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(57) Abstract: The present invention relates to a composition for detecting bio-
genic amine-producing microorganisms, and more particularly, the composition for
detecting biogenic amine-producing microorganisms relates to a culture medium
composition for detecting biogenic amine-producing microorganisms. Also, the
present invention relates to a culture medium produced by using the composition
for detecting biogenic amine-producing microorganisms, and to a kit including the
culture medium for detecting biogenic amine-producing microorganisms. When the
composition of the present invention for detecting biogenic amine-producing mi-
croorganisms is used, the production of biogenic amine of target strains can be
qualitatively and quantitatively determined in a simple manner. In particular, for
strains such as the Bacillus sp. strain, which is widely used to make fermented
foods in Asian countries including Korea, it is difficult to confirm biogenic amine
production through conventional methods applied to lactobacillus, whereas the
composition of the present invention can easily detect biogenic amine production
qualitatively and quantitatively for such strains by producing alkaline components
during the growing or culturing of the strains. The present invention, when com-
pared to conventional technologies that use precision equipment such as the exist-
ing HPLC, is advantageous in being able to economically and quickly detect bio-
genic amine-producing strains, and can be widely used in assorted industries related to fermented foods and various other foods.
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A= A2 B4 24, putrescine(PUT), cadaverine(CAD), tryptamine(TRY),
phenylethylamine(PHE), spermidine (SPD), spermine(SPM), histamine(HIS),
tyramine(TYR), agmatine(AGM), serotonin (SER) 5-¢| AT}, 7] A A o} 7l
T-ZAF A= 34EE-(PUT, CAD, SPD, SPM), "= 3}$H2(TYR, PHE) 2
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e 2Abaha, ALY A4 e A P A 20l 58 WA ste] 4%
Agoto A A okl AskE 99 RS A7 A H JAv =g
AAtoll = 7] A A obRl A ekl T gk o -ef 9k M g

Wby A H 0T TA =, SA S, 99 5ol A A8 Sk decarboxylase B4 S A Y =
AA b A A5 HEste A7 A H o ghvt 7] Aokl A



WO 2011/102568 PCT/KR2010/001476

TTE AE53e A Ao TaaF3 3 s o 9= 2k (lactic acid
bacteria)ﬂ ol ]| = ¥FE] i (Enterobaccteiaceae) 3=l T $F -7} & o] FH A,
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719 ol A5 el 4 FHF o] o] kY = A F- e S A S
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7] decarboxylase plate S ©]-8-%F A Ao}l AA] I AESH -2 A A o}l =
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Hhe o 2 A E T E A8 o] 85 o2 ufeF v R] el A Ao} X
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o @ OAF B F, AL 0] AT S WA S % 5 Al e] pH7}
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A d Aot ez e o5 ] Wi x| 7k de] sh H i A g pH
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A M= AR del st =, 71 v A ol = mhd B 25 o
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ofH 3kl ot = 2] Ml E(glycerol)o] SETFE WA o] A vpA B a5 P EE
W o= 749 pH A A of o] Ajof - Z Fal] A ofrl& A o= npd e a5
TH2 A% 5 guris AL gholalg on, Ay ZE| A 2e] A7l
A o A o] el Sl whel AE A S A = da, A
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Z7J (Components) SFeF(content, 5 F %)
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= ] M| & (Glycerol) 0.15 ~0.35
o}-7}(agar) 1.5
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I (content, & F%)

Bacto-tryptone 1

Yeast extract 0.5

NaCl 1

pH #| A] 2F(pH indicator, Bromocresol purple) 0.006

= o] Al & (Glycerol) 0.15~0.35

YA ebRl A histidine 0.1~1
ornithine 1

pH pH 5.0

A A 2. A A] (plate)E ©] &3 AA oM Y FF9 AE
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Wl 2 5(°0)
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NaCl 1

pH #| A] 2F(pH indicator, Bromocresol purple) 0.006
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H 8l H A 5 E 5 281 FHE 3), 12A1 FH(E 4) R 24 A K 5) 7 2 3F A] A o] A
WAl o] B2 7H4-31 9 v

A7) & 3 WA 5ol vhER bkef o), A7) E 49 A4S Zhe pHE 24 S
W3 LB v Aol A v kgt A w8 2 E WS 0.5% H7He A (& 3 WA & 59
(3)) W 3 2B H S 1% A 7Fe vl A (& 3 WA = 52] (4)oll M= el 23
A Q1 A Aol Ao} A] okt 53], 2441 K 5) 7 #gk Al A of A

