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In order to inhibit the growth of pathogens and degrade biogenic amines during the fermentation of soybean
products, an isolate with antimicrobial activity against pathogens and biogenic amine-degrading property was
obtained from 83 traditionally fermented soybean products. The morphological and biochemical tests and the
phylogenetic relationship among 16S rRNA gene sequences indicated that the isolate named as the strain SCK B11
was most closely related to Bacillus licheniformis. The cell-free supematant of two day cultures was active against
several pathogens including Enterococcus faecalis, Listeria monocytosis, Micrococcus luteus, Pseudomonas
aeruginosa, Bacillus cereus, and Staphylococcus aureus. PCR analysis was conducted to determine relatedness to
antimicrobial lantibiotics and biosurfactants produced by Bacillus spp., but showed negative for the genes encoding
surfactin, lichenysin, and lichenicidine. Electron microscopic observation indicated that the antimicrobial agent
seemed to attack the membrane of the pathogens, leaving the ghost or shrunken cells. The strain was found to
degrade histamine by 72% and tyramine by 66% in the cooked soybean containing 5.3% of biogenic amine over 10
days of fermentation time. The use of selected strain would be a potential control measure in manufacturing
traditionally fermented soybean products that are difficult to control pathogens and biogenic amine levels.
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A5 T919) Alete] Wael Ralo)] o] A% SRS o8] WAL S4Bt SASS AN THA
A oA SR Boluthe Fast Aol 5] %}w ©] S}, A15E0 24 Bacillus subgroup 19] 3= B. mycoides, B.

Aol A A1ZEQFA S FL5l= 371K FR QA= Bacillus cereus

thuringiensis, B. anthracis, B. cereus+<=-3-3l-22 L&A 1 &

o} 2+ q3| u|AYE, Aspergillus flavus S5-©] AJAFs}= aflatoxin,
g n|BES] 93l ABAE= biogenic amine 2.2 QoFE 4=
AtH(Ten et al., 1990; Shalaby, 1996).
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B. cereus+=haemolysin BL (HBL), non- hemolytic enterotoxin
(NHE), cytotoxin K (cytK)9} 2-& AAR} 291.& 207 chal
A &4 FEE doy|= et g 9 cereulide, anthrax2} &

Aot 8 AR QHFSIE certhrax S YA 2= Qlt}. o] 5 B4
S 35 EE B w1 R ko) thErks ol
B 1% QtKGranum and Lund, 1997; Birgit et al., 1999,
Guinebretiere et al., 2002; Lindback et al., 2004; Altayar and
Suthurland, 2005; Apetroaie et al., 2005; Schoeni and Wong,
2005; Ouhib et al., 2006; Ngamwongsatit et al., 2008).
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Table 1. The PCR primers used in this study

Target sequence

Primer pair Sequence (GenBank accession no) Size (bp)
EEZ:I}; T?}Ef]%‘%ﬁ%éiié&?‘i?g?;gf}(c};i%?T Non-hemolytic enterotoxin, nhed (AY835995) 935
El};:]];ll; /;SEZTCG (SC%%%L%E?C%(%&?S&Q Non-hemolytic enterotoxin, nheB (AY835995) 972
Eﬁzgﬁ GCACCA%%C&%[;?g:ggggi?%ﬁ%%ﬁ_%ﬁ? Non-hemolytic enterotoxin, nheC (AY835995) 930
}}1151111211; éﬁl’%ﬁ?}};%%%%éiiié?%iﬁ?ﬁf?&A Hemolytic enterotoxin, hbl4 (AY 822584) 909
EE}(CJIF{ i]";“CGéFI(X}]é“CCE}CTl:FCGGCCT%éFS}/ég8?’?11&? Hemolytic enterotoxin, #1bIC (AY 822584) 957
1}111131111312 %%%%?é??g g C?E,AA;IF(C}}S/S;S éﬁ}ACC Hemolytic enterotoxin, 16D (AY822584) 1,059
cytKF CCGCTGTTTTTGCTAGTAGTGCTGT Cytotoxin K, ¢ytK (DQ019311) 901
cytKR ACGTCTTTTACGTTGTTTCCAACCC
g 112212 ?éiii%fg (? gg};?gggﬁ?? g Phospholipase C regulatory protein, plcRpapR (DQ153391) 888
EZ:;F{ gg;gggigigg@g%ﬁ%ﬁg%% Cereulide synthetase A, cesA (AB248763) 662

