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QLIS 22 HAR 2FE AU, raw pickled fishIt IHE KA Al

A =29| raw pickles fishe| O|M=E 7
@ =34 : 10%0]5t= CFU/gS ot=, 108-1

1

042 3 E, 1040/ a2 Sot=x

@ Enterobacteriaceae : 100 CFU/g0I6t= BHE, 10°-1042 31 &, 1040|&2 =2BHH

® E. coli, Listeria spp. : 20 CFU/g0|dt= 2+F, 20-1000/3t 51 &, 1000/ A2 =

@ Salmonella spp., Campylobacter spp., E. coli 0157, V. cholerae

1259 =5 2= X HOLOF BHF
® Listeria monocytogenes : 20 CFU/g Olot= B+F, 20-100 0I6t= 61 &,
100 Ol &2 %oi/l]H—?— k=
® V. parahaemolyricus : 20 CFU/g 0l6t= Bt=, 20-100 Oldt 51&, 102-108 Olot=
S0tE, 103 0| &2 01/ i< &

@ Staph. aureus, C. perfrinegens : 20 CFU/g 0l6t= BtF, 20-100 Olot= 3l &,
102-104 0|5t= 28tF, 104 0|42 23/ <
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o O Al'T

Z

AlS = Biogenic amine

O Biogenic amine(BA) 0| &t?
AIZo| H&E 2 ItE S0 =XHol

MESIH 42 NU=s A=kt 22

Il
FIF

=0 &8t Rl ato] EEFAL Bt

0/0
o
OH
%
0=
0L
0
rr

>

HT

3 Polyamine(putrescine, spermidine, spermine)2 24

« AOIUE MIZE(living cell)OlA L2128 RPEALESOZ AL CHBHE SHA ) oF oL AN X &
« AMS0AM MelZZ(cell division, flowering, fruit development)t 212 AEYI AN CHE XD &2

[ Biogenic amine2 CH AH(Detoxification)
HAN AIOl &3 Al 220l M St= monoamine oxidase(MAQO) 2+ diamine oxidase(DAO) 0l 2|6l
S22 oI H&2 0IXIX ES

O Biogenic aminell sS4 |2

o IEFO| amine &7 A3 &3 Al
|l CHE amine S0l 28t S22 AsS 1l
J\II- IIEE}

S

4
ot

9

0 IJ|0

« 22 X & XI2! monoamine oxidase inhibitor(MAQI) S &&H At
 Putrescine, cadaverine(secondary amine) — nitrosaminell 22 LA S Z ME




[ Biogenic amine =& & 22|st& S}
Biogenic amine Precursor Pharmacological effects
Putrescine Ornithine * Hypotension

» Bradycardia
» Paresis of extremities
» Potentiate the toxicity of other amines

: : Cadaverine Lysine
Aliphatic Y « Cell growth and cell proliferation
Spermidine Arginine « Potentiate the toxicity of other amines
Spermine Arginine » Cell growth and cell proliferation
Tryptamine Tryptophan * Increases the blood pressure
Aromatic * Releases noradrenaline from the sympathetic nervous system

Phenylethylamine Phenylalanine * Increase the blood pressure
» Causes migraine

* Peripheral vasoconstriction

* Increases the cardiac output

* [ncreases respiration

* Increases blood sugar level

» Releases noradrenaline from the sympathetic nervous system

Tyramine Tyrosine

* Liberates adrenaline and noradrenaline

» Excites the smooth muscles of the uterus, the intestine, and
Histamine Histidine the respiratory tract

» Stimulates both sensory and motor neurons

» Controls gastric acid secretion




[ Biogenic amine & 5| =&

> Brink et al.(1990), Halasz et al.(1994)
 Histamine — 100 mg/kg food and 2 mg/I alcoholic beverage
* Tyramine — 100-800 mg/kg
« Phenylethylamine — 30 mg/kg
» Tyramine — 6 mag/kg (MAOI E206t= ALl T8t & F XIS (Shalaby(1993))

> 0|= FDA
Histamine — 500 mg/kg (& Xl 2t mahi—-mahi 2t&d

o

DSHD, M, EXI0 L OIMIIUE A
& Histamine — 100 mg/kg 2 & Xl 200k 3t2 2= 2 M It 200 mg/kgE2 =

5 2 {FHMS Histamine - 200 mg/kg 0l &t

» Kuensh et al.(1989) — sauerkraut 2| BA & &f
Histamine 10 mg/kg, tyramine 20 mg/kg, phenylethylamine 5 mg/kg,
putrescine 50 mg/kg, cadaverine 25 mg/kg

%%‘ 2 mg/l HII0l 5-6 mg/l, ARAA LAELZ|OF 10 mg/l,
11




O &A1 Z W biogenic amine &

(unit : mg/kg, ma/l)