3| 2B W& H7bekA] g2 MAN(E 59 (1) 2 3 2E WS 0.1% H7Fe v A=
591 (2)9] 45w A| A A ol A A g o] o] ol E B8l 3l AE WS
0.5% H7Fsk W 2] (= 59] (3)) 2 3| 2=E W& 1% H7Fsk vl x| (= 59] (4)2] 745
A FEo WA o] g N 5ol A o= YElylth A7) ek A 2R,

3| 2El Rl o] A 1S 0.1% = 7F uhek A gk 2l o 2 gkol ¥ QT

Sk, 7] =6 W] I 8ol LFER BRef gho), A7) 3E 19 Al of &ff Az
Woakg o] WA & o] 8-k AF7] 3 30 7 A E 12F ] v s & A TE
Hj gk A} 5 ol Ak vl S v A 7F Bep o2 wshE AvE

i_t
H
w

_

{
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[111] By FAH e, 7] =70 UrE]rW o} 7L°1 %;ﬁ ilvz‘ﬂ g
al

[112] A7 Axp2RE Boakbg o] v x| = 7] E §AT 7
AR oS A= npAl g A & HFE AEE S
A

&7 Aot Zﬂﬁl?ﬂ]* A7¥stA %% WA (A)el

Wﬁﬂﬁgiﬂ”ﬂﬂ
[113] Wy A A o= kg of vl x| of] LSk 9 YA - Al Sl A] (minimal
media) 7} o} €A 1] #] (rich media 5= complete media)ll 3l & &} LB W] %] (1%
bacto-tryptone, 0.5% yeast extract, 1% NaCl)©] 3L, 47] LB 8l X o] := A A o} 71 9]
AA 7 7 A= di Aoy Zejfiglo] =r dAF Aot o 917 wlikel,
HpA ] 2= & 7 A 8 B el ol of &l A7) iAol 23k Ao
3o, A7) 2o 9] A ] Aok S %3 ofilo] @4 H o)
EﬂaMQMQWﬂogﬂﬂgq
}7] &7 W & gof] YR B} fho], it o] wh S-S =)
Fo A5 L2 Y H 3| 2E WS FHIFek ] Kol A
Aol SelE|of A Aobl A TR AL AT E 3
A5 LEUE S HIFek v Aol A B 5 A 4o el =
A},
°ﬂﬂﬂ@mm o] &3 YA otvl Y FdF HE
o 20] 1 W o] LA A E Bkl AAo AL 717
Aq;ﬁﬂ+]Lﬁﬂﬂmﬂﬂoiﬁﬂqﬂﬁﬂﬁgg
o] Aol e Bk A Ao R
o] 7ol & -t Wb, o] F $3ho] g 9
ggﬂamﬂdimﬂgwﬂﬂﬂiﬂo&ﬂ
| &k vl ] 223 (Bacillus sp.) 7+ 37
d 1259 v Y 2% g 55 ARSI T
[117] A7) 3% 30l 714 ‘j}a‘jﬂ & o] Aol Ao =
o} ) 1] #] (broth) o] Qlalarx} 7] Al el 19] 35 200 7| A H £ 0=
ﬂzgﬂﬂ]*Wkﬁﬁﬂﬁ$%mHﬁW$@ﬂ@ﬂ%@O*%%Qﬂ&%q.
[118] Hup A Ao =, E kg o A3F7] 5k v A = 7] A Ao 19 5%
20 7141l 240 712 =, 7] 3R 28] Aol A Aol ] A4 A& A E

]I.

[114]

N
[ 0>
EUR

1=
1o 4
o} mg

>}LBI-E
o &
do <N
o
jﬂ

HU g

o

y
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[119]

713 A] &2 M) A (BA broth, BA), 7] 3% 29 Aol A A Ao}l o] A4 9l

2R S 0.1% H7FS v Z(BAO) H J7] 3% 29] 2/l A AJA o]_u]gl
A EA Q1 3] 28 TS 0.1% A 7FSE v A (BAH) = F-5-3}0] A-8-3}19]
g ol a2 ads gelsly] Y gz oRE LB X E W ?Sﬂ/\]ﬂ
1l A] (modified LB broth, MLB)Z A}-£3}%t}. A7) LB v A& A A 7] vl K| =
871 3 4] 2AONA of7E Al 9] gk 24 o2 2Hd S A o] v