R s T —————
11((::}}11,[:11; ?ggggggég%?ggggf g;,r gcc Lichenysin synthetase, /chAA (AJ005061) 557
IISEBBE ng ggégggggiiig%iggﬁf Lichenysin synthetase, /chAB (AJ005061) 706
11;}115}1; g?gi;lgécc CG (? (? f SS,I%CGGCC,}F/}F Lichenysin synthetase, IchAC (AJ005061) 1,173
11:2]\1\21112 nggfﬁg@‘éﬁgggggggﬁé Lantibiotic modification enzymel, licM1 (NC006270) 571
11:3\%; %gégggf%é?gfgfgg Lantibiotic modification enzyme2, licM2 (NC006270) 776
:gﬁg ch(éSfoAT gggéigggg’ggg& Surfactin synthetase A, sr44 (NC000964) 1,025
:glz TCCGG(j\Tf: SCT CSGA/T\(C}((:JE}(T}(T}QE& Surfactin synthetase AB, srf4B (NC000964) 696
:;g{ 12%225: gg&%%(}c%((}}(é?éé Surfactin synthetase AC, s/fAC (NC000964) 933

22 oY= AEo] #2 E72 0§ Y= pyrosequencing
A Aol W W B AR F vE 2 TRE )
3 AFKim et al, 2011)°] W=H A= A Bacillus
cereus o) = GFE 4B fall A&l LEEH= A= Ust
pra=g

Biogenic amine-2> T|AYE-2] amino acid decarboxylase 2%
of &af otu|iAte 2HE FAPEM AltolA= Acromonas,
Bacillus, Citrobacter, Clostridium, Escherichia, Klebsiela,
Lactobacillus, Pediococcus, Proteus, Pseudomonas <& 50|
amino acid decarboxylase® 7MX|&= Zo=z d#HA ot
(Kawabata et al., 1956; Havelka, 1967; Ferencik, 1970; Lerke
et al., 1978; Omura et al., 1978; Taylor et al., 1979; Taylor and
Speckhard, 1983). 0|5 & ¢1A|2] E3f SH=Z ‘g o] 4]+ histamine

I} tyramine& A|FoA AFHshs B-folle AT e Hah
g 27], Feat Z2 F4de] vehdth &l ol 22 F
3} proteases 40| =2 Bacillus®}t Aspergillus 0] 2]
& W74 B4 A9e gE SRS 1Y o s
biogenic amines& AJAFs}7] ZFst 7 olet & 4= Lt} 2006
4 S 78 4 AF 5ol biogenic amines EEZE RASHZE
ol w2 gEele] F Al HE BYOIA putrescine
99.6-1453.7(BF 462.6) mg/kg, histamineS 260.1-952(FF
569.4) mg/kg, tyramine- 284.7-1430.7(Ft 669.5) mg/kg 2
2 PERIS0] 22 Ak 3450 487k HaHoz vt
Z E=en, o2 B3] A, Al Y, A 2, @4
7 o]}tk o] ZH= biogenic amime o] 7HE =2 4

£ 7% F 4%0) AReks A B9 84 44 54 4 2
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Table 2. Biochemical characterization for the identification of the strain SCK B11

Test Reaction Test Reaction
3-N-Acetyl-glucosaminidase - N-Acetyl-D-glucosamine +
Alanine arylamidase - Cyclodextrin +
Ala-Phe-Pro arylamidase - Ellman +
L-Aspartate arylamidase - D-Galactose -
Esculin hydrolase + D-Glucose +
a-Galactosidase - Glycogen -
3-Galactosidase Growth in 6.5% NaCl +
a-Glucosidase Inulin