Sample Putrescine Cadaverine Histamine Tyramine Tryptamine thrzier;[gyl—
Maasdamer, Gouda 13-3542 97-1142 77-246 65-417 N.D. N.D.
Parmesan 43 98 272 64 N.D. N.D.
Spoiled Gouda, Harzer 44-1071 46-995 247-305 23-339 881 72-92
Hohlenkase 159-200 87-102 230 123-532 N.D. N.D.
S Emmggtgbe?(fg'ette' 96-237 96-133 N.D. 130-287 N.D. 75-81
Te;gpdeenx‘l’lge' 38-1324  117-274  37-708  74-558 N.D. 67
Mischi, Pannonia 60-164 24-58 67-320 N.D. N.D. N.D.
Fish Fish paste N.D. N.D.—35 78-640 N.D.—-376 N.D.—163 N.D.-600
Ziganid fish N.D. N.D. N.D. 54 N.D. N.D.
Mixed o=/ 6-15 N.D.—1 N.D.=7 N.D. N.D.
R Sauerkraut 1-40 3-30 7-200 20-95 N.D. N.D.
Meat Ory sausage 31-396 Trace—-56 Trace-550 102-1506 N.D.-61 N.D.
Red(America) 0.6-5.5 4.0-47.0 0.2-15.5 N.D.=0.2 N.D. N.D.
Wine White(America) 0.7-11.7 3.2-108.3 0.2-11.4 N.D.-0.5 N.D. N.D.
Red(Europe) N.D. N.D. N.D.—30 0.07-25.4 N.D. N.D.
White(Europe) N.D. N.D. N.D.—20 0.1-6.5 N.D. N.D.
America 3.7-7.1 N.D. N.D. 1.0-16.3 N.D. N.D.
Beer Canada 3.0-5.4 N.D. 4.8-5.4 11.7-17.6 N.D. N.D.
Europe 2.6-6.6 N.D.—-55.2 2.6-20.0 0.8-12.3 N.D. N.D.
Japan N.D. N.D. N.D. 0.2-1.3 N.D. N.D.

1) N.D. : not detected

[ 7rends in Food Sci. & Technol 1994(5) 42-49, J of Food Prot. 1991(54) 460-470]




O 88 2HS5AIE9| biogenic amine E2H(=2LH)
(unit : mg/kg)

Phenyethyl—

) Reference
amine

Sample Putrescine  Cadaverine Spermidine Spermine Tryptamine Histamine Tyramine

Doenjang

— 99.6-1453.7 4.6-65.4 8.2-23.4 1.5-8.4 9.2-234.1 260.1-952.0 284.7-1430.7 24.5-529.2 X S(2006)
(traditional)

Doenjang 9.9-180.6 0.3-7.7 42-149 N.D.V-102 6.1-435  15-210.7  3.4-295.5 N.D.-13.0 X =(2008)

(modern)

Doeniang — gas 59835 126-703  425-1190 1558-4996  138-8888  3078-7553  257-1043 —2) 21 £(2001)

(commercial)
Cungkukiang  4.7-121.3  2.1-20.2  39.6-59.2  7.1-14.7  6.7-236.4  1.3-54.3 0.7-483.1 N.D.-40.8 = =(2006)
C“ggtv“dké?”g 4.8-20.6 45-30.0 34.2-67.7 59-231  157-70.9  N.D.-2.0 5.9-162.9 8.4-952 X =(2006)

Soysauce g4 10075 1.8-32.3  2.3-53.1  0.2-16.1 N.D.-31.2  3.9-398.8  26.8-485.9 15-23.7 X =(2006)

(traditional)

Soy sauce g, 0.7-20.0  1.5-13.0 N.D.-2.3  30.7-45.8 13.8-229.8 81.6-794.3  3.5-121.6 X =(2006)

(mordern)

SOy sauce 147 1783 N.D.-0.148 = 0.025-0.849 N.D.-0.408 0.099-2.283 0.139-11.112 0.076-2.499 2! =(2003)

(commercial)

Kochujang 2.5-3.2 N.O.~1.1 1.6-3.4 1.4-1.8 17.9-36.6  0.6-1.3 2.1-4.9 0.7-9.1 Z S(2008)
Joetkal N.D.-241 N.D.-665  N.D.-43 N.D.-77 - N.D.-579 N.D.-244 - Ot =(2002)
Joetkal N.D.-311.6 N.D.-314.8 N.D.-27.1 N.D.-29.1 N.D.-296.8 N.D.-1127.6 N.D.-611.3  N.D.-54.1 & =(2006)
Kimchi N.D.-89.0  N.D.-151.8 N.D. N.D. - N.D.-21.7  N.D.-28.2 - Ot =(2004)
Kimchi 156.1-192.3  3.6-44.9  7.8-16.5 1.0-3.7 03-226  3.4-1423  9.7-118.2 N.D.-6.8 X =(2006)

1) N.D. : not detected
2) - : not tested
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O = &9 biogenic amine & 2FX Al

(unit : mg/kg)

Doenjang Putrescine Cadaverine Agmatine Tryptamine Spermidine Spermine Histamine Tyramine Total

DJl doenjang  7.10+0.231" 7.87+0.25 N.D. 2 N.D. 34.72+1.87 4.14%0.61 N.D. N.D. 53.83+2.88

Commercial 1 185.71+£4.76 7.47+0.23 N.D. 118.70£0.33 134.63+3.57 45.24+1.88 48.50+1.30 70.76+£5.26 611.00£8.58
Commercial 2 54.61+2.47 5.88£0.18 N.D. 12.65£0.57 14.52+£3.36 14.67£2.15 5.99+£1.26 4.61£0.38 112.94+7.79
Traditional 1 27.09£1.43 5.51£1.71 N.D. 3.00+£0.51 38.84+3.07 5.8440.92 N.D. 18.69+£0.30  98.97%0.65

Traditional 2  289.90+16.01 20.89+0.93 N.D. 5.85+0.16 37.97£2.22 52.47+2.42 42.35+2.10 30.96+£2.97 480.39+14.86
Traditional 3 61.90£2.98 5.55+0.54 N.D. 4.48+0.53 133.25£2.80 1.27£0.28 N.D. 23.94+2.27 230.38+8.84
Traditional 4  578.22+14.40 58.43+4.86 N.D. 280.50+£5.06 102.67£8.11 28.39+1.52 46.31£3.77 63.52+£2.61 1158.04+£40.29
Traditional 5  499.00+10.40 24.07+3.38 N.D. 62.97+£2.65 537.63+9.99 33.30+£3.03 44.16+2.08 66.52+1.67 1267.66+£33.16
) Means + S.D.

2) N.D. : not detected.
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