wo} A H o2 7] 3% 30 71 A E 125 9] F5E LB broth(Luria-Bertani, 1%
bacto-tryptone, 0.5% yeast extract, 1% NaCl, pH 7.0) vl #| o] Z+2}+ 5 g8} a1
37°COl Al 24X 7k S-oF A k3l 3. AF7] A u| k3l zkzke] F5 vkl | mLE
A7) 42 7o) Wi A 7} 9 mLoll | E3} a1, 37°Cel 4] 244 7k -9k vl k&b gl vt A
w5, 2h ulf Aol A A op Rl A of] w1k o w2 kA
nmoll A FPEE SAF oA JRFeegI) o)} g, wjF ool
S8 7] &G0} pHO| 54 & F 5t wom A7 —Hr
AWNE o2 7 5o YERHRAT. 7] £ 59 o /= A7) E3
3o 98t FF2 onslar, 8}7] 3 59 WA £ W—E A}7) 4% 9
FA}& oul gt g, 517] 3 59 pHE 55 HE 8] %
2 R Ee F 242 Fh g o) wjA] o] pHE vHER Slej vk,
2 9el] 1Al E Mk k7] SE 5l 71 Al 3 FFok o), A7) 35 3] 1
ool ok g5 ojnlataL, 7t g M2 A WA WA= d55 HE8HA
o Z vER A, i A v A = WP d LB WA (MLB)ol 755 53¢
v ¥k AatE v, Al WA w#] = Aok AR A E J ek
oro Boub o] Wi X|(BA)Ol THEE HET T 24A 71 vl &Sk ﬁqg Ueh) a1,
S =uUEle] e iy o] Wi A|(BAO)o #FE HF 3 5
24X 7 v ¥ gk A 3E vrERU ], vRA WA bl <] = 5] 2B o] xmg 3nky o]
HIA|(BAH)O T+5 A58 §- 2447k vl 3k Ad2t5 el

i
O
o

S ©
-
~1.

ol m{m
2 U?‘{_“
RN

1o,
Nyl
do, N ¥

mlm g=

T_u

1o

=
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iy Wi A& 5% |pH Asoy |3 A& |pH Asoo
Cal Oh  [24h Cal Oh  |24h
| MLB 5.87 (698 [7.38 |7 MLB 576 [7.59 |8.08

BA 592 [5.07 [0.55 BA 579 |157 |7.85
BAO 593 (492 [0.46 BAO 580 [6.85 [6.38
BAH 5.67 [5.12 [0.69 BAH 558 |7.48 |7.71
2 MLB 5.68 [6.84 [6.43 |8 MLB 587 [8.01 |7.66
BA 571 [4.90 [0.35 BA 591 [491 038
BAO 572 489 [0.36 BAO 592 [4.83 030
BAH 557 |4.88 [0.33 BAH 567 [5.14  |0.60
3 MLB 591 |7.24 |7.40 |9 MLB 563 [1.93 |7.53
BA 595 [6.39 |5.27 BA 567 [495 022
BAO 599 [6.83 |6.58 BAO 568 [491 |0.24
BAH 575 (640 |4.84 BAH 549 |4.78 022
4 MLB 5.67 698 [6.16 |10 MLB 588 [7.50 [8.01
BA 5.68 [5.00 [0.49 BA 593 |428 [0.13
BAO 5.69 [4.99 [0.43 BAO 594 (424 [0.12
BAH 5.49 [5.01 |0.52 BAH 570 |423 |0.11
5 MLB 5.60 [7.91 |7.55 |11 MLB 592 [8.13  [6.53
BA 5.63 [5.88 [2.53 BA 596 [5.16 |0.57
BAO 5.63 [7.80 |7.31 BAO 598 [5.10 |0.54
BAH 545 697 |6.46 BAH 571 (497 032
6 MLB 597 [7.00 679 |12 MLB 586 [8.14 |7.43
BA 6.03 [6.45 |5.08 BA 590 [6.25 [3.38
BAO 6.04 [7.86 |7.32 BAO 592 |7.64 [7.19
BAH 578 [7.06 |6.55 BAH 567 [7.00 |6.27

[121]  ZFzhe] wiA| el A Zh7te] 455 24217 Bt v ek Aog YERd 7] =
9ol A 221 nlef Zho], LB v A & M P A 7] v A|(MLB) <! tl &<l 5 WA
A= 128 2] & oA %lg Ea}* o Al E o] PAoinl YA of L=
shelel o= UATE. o] e g A= A7) Ao 29 A A eh= A o=, 7]E
LBHj A of] &7ke] shel] o] & 24} o] ¥ = pHA| A] ©F¢] bromocresol purples

m%
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[122]

[123]

[124]

[125]

