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To isolate GABA-producing microorganisms, 1,500 strains were isolated from different (Tungkookiang
samples and screened. From these strains, 20 were selected for further analyses based on a protease
and slime-producing activity test. The MC 31 strain showed the highest GABA concentration in
Chungkooljang and was used in this study. MC 31 was identified as Bacillus subtilis by an API 50CHB
kit and 165 rDNA sequences analysis and named as B. subtilis MC 31. B. subtilis MC 31 showed ex-
ponential growth up to 12 hours at 37°C in LB broth, and it reached a stationary phase after 24 to
36 hours of incubation. B subtilis MC 31 showed maximum GABA content at 72 hours after in-

cubation at 40°C.
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Table 1. Slime material formation and protease activity of vari-
ous strains isolated from Chungkookjang

Slime material

Strain No. Protease activity f .
ormation
Control +4++ ++++
BS 67 - ++
BS 102 +++ +
BS 135 + +
BS 308 - +
BC 21 - ++
BC 26 - +++
BC 58 ++ ++++
BC 133 + ++
BC 134 ++ +++
BC 153 + ++++
MS 9 - +
MS 80 - ++
MS 123 +H++ ++
MS 190 + +
MS 268 +++ ++++
MC 31 +++ +++
MC 40 +++ +++
MC 61 + +
MC 125 ++ +++
MC 126 - ++++
MC 150 + ++++

“++++: over powering detectable activity, +++: strong detect-
able activity, ++: detectable activity, +: weak detectable activity,
-: feeble detectable activity. "Chungkookjang was fermented at
40°C for 72 hr.

"Control bacterium was isolated from commercial Chungkookjang
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Hoh o 23 wf 7hF £=& FAUT wbA GABATFZA
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Gram@g 2 2 Catalase test

Strain No. MC319] 5488 9% 7|12 H4¥ 22 gram@AH
3 catalase testsS AAISIATH. 2 A strain No. MC312
#And A4S Fot gram¥FF o] 02 A catalase W
S Yehd A2 2 Hol Baallusd; At Aoz F4 "ot
(data not shown).

Table 2. GABA contents in Chungkookiang fermentated by iso-
lated strains

Strain No. GABA (ug/ml)
Control 0.582153
BS 67 0.681336
BS 102 0.235015
BS 135 0.383789
BS 308 0.780518
BC 26 0.284607
BC 58 0.482971
BC 133 0.780518
BC 134 0.334198
BC 153 0.012940
MS 9 0.631745
MS 80 0.582153
MS 123 0.532562
MS 190 0.730927
MS 268 0.631745
MC 31 1.391663
MC 40 0.582153
MC 61 0.966891
MC 125 0.482971
MC 126 0.780518
MC 150 0.965860

" Chungkookjang was fermented at 40°C for 72 hr.
"Control bacterium was isolated from commercial (ungkookiang
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Table 3. Characteristics of carbohydrate fermentation of strain No. MC31 isolated from Chungkookjang by APl 50 CHB

Carbohydrates Isolated strain MC31 Carbohydrates Isolated strain MC31
Control - Esculine +
Glycerol + Salicine -
Ertythritol - Cellobiose -
D-Arabinose - Maltose +
L-Arabinose + Lactose -
Ribose - Melibiose +
D-Xylose - Saccharose +
L-Xylose - Trehalose +
Adonitol - Inuline +
B Methyl-xyloside - Melezitose -
Galactose - D-Raffinose +
D-Glucose + Amidon +
D-Fructose + Glycogene -
D-Mannose - Xylitol -
L-sorbose - B Gentiobiose -
Rhamnose - D-Turanose +
Dulcitol - D-Lyxose -
Inositol + D-Tagatose -
Mannitol + D-Fucose -
Sorbitol + L-Fucose -
a Methyl-D-mannoside - D-Arabitol -
a Methyl-D-glucoside + L-Arabitol -
NAcetylglucosamine - Gluconate -
Amygdaline - 2 ceto-gluconate -
Arbutine - 5 ceto-gluconate -

‘Symbols: +: positive, -: negative

Bacilus amyloliguefaciens SUM-KSU 302(1X141328)

s CM9731(NR_024690)

Hacillys atrophaeus JICMI0TOINR_024689)
4|— Bactlius cerews CF2(IX438687)
e SCC 115011(IN998708)
-I Bacitlys subtifis MC 31
Hacillus teguiiensis KM34(1F411313)
‘[ Faciflus methvlatrophicus LZ04300Q023605)
{ Facillus sporothermadurans M2L5(NR_026010)

nort’s DSM11031(NR_024596)

siavenss [FOL5T18INR_024693)

Bacilius oleroniustK82492)

carealHEST4456)

Be sy rain GD3b(HMO55602)
0.1

Fig. 1. Phylogenetic tree based on 16S rDNA sequence of B. subtilis MC 31 isolated from Chungkookiang The branching pattern
was generated by the neighbor-joining method. Bar, 0.1 nucleotide substitution per position.
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out on LB broth at 37C.
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Fig. 5. Effect of different fermentation temperature on GABA
content in Chungkookjang fermented by B. subtilis MC31.
(hungkookjang fermented for 72 hr.

GABA content (zg/m€)
&

o
N

24 36 438 60 72

Fermentation time (hours)

Fig. 6. Changes of GABA content in Chungkookang fermented
by B subtilis MC31. Chungkookjang fermented at 40°C.
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MC 31& $A817] A9 YT GABAT | vls) S}
T ZHaste] gho] 114 pg/ml o] Aot a7} AP uhet
1247kl 1.18 ng/ml, 36217kl 143 pg/ml, 48417kl 147 1
g/ ml, 60A17ke] 152 pg/ml7hA] A &2 02 Z7}3hth 72417
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MC 318 A5 Aot A4 davjdzs vusiEd
A&E oA 7L vl di7]el A AA 72 Sol7te WE S
S B vl A5 0 2 Alx Al GABATHHS 3641 7HTH
YA AE ATE Ho] GABAR ST} 79 A& 50
H&] oA o A&o] A#gle] I o]FET ALs|A GABA
< AMEE Ao dHEY Eom 3] €8 &9 A F

g Z7bske] WA 727 el e o 578 F7bet gtk B s
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e} 7)5 A

ol fE oy 1A F4FH

glutamic acid7} #4:38}31 GABAgH#E2 Z7l3k=H|
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B sultilis MC 319] 34 A52AY $E20S ngoz
AgE At GABATHS AN A7) gubdoz &
HA g T FH 0025 mg/ghitt LEI} 13
mg/g7tA %7131 th(data not shown). Jo #
A7)k 2 GABAT o] 54717 1d Zaid 9%
745 0.0438 mg/ge1 3, 3 A4H B39 GABAF
0.1206 mg/gC.2 73t} Basle], B A3 vlustd B
subtilis MC 312 A| 23 3 572] GABARHEC] 0.2 mg/g=
O E& FFS U
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