+
+
B-Glucosidase +
Glycine arylamidase +
Leucine arylamidase +
L-Lysine arylamidase -

a-Mannosidase -

3-Mannosidase -

Methyl-D-xylosidase -

Methyl-D-xylosidase -

Phenylalanine arylamidase +

Phosphorylcholine esterase -

L-Proline arylamidase -

L-Pyrrolydonyl arylamidase

Tyrosine arylamidase

B3-Xylosidase )

Kanamycin resistance -
Maltotriose
D-Mannitol
D-Mannose
D-Melezitose -

+ o+ o+

Methyl-a-D-glucopyranose
Myoinositol
Oleandomycin resistance

Palatinose

+ o+ + o+ o+

Polymyxin B resistance
Putrescine assimilation -
Pyruvate -
L-Rhammose -
D-Ribose +
Tetrazolium red -
D-Trehalose +

2w 357} Boks A2 Deely, AR AE 4F A
biogenic amines?] & THHUCE AZof YFEZ T A= 5
Y& B FRItH(Cho et al., 2006).

oz A% Frel AFHe A5l FR G} Fu
S50 Wi 0L Aol S FT AE A A
Ao) S et 4 glofof 7. 0|2 918 W Bt 53 #HE)
Z2)& 9)A|3}, biogenic amines& AYAFSHA] Qi Ao L5
= 7bsRt 2 a 5] AR FaeZo|tt o] 9] sid S fl3f &
Ate AT AFolA Foliat e S22 AAIstAL F Al biogenic
amines #3f] 5 7= #55 £2oted 1 525 T3k

M= 2 2

=3 Mg 3 HRe

A5 ol wet A=t 83| B 1+, A=AES Y
%52 731 0.3 mM 1A 15N (pH 7.2) 2 2 345}k Nutrient
Agar (NA)®} B. cereus A18] ujjZ][chromogenic polymyxin
B-methoprim agar (CPMA)] EHo]| 3|45 w2 Z1Z} 200 wl
A 3235131 30 Cofl A 24 A1 vl eF 5, NAJA] At Fl=tof
H]8f CPMA| A Zbek F2t9] Bl&o] Wd A7 Adst
FTt NAoA vt o] At A79 F2HE< toothpick 2=
#of n|g| TS50l F NALE CPMA Hlj x| 9] -2 9j3]of Z+2h 3

Z31o] 24A17F T CPMAO] Ajalx) 9L F5 ¥He 43k 3c
A5 FEE A S 2 PCRO) Q3] B. cereus B4 GAAF &
2= AARSE 5, Ast F-5-2 nutrient broth (NB)9j] 37C, 78
A|7H HFSTL 1,000 rpmo A 357} YA1EE] & AEouke w
o} -20°C of] B3}

HEF 732 B. cereus KACC 11240 (ATCC 14579)3} &2 A
Ao A Ba|st B. cereus JBE 0001 (GenBank accession no.
FJ 982655), JBE 0002 (FJ 982656), JBE 0004 (FJ 982654),
JBE 0005 (FJ 982657), JBE 0006 (FJ 982658)2 NBojA] 37°C,
21A17F viSF & 100 W& ZF NA EHo|| Z311F spreadingstil
B x| F-<oll 4 mm paper disc GM)E &2 Uch Y5 HUH
d AHET FSHE =9 paper disc FYl| 20 WS 53k
21A17F37C 2 vk 5 2943 27]|8 243} 629] B. cereus
nEo] sl 2% 58S 7 FEL stk