=, 7155 decarboxylase plate™H o] AF-8-% @ 7] o] v A & &85}
A AP Y 0B E A El 2 & TS 0o Adlobn A4
o] &+

ok = Rtk Slo] vhA] FelH 9l
Frg o] v A<l 7] 32 29] 240l A Aokl o] H A2 3

2= W A|(BA)L Al A A v x| o) A = -Frof] whe} & WA o] B 4]
B A G-of Al o] B &= A 9-7F i ghe] Rt H AL, A o] B = A g-ol = kA
HAETF AP o2 5 F-d 9 1S A2 Wi o] 9l A WrAlo] o]
AN A7) A2 i—“rEi 2ol o WA= npAl e s & AT E Yo R
Aol A ARE ol = 9l = Ao R Sl H ), gk, E oy 9
wj A ol] A A o}l A & H7FgE v ], A A 02 A7) 35 29 Aol A
0.1% @713k n X](BAO)‘” u H A v« =2

AA oI o] A ARl L EUE S
A7) 329 240 Ao 291 3] ~E WS 0.1% H 73k
WA (BAH)Q! T WA mj % 9] 7 -0l = 54 ol A AAorle] A4 &
A7 eEA] 22 Al A v A el B sfo] B} &gl kAl o] Zpo] & Y ERY =
Z o= gl y AT,

7] AR EEE Eodg o] v x| = vl e a8 F = E Ul o2 YA ol A
o H-5 golsh = 9l g Wk o g}, Aol A A o HIHE Foke] 54
A Aol 2] A A F = Bl st = 9lS Ao = o T

Egh, A7) A w A ol A wlj ket At S n Yk i X 9] pH H HA HEE
SHLEE F5YT ARE YE 31 55 T34, 7] A A o 204 A Aol
Aget A0 R o) JAE el thEl vheR vkef o), 3 (B
licheniformis cy2), 5% 1 5(B. polyfermenticus C19), 6X1 1 5=(B. licheniformis
KCTC1918) & 12%1 +(B. subrilis KCTC1028)°l| A A4S e A a1, F7}F =
7H = (B. subtilis KCTC1022)0l A & AL e Qi T,

A7) 5 o] A AA ol AT Al E HIbekA] g i 9
W A1 (BA)O A pH7| pH 5.880] 31, &34 5 (Aseg) 2] 74 - 2.530] %l o, A Ao}l
ATFA R L2 'S A7)ek v 7<] (BAO)°l| A pH7T pH 7.80°] 31, 3 3 5 (Ase0) &
d5-71.3101 o, A obR] AT A & 8] ~E W& H7FE v A (BAH) o A pH7}
pH 6.970] 31, 533 5 (As) 9] 8- 6.460] AT} B8k, 611 11572] 4§~ A A ofbvl
ATAE 7 oA &2 23 o WA (BA)OI A pH7F pH 6.450] 3L, &4 5 (Ase
)2l 785 5.080]1 o, A obRl A = L 2UE S H7FgE vl <|(BAO)ON A
pH7} pH 7.86°] 3L, 5 F X (As) ol 785 7.320] .21, A A o}l -4 =
3] 2~E] & H 71k vl A (BAH) O A pH7T pH 7.060] 31, &3 5 (Ase) 2] 78 -
6.550] AT Bk, 12 9] 5 A A ofRl AFA S HIFskA] 82 L 3 9
HIA](BA)l A pH7F pH 6.250] 31, 533 5 (Aseg) &l 7 - 3.380] Lo, A A ofwl
ATAE Q2 E-S A 71e 7<] (BAO)O| A pH7} pH 7.640] 31, & 4 5 (Ase0) &
745-7.1901 o, A ol AT A 2 3] 2~ WS H7HSE v A (BAH) YA pH7}
pH 7.00°] 31, & H % (As0) 2] 74 - 6.27°0] A},

BH o

K
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[126]

[127]

[128]

[129]
[130]

[131]

[132]

A7 AR EE, AGAE HIFeFA] &2 By o] b % BMOMEB}
A A o}l A2 & 7FsE 1] X (BAO 2 BAH)OI| A 7371 Hd, 6 = 1211 9
?v%—b— Eapa ) pH% FF T (Asw)’F = S H A, 7] 5, 6 H 120 AT

@ﬂ% g o A v 2| & o] &5 ‘%}%(BA broth H)oll A &5
gl = AT

gk, 2L A| HH k= 01% St O 2 AAE A7) Ao 204 L EYELE
ke 2l Sl el 39 e
o 2= Fd-% H7Hsk v < (BAO) I A

