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ABSTRACT

Antibacterial, Antiinflammatory and
Antioxidative activities of a new Bacillus strain

isolated from Kimchi

Ha Jung Wan
Adviser : Prof. Yoo Jin—Cheol Ph. D.
Department of Pharmacy

Graduate School of Chosun University

In order to search new antibacterial agents from bacterial source, one
potent strain was isolated from Kimchi. It was a new strain which was
classified as Bacillus sp CS61 based on biochemical, morphological,
physiological and 16S-ribosomal DNA sequence analysis. For the
production of antibacterial compound, optimization of medium composition
and fermentation conditions were studied. To determine suitable carbon
sources, nitrogen sources and mineral sources, various compounds were
examined. Maltose and beef extract were found to be the most effective
carbon and nitrogen source while none of mineral sources were found

suitable for the production. The strain showed the strongest antibacterial



activity at 72 hours when cultivated at 37C and pH 8.05. Furthermore
it showed thermostability up to 60 T and stability against digestive
enzymes such as pronase and trypsin. The strains showed antibacterial
activity specially against Gram positive but not against Gram negative
bacteria. Moreover, Bacillus sp CS61 also showed strong antioxidative
activity which was measured by DPPH radical scavenging activity. While
antiinflamatory activities was measured by reducing power and nitrite
scavenging activity.

To sum up, in this study, we have isolated a new strain related to
Bacillus which produced strong antibacterial, antiinflammatory and

antioxidative activities in the culture media.
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Fig. 1 Stability of an antibacterial activity of Bacillus sp
CS61 fermentation medium against various digestive
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Fig. 2 Effect of carbon source on the production of
anti-MRSA substance from Bacillus sp CS61
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Fig. 3 Effect of nitrogen source on the production of
anti-MRSA substance from Bacillus sp CS61
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Fig. 5 DPPH radical scavenging activity of

Bacillus sp CS61 fermentation medium
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Fig. 6 Reducing power of Bacillus sp CS61

fermentation medium
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Fig. 7 Inhibition of NO production by Bacillus sp CS61

fermentation medium
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Fig. 8 Cell viability test against various concentration of
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Name/Title Strain Accession Similarity  Diff/Total nt

1 Baciiue subtilie subsp. sublilie MCIE 3610(T) ABQLOIO00OOT 99,596 £/1484
2 Baciiue valizmoanis DEk 11031(T) ABDZ21138 93,528 1484
3 Bacilius suatlis subsp, salzizeni HMRRL B-23043(T) AFOT4970 99,432 8/1409
4 Baciius raguilensis HMRRL B-H7T71(T) ELI138487 939,401 71168
5 Bacilfus subtilis subsp, inaguasansm BGSC 3428(T) ELI138467 939,401 71168
£ Bacilius majavensis IFO 16718(T) ABO21191 99,124 1371484
7 Bacilius atraphasus JCR 9070(T) ABO21181 99,122 1341480
8 Brewihacierum falololerans LMG 216B0(T) 4JB20368 99,122 15/1480
| Bacilfus fchenifonmis ATCC 145800T) CP0O00oo02 97,842 32/1483
10 Bacilius asrius 20K(T) 41831843 37772 3371481
11 Hacilius sanarensic MRRL B-23154(T) AF302118 97.729 32,1409
12 Bacilivs afifudinis 41KF20(T) &,831842 97.23 41,1480
13 Bacifius asrapiius 2RKIT 41831844 971 4371483
14 Baciftus strataspharicus AKFZalT) Al831841 971 4371483
15 Baciifue safensic FO-036b(T) AF234854 96.932 44,1434
16 Bacifue pumius ATCC TOB1CT) ABRX01000007  96.831 4741483
17 Bacilius wetnamensiz 15-1(T} AB093708 95,936 BES13TE
14 Bacifius aquirmars TF-12(T) AFA23R25 95.74 6371473
19 Baciifus acidicoia 105-2(T3 AFBAT209 95.547 BE/1482

Table 1. Similarity of nucleotide sequence of 16S rDNA
of Bacillus sp CS61 with related species
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Parameters Bacterial Inhibition Zzone (mm)

growth(ODé60nm)
Incubation petiod(hr)

24 793 2.34 16
e
60 8.13 2.189 18
32 8.26 2.22 b7
34 8.57 2.16 17
96 9.0 1.87 17
108 8.97 1.84 15
pH
4 7.05 1.936 14
5 7.98 1.787 14
s s s
7 §.33 1.054 15
8 8.44 1.026 12
9 8.6 0.711 11

Table 2. Growth profile of Bacillus sp CS61
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Temperature(C) Exposure Inhibition Residual activity(%o)

time(min) (mm)
e 60 20 100
120 20 100
30 20 100
oG 60 20 100
120 20 100
30 13 63
BEHG 60 13 63
120 0 0
10 12 63.16
RSHE 30 12 63.16
60 0 0
121°¢C 15 0 0

Table 3. Temperature stability of Bacillus sp CS61

fermentation medium
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MIC

Testieppnisms Vancomvein Bacitracin BAS
Alcaligenes faecalts ATCC 1004 G(-) =80 =80 =80
Enterococcus faecalis ATCC 29212 G{+) 2.5 5 5
Bacillus subtilis ATCC 6633 G{+) 0.3 40 =80
Staphylococcus aureus KCTC 1928 G{+) 5 =80 40
Micrococcus luteus ATCC 9341 G(+) 2.5 40 >80
Mycobacterium smegmatis ATCC g341 G(+) 1.25 =80 40
Salmonella typhimurium KCTC 1925 G(-) >80 =80 >80
Escherichia coli KCTC 1023 G(-) =80 =80 =80
Pseudomonas aeruginosa KCTC 1637 G{-) =80 >80 >80
MRSAG93E G{+) 1.25 1.25 10
MRSA 4-5 G{+) 0.625 1.25 0.625
MRSA5-3 G(+) 0.625 1.25 0.625
VRE 82 G{+) =80 40 20
VRE 8a G(+) >80 40 20
VRE g8 G(+) =80 =80 20

Table 4. MIC(Minimum Inhibitory Concentration) test of
Bacillus sp CS61 fermentation medium

against various pathogens
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