B. cereus, B. licheniformis, B. subtilis, Escherichia coli,
Micrococcus luteus, Pseudomonas aeruginosa, Staphylococcus
aureus B BJX1:=NB, B. cereus 7% v X|*= CPMA, Lactobacillus
brevis, Enterococcus faecalis, Listeria monocytogenes Bl %2
Z¥Z; Lactobacilli MRS broth (MRS), trypticase soy broth
(TSB), Listeria Oxford broth (LOB), Aspergillus flavus, A.
Sfumigatus, A. ochraceus, A. parasiticus+ potato dextrose broth
(PDB), Candida albicans= yeast extract broth (YEB)E AM2-5}
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Table 3. Antimicrobial activities of the strain SCK B11 against bacteria and fungi

Test strain An:z;\c/;g/lzlal Culture condition™*
Aspergillus ochraceus KACC 41859 + PDA, 30C
Aspergillus fumigatus KACC 41186 + PDA, 30C
Aspergillus flavus KACC 41403 + PDA, 30C
Aspergillus parasiticus KACC 40074 + PDA, 30C
Bacillus cereus KACC 10004(ATCC 27348) ++ NA, 37C
Bacillus cereus KACC 10097(ATCC 11778) +++ NA, 37C
Bacillus cereus KACC 11240(ATCC 14579) ++ NA, 37C
Bacillus cereus KACC 13752 +++ NA, 37C
Bacillus cereus KACC 13764 ++ NA, 37C
Bacillus cereus KACC 13766 +++ NA, 37C
Bacillus licheniformis KACC 121034 - NA, 37C
Bacillus licheniformis KACC 121035 - NA, 37T
Bacillus subtilis KCTC 10112 - NA, 37C
Bacillus subtilis KCTC 1023 - NA, 37C
Candida albicans KACC 30062 - YEA, 30C
Enterococcus faecalis KACC 11304 +++ TSA, 37C
Escherichia coli KACC 13821 + NA, 37C
Lactobacillus brevis KACC 11433 - MRS, 28°C
Listeria monocytogenes KACC 10764 + LOA,37C
Micrococcus luteus KACC 13377 -+ NA, 37C
Pseudomonas aeruginosa KACC 10259 +++ NA, 37T
Staphylococcus aureus KACC 10778 ++ NA, 37C
Staphylococcus aureus KCTC 1621 + NA, 37T
Staphylococcus aureus KCTC 1916 ++ NA, 37C
Staphylococcus aureus KCTC 1927 +H+ NA, 37C
Staphylococcus aureus KCTC 3881 + NA, 37C

*+++, halo size >10 mm; ++, 7-9 mm; +, 5-6 mm; -, not detected.

bPDA, Potato dextrose agar; NA, Nutrient agar; YEA, Yeast extract agar; TSA, Trypticase soy agar; MRS, Lactobacilli MRS agar; LOA, Listeria Oxford agar
“The bacteria and fungi were grown on agar plates for 18-21 h and 4 days, respectively.

Ak AMEEE AR -8l o (Table 3)5-2 AHAHLAIE (KCTC)
9} AR ABEAYAE (KACO) ZRE BgS 2t bl
FLE=Z A ochraceust= 25C, L. brivis 28°C, Aspergillus 2
C. albicans’= 30C, UHA] #5237 C oA vigsth T o] 5
37 Z40] that SCK Bl1@e] 282 2t 29 A7 Lo
A B 51 4 mm paper disc ] E3 R4 vlwst
.

25 53

skl 54E 918 3 M NA wixlof 45813 37C
oA 18417t vjFateAch. WAE e NA wjkelo] 314 5
46% Az vjx] 2 A3}t wrSEZ FLA=E BCL ID card
(bioMérieux Vitek Inc., USA)o] Y8191, 158 7HA0 =2 Z
1}=-0] VITEK 2 Compact software (bioMérieux Vitek)ol| =%}
Ho 2 A% AT F 14417 5 40| FREAG,

16S rRNA -24-9] F7| A el &Jgt o 578 $15H universal
primer2A4] 27F (5'-AGAGTTTGATCCTGGCTCAG-3")¢} 1,492R