-9 71 v %) (BAH)Ol A = pHS}
Foll A &= a1 A W X]é— ojgst Ho = *Wf‘ﬁ
A=

)
N
X
ol
=
-
ﬁ
i
=
=
033
2&
9,
(2
o
>

:l:‘
_4
~—~

T

04 Eis
”71 A 1 «1 Aypel 7] i o] A w4 E o] &3k WA &L
O =Rl

g o] 1 X](BA)OI A pH7} pH 7.57°] 31, &3 5 (Ase
M %7 85¢1 WA, A A ob vl A A 2= S =2 RE H7Lek v A(BAO)l A
pH7} pH 6.850] 31, 3 5o (Ase) ] 78 -F- 6.380] A o], A A o} 7l 2 74 =
3] 2B S H71ak vl 2| (BAH) O A pH7} pH 7.480] 3L, &5 (Asg) 2] A -
7718, Aol A A& A7Fekal S v, o 2 pHOF U] W A A s
LER AT thE w5 ok A, g Sl S M A A oA,
A opr1 o] AFA 2= YA ob] S FrEsle] & FHEE gt
EUHS F9g g o] mjx|e A 2 28] W pH B FHEE
ERA AR EE, 37 T g Ao A BTk thE SR
¢k 7+e}<l 8} 3k & (alkaline compound)< =2 A4 5= A S 2 o A5 vt
A Ao 4. HPLCE o] &3 A A o} 7l &4
t}

—

&1 Al el 2 B A A o] 304 Feld Aol A wtFrel] gk W A gk
ASS $13o], HPLCE o] &3 &4 5 gk alvt. 53], 37] A Ao 39
A2 RE] 7] T EEE A AT ohd Ao w3
ZAE g o) o)d t)g B} Jdd &olo] QR HE 4 o2 HPLCS
o] &k 15 733 th 7] HPLCE ©] 83 1152 3179 2 o=
ekt

AL HPLCE ©] 83 AAlobul Aot 1587 918, A oyl
358 9 (BA standard solution)S ZA| 3¢ t). 7] A A ofd] FEE A2 =
9% 2] Ay Ao}l 3} | F- 3% <= =4 (internal standard, 1S)S ©]-&3}o] Z2 A3} % 1.

A, F 95 Ao, F-A) 4 o 2 E HE (tryptamine hydrochloride, TRY,
49.12 mg), 3+ E @ 4 (putrescine dihydrochloride, PUT, 73.2 mg),
714 # (cadaverine dihydrochloride, CAD, 68.56 mg), 2= ] U} 2] (spermidine
trihydrochloride, SPD, 70.16 mg), ¥ 'd ol| & o} 71 (2-phenylethylamine hydrochloride,
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[133]

[134]

[135]

[136]

[137]

PHE, 52.08 mg), 22 1 (spermine tetrahydrochloride, SPM, 68.8 mg),
3] 2B} (histamine dihydrochloride, HIS, 66.24 mg), E] £} % (tyramine
hydrochloride, TYR, 50.72 mg) & ¢} Z1v} €l (agmatine sulfate, AGM, 70.16 mg)¥}
U535 =52 (1,7-diaminoheptane, 1S, 40 mg)<- Z+2}F 0.1 N HCI 40 mLol| <]
A% | mymL 552 ZA4 3.

A7) A SHE ¢k A A obHl 3T 558 M (BA standard solution)< 7]
A A ol I PR FFEAIS)S 247 0.1 mg/mL =2 2§38l o] A 2319 U

Y5k 7] HPLCE 3 317] 918 A A oldl A v A& F-H 159
Hj ol 6 2 B A Ao}l & 58 WH 2 Hwang 5 2 "H (Journal of
Chromatography B, Vol 693, pp. 23-30(1997))< A & 5l A}-8-3} Sl v}, Kt}
TAA R, 7] 330 71 A 12F 9] vl e 2 & v =] v o2 AE
A7) 22k g o ] A7 Ao E =87 Hel, &7 1259 45 E
Z+2} 37°C ol A 24A]1 3 A &gk - LB broth(Luria-Bertani, 1% bacto-tryptone,
0.5% yeast extract, 1% NaCl, pH 7.0)2} LBO broth(“J7] LB broth®l]0.1%
ornithine(Z T & % 713k v Aol Z+zF Al &Fk -5 1092 % 5 3)¢]
24%] 7k s vkl v vl 9, 4°C 2 9,950xg ] 27 02 1557 4 e g
e NNhE gl stko] A A E Al A sk wf g A NS B skl A
Skl & A NS 0.2 pm membrane filter 2 A 3k 5-, &4 7 Z3}o] 104
T A7) 100 F &3k 5= Y A o 2 mLol| 5% trichloroacetic
acid(TCA)-0.4 M perchloric acid(HCIO,) 10 mL-< 7}38}3L, /7] Ul 53 =24 (IS,
1,7-diaminoheptane)= 0.2 mg/2 mL3 7}8}o] F&3} 3t}

