10 8.8 10°
M 3.5%10° 5.6Xx10°
K-20a® 3.5X10° 9.5%x10°
K-20b 42X10’ 92X 10°
K-20c 8.4x107 4.8x10°
K-20d 4.5%107 55%10°
K-20e 5.3X107 6.5X10¢°
K-20f 9.6< 10’ 52X10°

C: control M: M-chunggugjang

K-20a: garlic K-20d: garlic

K-20b: garlic, onion
K-20c: garlic, onion, ginger

K-20e: garlic, onion
K-20f: garlic, onion, ginger

PK-20a: chunggugjang fermented with Bacillus subrilis K-20 added
with live and regular material.

K-20a, K-20b, and K-20c are live materials.

K-20d, K-20e, and K-20f are regular materials.
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Fig. 1. Colonies of M-chunggugjang and Bacillus subtilis K-20d chunggukjang on the Czapek solution agar.

(A) M-chunggukjang, (B) Bacillus subtilis K-20dz chunggukjang.
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Table 2. Flavor determination of Bacillus subtilis K-20 chunggugjang on the various material properties

Live material
Additive

Regular material

Flavor
content” Garlic Garlic onion ~ JATliC onion Garlic Garlic onion ~ atlic onion determination”
ginger ginger
Control - - - - - - Foul odor
M chunggugjang ? ? ? ? ? ? Strong foul order
K-20a + 3 - - - - Soy sauce-like aroma
K-20b + + - - - - Spice flavor
K-20c + + + - - - Spice odor (ginger)
K-20d - - - + - - Weak foul odor
K-20e - - - + + - Pizza flavor
K-20f - - - + + + Weak pizza flavor

YSee foot note in Table 1.
Dy addition. *-: nonaddition.

YFlavor determination: sensory evaluation measure, concordance rate 97-100%.
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Fig. 2. Morphological characteristics of Bacillus subtilis K-20 chunggugjang and M-chunggugjang.

Bacillus subtilis K-20 chunggugjang morphological normalities induced by crude (Czapek solution agar, Difco, USA) pour plating,

incubation 48 hr at 37°C.

Olympus Binocular Microscope (> 400) BH (Olympus Optical Co. LTD.).
Cont: Control, M: M-chunggugjang, A: Bacillus subtilis K-20a, B: Bacillus subtilis K-20b, C: Bacillus subtilis K-20c, D: Bacillus subtilis K-

20d, E: Bacillus subtilis K-20e, F: Bacillus subtilis K-20f.
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