(5'-GGTTACCTTGTTACGACTT-3") ©]-&, 16S rRNA &7
AE PCRE FF 7, 540 583 71 47] 99& Z¢st=
1,443 bpE BigDye Terminator v3.1 Cycle Sequencing kit
(Applied Biosystems Inc.,, USA)E AME3le] J=3stct
(Chakravorty er al., 2007). ©] @7] 482 NCBI database 25
E] BLASTN program (Zhang et al., 2000)3} Ribosomal
Database Project (RDP)2] Seqmatch program (version 3)-& A}
|5to] 2 FFE9 16S IRNA F42 A7 |MEES 42 ¢
= @7 AEE 7t 4E HaE s CLUSTALW =214
(Thompson et al., 1994)& AMESIATH AlSE B4 4552
16S 1RNA 4% A7 B85 AEstaL A4 B} =2+
Ao 2 gapo] AL =E A & Kimura’s two-parameter
method (Kimura, 1980)2} maximum parsimony method (Fitch,
1971)8 M5} Hgalgich. AbEat 217kl AgsolAl 7t &
Ao e EAA A=ES 45317 S1o) Bootstrap HAL
1,0003] Aggstgon] A% M7} bootstrap 242 PAUP
(version 4.0b)& AFE-5}5 tHSwofford, 1998).




PCR

SCK B119] B. cereus2 At Ea §-ARXH(nheABC, hbIACD,
coytK), L& E4 cereulide A G4 F4XcesA W cesB), 2
A4 & AAZRE §AHR pleR-papR, 8=2-2] certhrax
£ A7 Elst] Y5te] PCRE AASHAH 0|5 54 HE
primer A/ G52 Table 13} 201, PCR 272 94 Cof|A] 2
7t 27) A 5, 94C 1874, 56°C 187 A3 72C 12
7F FE AL 303 §EEStL 72T oA 582 x|t FE2&
AAsET FAEE S SRS sl $8 B
licheniformis®] lichenysin A &4 FHAQI IchAA, IchAB,
IchAC®} lantibiotic 44 ®A AR}l licMl1, licM2, B.
subtilis 2] surfactin EA E 4 -F AR} srfAA, srfAB, srfACE A€
3}o] PCRS 42393} th. Primer A 852 Table 13} 23, PCR
ZAL 94C oA 287 27 A 5, 94°C 187 ¥4, 56C 1
B2, 72°C 187 SZ33S 303 gHEStaL 72 C ol A 58
Zr vt e FE-S AASFA T

dr oo

RIS By

37°Co A 21X]7F w3t B. cereus KACC 11240 (ATCC
14579) iFH 1 mlof] 5L =27l A vi%Fet SCK B11 Hi k<
< 2|7 0.2 pm filter (Satorius, Germany) 2 &J2}-3F o 1}oY 2 m]
& 93 37C oA 8AIZF o] v kA H T B eF S 1,000 rpme]|
A 3R Q4 el & A5le AAskT 0.9% NaCI2 2
pelletZ A|Ag F 2.5% glutaraldehyde 1x} 224, 1% osmium
tetroxide 22} 114, ethanol 434S A H k. 100% ethanol]
H F& cover glass Yof] Boj=a F 80T oflA 1247 A
ZA|7]1L, ion sputter 2 2057 osmium< ZEA|A HAALYAFS
F AR 1] (SUPRA 40VP, Carl Zeiss, Germany)ol| 4] #2
shict