7] Aol Bl e Ed o] LGk Aol FE& N Y] ud

-

off ok ol
Ay

W g FE Nl Ul -4 A stE -8 gk 3 HPLCE =3 3} 3t} 7]
HPLCE 33}7] del al e F2Ast 34 D A7) 29 55 S 34
FEZ o] FEA e} AL o5 2 W 02 83kl

A7) Aol E B 238N AV FE2E 55 S 3 FE A9
Z+2} 2 M NaOH 1 mL 2} benzoyl chloride 10 uLE 7}3} 3L 30°Coll A 4043t
5] SR

112 A] 71 Tl (benzoylation). 7] Z+7+e] uk-g el 528} ¥ NaCl & 9 (saturated
NaCl) 2 mL& 7}8ko] ¥hg-& H A A 7] 31, ] o & of &) 2 (diethyl ether) 3 mLE&
Arbete] 353 v, A A L5 mLE B3 8k A& 7hAR FEHE T A7)
ATV 2E 55T 3 NS 50% w8 =890 (0] F4) 500 Lol &3 ko]
HPLC 41 A 522 AF&-313i .

914 HPLC -4 244 A 33}
g HPLC 4 213 A4 '5}7] % al], F ¥k & vl -l (gradient) =71 ol A
A A ol 3% -89 (BA standard solution)E ©]-&3}o] HPLCE <33} o] & &

=AM 2AE ekt A7) HPLCE a3 7)Aol 23 A 2 a2 s
HAF B2 29 HPLC] A 2712 517] 3 6 = 3 700 Ve AT
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[138] 3t 6
Instrument YOUNGLIN instrument
Detector UV-730D(254 nm)
Column SunFire C3(4.6x150 mm, 3.5 ym, Waters)
Solvent A; water:methanol(50:50) / B; water:methanol(10:90)
Oven temperature  |40°C
Injection vol 2040,

[139] 3t 7
Time(min) Flow rate(mL/min) A(%) B(%)
0 0.4 100 0
15 0.4 0 100
25 0.4 0 100
30 0.4 100 0
55 0.4 100 0

(1401 2371 A BA 270004 9% 2] AA ok} YR EERAS)] S
A A ol 3-8 N (BA standard solution) 2| = =V} . 218 (chromatogram) 4 ¥ &
5= 1000 YERA AT

[141] 7] % 1000 Wrep9l vhek o], 4 4 3ol A 7] 952 Aot &
=4 A7 - REE AL TYE 0.1 mg/mL) R Z3}8ko] S5l o,
A obRl o] F 5ol whe} vF 2 &3 e E YEFW AT o] 5, of ZLnbEl (agmatine,
AGM), 227 Y] (spermine, SPM), 3] Z~E} (histamine, HIS) & E] &} 4] (tyramine,
TYR)®| 735 vh-& F ] A opulel e w2 A EE el aL, 53]

B EPHE Thg e A E S Ve Ao w el E g,

[142] 3L A7 Wi em iy a5 YA olrle A& floto], 71 6 R &
79] 271014 S8 5}0) %74 ¥l HPLC 8 A oh& ) 47 o) 53 A
Y E- 22242 371 1,7-diaminoheptane(IS) 2] peak area 4k Z+2}2]
Y Ao}l o] peak area %)CQ vl sko] vk g o 1 Lol ke A obil &
oA e Aekakglal, o dakE §hr) 3 8ol WER AT 8] 3 89 Tl

23

mg/Lo|t}, 8}7] 3% 8«] -FLTH% = 7] % 39 Z+2he] #do] T B (No.) ol
&3k MEE 9w star, 817] 3£ 89 WA 5, LB+= 7] ¥ 55 i

broth= 2] 7] 3} a1, LBO broth+= 7 7] LB broth®l] 0.1% ornithine( )& 3 7|5k
WX & oln|slat, 8l7] 3% 8ol 71 Al d A= 2+ 3+ E ) 4 (putrescine, PUT),
FHcb W 2 (cadaverine, CAD), E HEFY (tryptamine, TRY), Z=3 1] 1)1 (spermidine,
SPD), # d ol & o} 11 (2-phenylethylamine, PHE) 2 2~ 7 (spermine, SPM, 68.8
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[143]

mg)e] A obe1 S o] v] gk, 3] sol A iz AAckulo] A% H A WSS

of m g},

!

