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Isolation of Bacillus spp. from Cheonggukjang and
Its Antagonistic Effect against Bacillus cereus
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Abstract For the development of a biological control method against B. cereus in cheonggukjang, 20 Bacillus spp. were
isolated from the naturally fermented baektae and heuktae cheonggukjang, identified by using 16S rDNA sequences.
Among the isolated strains, Bacillus sp. SC-8 was selected using the B. cereus lawn cell assay as an antagonistic
microorganism against B. cereus. The culture medium of Bacillus sp. SC-8 after 24 hr of incubation at 37°C also evidenced
a high level of antagonistic activity. In cheonggukjang fermented with the mixed culture of Bacillus sp. SC-8 and B.
cereus, antagonistic effect against B. cereus was maintained during the fermentation of cheonggukjang, while its effect was
reduced during storage at 4°C due to the decrement of cell population of Bacillus sp. SC-8. In Bacillus sp. SC-15, which
was utilized a control, antagonistic activity against B. cereus was not demonstrated on the lawn cell plate assay and culture
medium, but its effects were detected in cheonggukjang. Therefore, the production of antagonistic substances of Bacillus

spp. depends on the fermentative environment.
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Table. 1. Identification of the isolated strains by analysis of partial sequence of 16S rDNA

Strain No. Species Similarity (%) Strain No. Species Similarity (%)
SC-1 B. subtilis 99 SC-11 B. subtilis 40
SC-2 B. subtilis 97 SC-12 B. subtilis 99
SC-3 B. subtilis 97 SC-13 B. licheniformis 99
SC-4 B. licheniformis 97 SC-14 B. licheniformis 99
SC-5 B. licheniformis 99 SC-15 g: Ziffy”li’jiqe faciens Zg
SC-6 B. licheniformis 96 SC-16 B. subtilis 98
SC-7 B. licheniformis 100 SC-17 B. subtilis 99
SC-8 B. subtilis 99 SC-18 B. licheniformis 98
SC-9 B. subtilis 97 SC-19 B. subtilis 99
SC-10 B. licheniformis 95 SC-20 B. subtilis 99

*Strains (1-14) were isolated form baektae cheonggukjang and strains (15-20), isolated from heuktae cheonggukjang.
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Brevibacterium halotolerans LMG 21660(T)
Bacillus mojavensis IFO 15718(T)

Bacillus subtilis subsp spizizenii NRRL B-23049(T)
Bacillus sp. SC-8

84 | Bacillus subtilis subsp subtilis NBRC 13719(T)
Bacillus vallismortis DSM 11031(T)
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Bacillus sp. SC-15

Bacillus amyloliguefaciens ATCC 23350(T)

Paenibacillus lentimorbus ATCC 14707(T)
Bacillus atrophaeus NCIMB 12899(T)

gEPaem’bacin popilliae ATCC 14706(T)

i,—Baciﬂm safensis FO-036b(T)
L Bacillus pumilus NCDO 1766(T)

100

Bacillus aerophilus 28K(T)
Bacillus altitudinis 41KF2b(T)

100 Bacillus stratosphericus 41KF2a(T)
9 \

Bacillus sonorensis NRRLB-23154(T)
JBacfHus licheniformis DSM 13(T)
95 L Bacillus aerius 24K(T)

Bacillus viemamensis 15-1(T)

100 |

0.005

Bacillus shackletonii LMG 18435(T)

Fig. 1. Phylogenetic tree of 16S rDNA sequence of the selected strains, Bacillus sp. SC-8 and SC-15.

Fig. 2. Antagonistic activity of the selected Bacillus spp. on the
lawn cell of B. cereus KCTC 1012. A, Bacillus sp. SC-8; B,
Bacillus sp. SC-15.
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Fig. 3. Antagonistic effect of the culture medium of selected
Bacillus spp. against B. cereus. 9, B. cereus KCTC 1012; W, B.
cereus KCTC 1012+B. cereus culture medium; A, B, cerues KCTC
1012+ Bacillus sp. SC-8 culture medium; @, B. cereus KCTC 1012
+Bacillus sp. SC-15 culture medium.
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Table 2. Antagonistic effect of the selected Bacillus spp. against B. cereus in cheonggukjang

Cell population (cells/mL)

Cell population
Fermentation (37°C) Storage (4°C)
Cheonggukjang 0hr 24hr A8 hr 72hr
A Bacillus sp. SC-8 9.0x10 1.3x107 <1.0x10’ <1.0x10’ <1.0x10’
B. cereus 2.0x10° <1.0x10’ 6.3%107 2.7x108 1.7x10®
B Bacillus sp. SC-15 1.5%10 6.5%10’ 1.8x107 4,6%10 2.1x10
B. cereus 2.0x10 1.0x10° <1.0x10° <1.0x10° <1.0x10°

*A, Bacillus sp. SC-8+B. cereus KCTC 1012; B, Bacillus sp. SC-15+B. cereus KCTC 1012
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