Biogenic amine?| ZH=

Agk 5= SCK B119] biogenic amines #3f 532 325}
7] 913 HPLCE 3stqich. 57] et et 42 F7HF 0.3 gol
Z}Z} 16 mg2) histamine ¥} tyramine2 =<1 0.8 ml NB vjX]&
H71slar SCK Bl11 vjd 02 mlE AE3Hh |2+
histamine¥} tyramine©] = NBZ thAl A 75t t) 47°C of| A
A|ZH 2 uiF 3 10,000xgol| A 1027 LA st 42
0.1 ml 424 3} 80 ul o} E 83l 1% dansyl chloride, 50 ul 3
3} Na, COs, 50 pl Y& #F §A-Z 4l0] 45T oA 1A F =
A}t A H Tt FE=A SR Al 28 Hof 50 ul 10% prolineZ g o
o] 2 .9] dansyl chlorideE A| A%t F 0.5 ml etherE Y1 352 &
HalE Ar=oiule o}l =48l & (.1 ml acetonitriled]] =%
HPLC H4o2 HJAFA™EL C18 (Capeell pak, 4.6 mmx150
mm, 5 pm), |54 H00] 521 0.1% formic acid (A)<}
acetonitrile®] =21 0.1% formic acid (B), 5= A= 0-10%,
A:B=45:55; 11-15%, A:B=35:65; 16-25%, A:B=20:80; 26-30
2, A:B=10:90, 30 §£2 1 ml/min®]|¢ o™ 10 ul Al 25 F

st
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Aoty o
SCK Bi12] S5 U EA
A AR dad 88 5 FFE 7] Aot A7 A7
S04 659 B. cereus T4 Ao APE 4% HWFe=
12} B3}, 222 o|& 5 protease, amylase®] &Ao] &
9f¥l SCK B11 (GenBank accession no. JX237847)& A2s}$
T}, SCK BI1% NAOJA Hjof A] #ae] et 29]2 uh=re)
el P2 YAYATHFig. 1A). F-L 1,500% H122] F3} A
Astolq BATAL w) G o] g PAYT 17 FolA
op3S UFERITE 50,000% W& Ste FAbEAEn| o2
oz 23 49| Pl AP AU L2 0.8-0.9 pm x 2.0-3.0
um?] 27|& E$tHFig. 1B). BCL cardE o835}l 46579
A3}ska] AAF A7FE Vitec 2 Compact Softwareol| A 2413+ 2
1} 96% 2] E-E= B. licheniformis2 E-5 %] th(Table 2), RDP
o 529 2E Bacillus & FFEWE AHE5t ASEE &
A%t A3} SCK B11-& B. licheniformis ATCC 145891} 7} 7}
7HE 2 BAR 16S 1DNA AR AE 542 99.93%
(1,399 bp/1,400 bp)yE R T}, webs ABBker BT AT
HE=Z2 v8s5le] SCK Bl12 B. licheniformis2 S35t}
SCK Bll 237} 54 92212 §95H=A SHalstr] 13} B
cereus =452 NheABC, HblACD, CytK, cereulide, certhrax
of Ty S 2R ploR-papRE) HHAFES oAt
02 PCRE S35t 27} o] 5 $7A9] o] A% WAHA g}
k.

SCK B119| &t =g

SCK BII| ey Alg 9 Bgolol] it g maks
Table 39]] Q2oFx]o] It}

%41 ofAlo] Aol Yglort SCK BILS Ao A4 B,
corens 6% RS 24 ASAT). AT FF fof wa
552 B. subtilis?} B. licheniformis Z+ 230 A= A3
F4 Ashg b gisieh W el 4ua FAE
XEFst B. licheniformis SCK 1210579] 6%2] B. subtilis®]| o3|
BE 34 AAlsE 7HTHKim er al, 2010)&= FE Hileh=
g=2E 24ch wehA SCK Bll #5= £2 848 E4S 7K

Fig. 1. (A) Colony morphology and (B) field emission scanning
electron micrograph of the strain SCK B11. Bar, 1 pm.
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£ B. subtilis -5} 7 15785 adsh= 20| 7FsE A
© 2 ghE|9ith SCK B11-& 821 Candida albicansE A2
skal Fgol ol sl F+t 548 UeEhHla, aflatoxin B, G,