8

5 WA |PUT CAD |[TRY |SPD+PH |SPM [%l#]|o}R(Total)

e 155 e |27 E FE (B

1 LB 086 [+0.14 [0.71 |- 6.99 0.69 [9.26  |-0.21
LBO |1.00 0.72 |- 6.52 0.80 [9.05

2 LB [222 [+0.22 [1.01 |- 7.87 0.98 [12.08 |+8.26
LBO [2.44 133 |- 15.04 1.52  [20.34

3 LB [45.14 |+14.75 |- 23.13 |2.78 7.98 [79.02 |+13.42
LBO |59.89 - 21.76 |3.16 7.64  (92.44

4 LB |1.55 |+1.57 |1.10 |- 7.44 1.05 [11.13  [+9.29
LBO |[3.12 2.04 |- 13.42 1.84 [20.42

5 LB [200 [+3.890 |[L.11 |- 11.40 1.53  [16.04  |+30.06
LBO |5.89 332 |- 32.67 423 |46.10

6 LB |117.32 [+53.52 |- 88.98 [16.86 - 223.16 |+66.68
LBO |[170.84 - 102.94 |16.06 - 289.84

7 LB |- - - 33.31 |5.50 - 38.81 |+4.01
LBO |- - 36.02 |5.80 - 41.82

8 LB |0.69 [-0.03 [1.01 |- 8.63 1.48 [11.82 |-0.01
LBO [0.66 0.98 |- 8.72 1.45 |11.81

9 LB [1.59 [+0.51 [0.93 |- 5.55 0.53 [8.60  |+4.34
LBO [2.10 1.30 |- 8.04 1.50 |[12.94

10 LB |- - - 14.81 |4.82 - 19.62  |+1.21
LBO |- - 16.43 |4.40 - 20.83

11 LB |1.05 [+0.27 [0.68 |- 6.28 0.85 [8.86  |+0.55
LBO [1.32 0.66 |- 5.35 0.98 [8.31

12 LB [1.42 [+3.00 [1.07 |- 8.14 1.41 |12.04 |+14.20
LBO |4.42 246 |- 16.93 2.43  [26.24
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(144 737] 5 80 LhER ks 22o], & 9% o] Aokl B4 o) RE LA @ sk,
6591 AAlcko] AEHY oM, 3] 1259] FF W F 3 2o A

3] 2~E} ¥l (histamine)< 5] & %] X| 2.
[145] EE‘J 7] 3% 8ol Ve nkef 7o), A7) A Ao 39 A i A o] &%
oA, WA v L2V ES H7Fek A xgk Bep o2 g Qe 3,
SH% 6 = 12W 759 A9 LEYES HUteA ks v F A okHl
A A EE(ZF A5 E 2 79.02 mg/L, 16.04 mg/L, 223.16 mg/L 2 12.04 mg/L)°ll
H)3lo] L 2 YRS H7E8IR S v F A obvl A A %(92.44 mg/L, 46.10 mg/L,
289.84 mg/L 2 26.24 mg/L)°] @A 3} A F718F3 AL, th2 ol 1] 3] A= el
Az Wrtolu gt S 2Y"E H7te o8k S E A ¢ s o2 gl AT
[146] ESE e 2YES AFA R slo] AAH FE 2 (putrescine) @] $HEH S-S
A A a o2 el B8] L 2 E S HTbekA] kS wj(45.14 me/L,
2.00 mg/L, 117.32 mg/L 2 1.42 mg/L)9} S E ¥ S 3 7}3k w](59.89 mg/L, 5.89
mg/L, 170.84 mg/L 2 4.42 mg/L)9] F7F L7 A A A 52 o=

gl y vt
[147] 7] 32 8ol Vel A vhs= A7) A Aol 39] A wj x| & o] &g 54 A}
S 2188 Hre w2 (BAO)S] A LEE Ayl A =43 A 76.58, 7.31,

7.32 B 7.19)9F A A &F= A0, F7] Aaksel o8 37] 3w I, 59 o,
6 o R 12W F = TE A FE ]OVﬂ AA A B2 A o=
A B= A S, A A ol A A2 S

[148] B A7) A Ao 39] A wj x| & o] &3 573 A eroﬂﬁ A obrd
Ao R-E g ee] e o Y TH 7] 45, HPLC A1 2 3 o
ek Al A2 L 2YES Hotstol = FEH M o] A8 YA HA o F
A A obrl A ZFEE AL F7F HA e Ao gl o], YA obl A 7F7)
obd Ao = A At 7] A Ao 3o 4 T Z 7 (MLB)$} & 378 o] Hlj 4] o] A

