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Inhibition of Biogenic Amine Production by Bacillus sp. BCNU 9171 Isolated from Doenjang
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Biogenic amines such as histamine, tyramine, cadaverine, and putrescine may have detrimental effects on
consumers' health; therefore, they must be considered hazardous substances in foods. In recent years, the
application of microorganisms that can degrade biogenic amines has become an emerging method for
reducing the amount of these amines in foods. Primarily, Bacillus sp. BCNU 9171 was isolated from Doen-
jang, a Korean traditional fermented soybean paste. The inhibitory effects of the cell-free supernatant
(CFS) of Bacillus sp. BCNU 9171 on biogenic amine production by 4 amine-positive food pathogenic bacte-
ria were investigated using high performance liquid chromatography (HPLC). Our results showed that 4
different CFS concentrations—10% [1 ml CFS + 9 ml histidine decarboxylase broth (HDB)], 25% (2.5 ml CFS
+ 7.5 ml HDB), 50% (5 ml CFS + 5 ml HDB), and 75% (7.5 ml CFS + 2.5 ml HDB)—reduced the biogenic amine
production up to 87% compared with that of the control without CFS. These results suggested that it is
advisable to use Bacillus sp. strain BCNU 9171 as a starter organism for the manufacture of fermented
foods and to ensure food safety since it prevents the accumulation of high amounts of biogenic amines in
fermented foods by amine-positive bacteria.
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Fig. 1. Phylogenetic tree based on 16S rRNA sequences of Bacillus sp. BCNU 9171 with other Bacillus species type strain. The
branching pattern was created by the neighbor-joining method. The numbers in parentheses indicate the sequence accession number

of GenBank.
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Fig. 2. Chromatograms by high performance liquid chroma-
tography. (A) Chromatogram of standard biogenic amines solu-
tion; (B) chromatogram of biogenic amines produced by E. coli;
and (C) chromatogram of biogenic amines by E. coli after treated
with 75% CFS of Bacillus sp. BCNU 9171, containing tryptamine
(TRP), putrescine (PUT), cadaverine (CAD), histamine (HIS),
tyramine (TYR), and spermine (SPM).
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Table 1. Effect of CFS from Bacillus sp. BCNU 9171 on BAs production by food pathogens in histidine decarboxylase broth (mg/l).

Food Concentration of BAs (mg/I)
pathogens TRP PUT CAD HIS TYR SPM
E. coli
Control 0.86 + 0.06 2 29140322 0.5210.122 3.44 1+ 0.05° 7.07 £ 034" 1.06 £ 0.272
10% 1.10+£0.07° 28140312 0.45+0.132 168+0.18% 434+ 0462 09540212
25% 1.06 £ 0.18° 230+0.27° 0.44 +0.072 2.02 +0.052° 2.80+0.192 0.88+0.212
50% 1.05+0.03° 1.95+0.33° 0.40 £ 0.052 1.10 £ 0.08 3.65+0.03% 1.13+£0.182
75% 0.64 + 0.042 169+ 0.39° 0.27 £ 0.042 0.44 +0.022 2.63 +0.042 0.58 + 0.042
L. monocytogenes
Control 0.76 £ 0.05 213+ 039" 1.16 £0.04 0.93 £ 0.00° 459+0.10° 153+ 0.06°¢
10% 0.49 + 0.08" 1.97 + 0.06 ® 07210312 0.73 £ 0.062° 3.71£0.052 146 +0.23°¢
25% 0.82£0.14¢ 2.1510.06° 0.96 £ 0.21%° 0.5910.162 35940072 1.14+0.115
50% 0.65 + 0.05 216+ 036" 04210112 0.63 £ 0.032° 27240072 0.94+0.18%
75% 0.08+0.012 120+ 0.19° 0.32 +0.042 0.43 +0.082 23140.042 0.60 £ 0.012
S. aureus
Control 037 £0.07° 26210632 140+ 032" 107+£0.11° 2754 036¢ 3.77 £ 0982
10% 0.23 £ 0.032 258+ 0382 1.22 +0.05%® 0.86 + 0.03 2P 162+ 008" 37840872
25% 024 £0.02% 2460242 0.94 £ 0.03% 0.78 £ 0.092° 0.77 £0.062 259 0.082
50% 02110012 23010122 1.17£0.10® 07310112 0.96 £ 0.152 146 + 0.542
75% 0.11 £0.002 1.58+0.35° 0.67 £0.172 0.52 + 0.042 07440112 3.04 10662
S. typhimurium
Control 253+021° 1.88 + 0.08° 249 044" 1.18 £ 0.06¢ 177+£0.17°¢ 297 +0432
10% 262 +032° 1.66 + 0.36 222 +038% 0.99 +0.10° 1.80+0.11°¢ 3.91+0.092
25% 0.43 +0.032 140 +0.23° 228 +0.227% 0.82 £ 0.062 1.04+021° 3.84+0.11%
50% 0.27 £0.102 133+035° 161+030%® 0.7910.012 026+ 0.012 457+0.23°
75% 0.21 £ 0.042 1.08 + 0.08° 1.27 £ 0.042 0.68 + 0.002 0.24 +0.082 5.93+0.40¢

TRP, tryptamine; PUT, putrescine; CAD, cadaverine; HIS, histamine; TYR, tyramine; SPM, spermine. Control: HDB without CFS, Con-

centration: 10% (1 ml CFS + 9 ml HDB/1:9),

25% (2.5 ml CFS + 7.5 ml HDB/1:3), 50% (5 ml CFS + 5 ml HDB/1:1) and 75% (7.5 ml CFS

+ 2.5 ml HDB/3:1). Values are means + SD from triplicate experiments. Values with different letters (a-c) are significantly different at

p < 0.05.
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