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Table 1. Biochemical characteristics of B1 strain using VITEK test
system

Characteristics Results
Catalase production +
Gram stain +
Voges-Proskauer reaction +
Spore +
Formation of indole -
Motility +
Hydrolysis of starch +
gelatin +
casein +
Citrate utilization +
Nitrate reduction +
Denitrification -
Reduction of tetrazolium red +/~
Deamination of phenylalanin -
Acid from sucrose
tagatose
glucose
inositol +/—
galactose -
arabinose +
xylose -
mannitol +
raffinose -
salicin +
amygdalin +—
inulin -
ribose +-
maltose
trehalose
palatinose
sorbitol +~—~
N-acyetyl-D-glucosamine +
amylopectin +/~
arabitol -
< Yehhgih

A58} dF54 VITEK systemE o83 B F39 o o]&

g AR Bttt B T F T sucrose, tagatose, glucose,
arabinose, mannitol, maltose T2 ©] &3} 42 WA SPAT,
galactose, xylose, raffinoses g ©]-83tx = FEFATHTable 1).
VITEK system? F38] B Bacillus licheniformisZ 573
HAo =3 @S Bo o A8ehA ] f8l, A=
AWAF QE-S MIDI systemS ©]83] #1814t £ 759
S8 AEd AR 15:0 anteiso, 15:0 iso, 16: 0 FE|7}
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Table 2. Fatty acid profile of B strain

Major cellular fatty acid Result (%)
15 : 0 anteiso 433
15:01is0 19.0
16:0 13.2
17 : 0 anteiso 9.6
17 - O anteiso 7.0

150, iso-form; anteiso, anti-iso form.

Z}2} 43, 19. 13%% o} o), B @37} B. licheniformis)<
HEH O AT 4 YATt (Table 2).
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pumilus A4 ZAA A 23 T3, B cereus SH-7E
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Fig, 1. pH change during fermentation. 9, Chungkookjang, B, Kanjang.
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Fig. 2. Detection of browning materials at 390 nm. 4, Chung-
kookjang; @, Kanjang.
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o] dEAIZt] e AWl WHalE 3] 93, BHER
9] FulE A e 3905 500 nmoll M FRES 45
th6). Ea7} X HEA 390 nmoll M= FFET} 26904 162
A 8d) F7F5FE O (Fig. 2), 500 nmellA= 11914 9.274=]
gull o) FA3) F7)131HTHFig. 3). B. licheniformis B1o] &
B3l protease?} amylase®] & BAE aminodtd T AR
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Fig. 3. Detection of browning materials at 500 nm. 4, Chungkook-
jang; B, Kanjang.
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Fig. 4. Protease activities during Chungkookjang fermentation.
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Fig. 5. Protease activities during Kanjang fermentation.
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Fig, 6. Nucleic acids in Chungkookjang and Kanjang during fermen-
tation. Nucleic acids from two-month old Kanjang (1), Chungkook-
jang (2), one-day old Kanjang (3), autoclaved soybean (4), soaked
soy-bean (5) were purified, electrophosed, and then visualized by EtBr
staining. A DNA cut by HindIII (23,9.4,6.7,4.4,2.3, 2.0 kb) was used
as a marker (M).
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ABSTRACT : Fermentation Patterns of Chungkookjang and Kanjang by Bacillus licheniformis B1

Jae Jung Lee, Dong Seok Lee!, and Han Bok Kim (Department of Life Science, Hoseo Uni-
versity, Asan-Si, 336-795, ChungNam, Korea, 'Department of Medical Laboratory Science, Inje
Univerisity, Kimhae-Si, 621-749, Korea)

A Bacillus strain from Korean soil was isolated and identified to be Baciflus licheniformis B1 through var-
ious biochemical tests, VITEK, and MIDI system analysis. The strain produced extracellular amylase and
protease. Whether or not the strain can perform Chungkookjang fermentation with autoclaved soybean and
Kanjang fermentation was determined in this study. In Chungkookjang fermentaion, browining materials of
strong anti-oxidant increased 8-fold, and 2-fold in Kanjang, compared with initiation material for fer-
mentation. Maximal protease activity in Chungkookjang was observed one day after inoculation. Protease
activities in Kanjang decreased to the half, and then maintained constant values during fermentation, prob-
ably due to the inhibitory effect of salt on protease activities. High molecular mass of nucleic acids was iden-
tified in Chungkookjang and Kanjang. Since the nucleic acids were not observed in autoclaved soybean, they
seem to be originated from B. licheniformis B1. This study demonstrated successive fermentation of Chun-
gkookjang and Kanjang by B. licheniformis Bl isolated from nature, and suggested possible development of
food rich in browing materials and nucleic acids.