H) =23k WAl o] el Q1018 A Aoyl A A Lq]{%o] old t} = Atetel

3} 315 (alkaline compound) 2§ A ol €]+ A O =2 1 ¥ T},

[149]  “7]1 HPLC A3}, 8] ~Etrlo] A & A] gk 2 Zlo] &= 100l YHEldl nlg} 2ho]
A7) AA ok i S O] Sk HPLC <~ Jﬂm‘%ﬂ% S| Z=Bplof o & vk

o

571 918 19 e

1 HHN'
o
H
il
i
o
29
N
=
i
[ o
>,\1
=
>
—z
il
rg'
ol

[150] ©. 4 27 HPLCE 4=813}7] Aol 48l 9 S oA 34 W A7) 259 x=
Hj oF A} FeZ ol o] 124 8} 34 3} ## 3} o], Dansylation 5 (KOREAN J.FOOD
SCL. TECHNOL, Vol 38, No6, pp 730-737(2006)) . = 5= 4| 312 A %3} % v
’+7] Dansylation §1-2 o] &3¢+ 82 t}-S-3 74t}

[151] 7] Aoyl T84 5893 47 549 55w F 44 590
2v7y LS U EE &Y 0.5 mL2}F 1% dansylchloride ©FA| & &9 1 mLE

Ay
7h8}aL 45°Coll A 141 7F &A1 2 7] ZE2te] Wkl 10% proline 49} 0.5
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[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

a1, ] ol & ol Bl 2 (diethyl ether) 3 mLE 7 7}3}¢]
FET S, AN 15 mLS BFH 5] Ah vt 53U A4
A<

5T A AL 50% HE-2 8 ‘?ﬂ(ol%é}) 500 pLol| &3 3}-o]

Time(min) Flow rate(mL/min) A(%) B(%)

0 0.4 100 0

10 0.4 20 80

15 0.4 17 83

20 0.4 0 100

25 0.4 0 100

30 0.4 100 0

55 0.4 100 0
A7) 399 27102 7%k 3| 2B 3755 2 (HIS standard) 2}

TR EEAAS)S =38 AA oyl EFEEA 23189
A 2 vHE 18 (chromatogram) 2 -5 & 110 YEF AT
A7) & 119l YERH vk} o] Dansylation ' .2 - 24| & A 28k 5, A
3% 99] Z7 |- HPLCE =3 3+ 73 -F-, 3] 22E} ] (histamine, HIS)®l o3} A &= 32
THEE YR &= Alo] gl s v
%}7] Dansylation 'H .2 =4 85 A28 3 7] 3799 £ 2 HPLCE
81 s Axt, A7) LB 2 LBOCI A 7] 3% 39] 7+ =3
Ao o A 8] el o] & EA] e A o2 gl T
sl ~ElHl o] & AR 5 vl WEs] g<lsly] Yste], 7] sl 2EN Y
A9l Bl ~EHE A
hlstldme(%i fﬂl)—e— A7Fsk wx])ell A7) 35 39 Zh2te] I FE ) oF g
5 1

o
o3

0.
N
v

ansylation 'H O 2 S =A 3} H H 5 wF A FE ol vl )

[e]
zH0wR HPLC—E— =8 g 7Ur *&71 LBHO A 1= 7]
H
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H
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2
32,
2
X

7] A obd A A= HEE 2AES pH A A o= U5
ghob= AAlotnl A MAZE =8 24 =,

YA ES FRAL R 2= AAoll A v = AE5
A2

ANEERVS)
o= o
o -
x,

Aopwl A v AE HEE WA

N BN
oX,
i
flo
g=]
o
A
>,
1L
o

=~
oSt
=
x2,
2
2

A7V pH AN & BB A& HE BEE S 19,

ZER HERAEE EF v ds, vEdds 2 A9 &
2 o] Fol Xl Fell A 15 o] B A1 AA|ofHl A
& &

; LEH
Efo]l Al 02 o] Fo) %l i Foll 4 el 15 o] 4 U
Lo E= A EA O sf= AA ol A v E S
WA 24 =
A6l 3lo] A,
237) B 2~ o] Shege A7) AAobyl A WA S
ZAE AAE 7122 0.01 TF% WA 0.25 TF% A oFR
A A= HEE AR =

&7 Aokl A m A E HEE A 2= AAobRl =
Aok mhd B a8 58 HEek7] 9 Al AA o A4
WA= HEE A A =

A3ge] 2 E = Az Aol A vl
A3ge] 2 E = Az Aol A vl

e Aot A v A= =8 T1E.

A=
A=

A38ke] A EZ A ZE Aoyl YA v AE S8 v o
NS TFE Gt I & 288k AA o A v Al E
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[Fig. 10]
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