& RASI= A. flavus 2 A. parasiticus, ochratoxin A AJArt-
Q1 A. ochraceusol] A = A2 (FHE 27 5-6 mm)Q F
A AsiE Berk AE A YA Al mycotoxins 9] Ao =
AE QA 22510 o5 BLES Utol Y BHS 3
ek 5= Q7] g IR 53HE 7HRl o] Fo) AN &4
FolA 98 HEE Qs 7H7E IS ALz ot E3t
SCK Bl11& HYA T 713 A49A N+FE9S E coli, L.
monocytogenes, M. luteus, P. aeruginosa®l| |3t A3 53 (F
B 27 5-12 mm)o] YT B3] AFET 9% 3] Tl
Sk WU w21 S. aureusol A= AHEEE 5ot BRof of
3 S-41 oA aE B irh SCK Bllo] &H|sh= g+t &4 0]
AX B licheniformis7} AsH= HElo|l=A A
lichenicidino|u AHEAJA| 2] lichenysin E+= B. subtilis7} Ay
AFBlE surfacting]A] 21317] S1sto] o] 5 B4 Aol gt
PCRE 4=383} ). 284 SCK B11-2 lichenysin a4 ¢
AR} (IchAA, IchAB, IchAC), lichenicidin §H43-2 €]3t lantibiotic
2N FALANieMI, licM2)9t surfactin T EAQGAR}
(srfAA, srfAC, srfAD)E TH8taL QA ghof, Yo R o] 3t &
A9 E4& Fsior ¢ Bt ek A AF L)

3} g3t AHEHS 7} SCK B119] ARE-&, HACCP A&
d9] Elo] ol AR AN felidEY Ld EAIE 3
A% 5 gl &R ko] B & S Holth. ol B2 &
Yo =7 E SCK Bll= A7 2H 0|99 5& ALR, 98, 35
A HopollA AR ThsAES nHE B 4 den, E9
methicillin A3} #3(MRSA)E EZ3}31= S. aureusd-=°l 3l
A 32 BERA AE 7HAS A Bast gl

S 262 SCK BI19) v F 2 4% 100 i 73]
200 p1&] 3t B Flol] Wit 204]7 37C F71 vk = A A
AL EARARFE R A ol A ERIsHITHFig. 2). Fig. 49 A, C,
E, G, I, K= SCK B119] R4 AZHE H7IetA] o2 2+
24, 4% 3470 S o] FeE Ho| 1 qiek. et
D3 AENS A A M 5 RACNA 2L A7 Hjo
T AT EY AS, Alxeo] HEC| 2 FH(D), o] §A
W-E=o] U AWD, J, L), Al29 A4% = FH(B, F,
H)E%o| tifE B AT} A n] Zdo A T A iz
T AT BE AT RS o o3 FH Aol
E5HA Uetgth AAH .2 SCK Bl1E A el &
72 w]A 2l o] ula) AES Ero] A An HEHo R xolg)
LGS derdn 39 371 MstEo] 9tk whebd SCK
BILS| g ARS o 72Ut ool 4TS 7ol o Bz
A 59 dAo AMlza A ASlE €ov)= A At

Fig. 2. Electron microscopic analysis of pathogens incubated with culture filtrate, which was filtered with 0.22 pm microfilter, of the strain SCK
B11. The cultured cells (200 pl) were incubated with the culture filtrate (100 ul) of the strain SCK B11 for 20 h. The figures of intact and treated
cells show B. cereus KACC 11240(ATCC 14579) (A and B), L. monocytogenesis KACC 10764 (C and D), E. coli KACC 13821 (E and F), P
aeruginosa KACC 1025 (G and H), E. faecalis KACC 11304 (I and J), and S. aureus KCTC 1621 (K and L), respectively.
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A% AR 4a A 2 tyrosineT} histamine2] ¥=& F4
3lal7] $18l biogenic amine A wijX]¢} HPLCE ¢]&, SCK
B112] biogenic amine A+ oJFBE ZAIFct. Amino acid
decarboxylaseE HH|H= wAES A"uiz|o] X"
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