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Histamine and Other Biogenic Amine Contents of

Dark-Fleshed Fishes and Manufactured Goods

Hae-Kyung Yeo

Department of Food Science and Technology, Graduate School
Pukyong National University

Abstract

Biogenic amine is natural antinutrition factor and is important from a
hygienic point of view as it has been implicated as the causative
agents in a number of food poising episodes, and they are able to
initiate  various  pharmacological reactions. Histamine, tyramine,
putrescine, cadaverine, tryptamine, B-phenylethylamine, spermine,
spermidine and agmatine are considered to be the most important
biogenic amines occurring in foods.

Amine builds up usually results from decarboxylation of free amino
acid by enzymes of bacterial origine. Amino acid decarboxylation takes
place by removal of the a-carboxyl group to give the corresponding
amine.

Some countries have regulated the maximum amount of histamine in
some products. The FEuropean Union established 100ppm as a

maximum average level for Scombridae and Scomberesocidae families.



In the United States, the Food and Drug Administration (FDA) ruled
that histamine must be addressed in HACCP programs for scombroid
toxic fish and set the maximum action level 50ppm.

Therefore this work was recognized on histamine, cadaverine,
putrescine of contents by HPLC and was compared with VBN used
as an index of a guidance change very much and was watched on
safety tolerance limit point.

It will check correct condition measured VBN and a biogenic
amine content in during the circulation of marketing the dark-fleshed
fishes and manufactured goods.

If ion exchange chromatography 79.7% , histamine 98.6%, cadaverine
97.2% and putrescine 98.2% compares recovery rate with the amine
which used ion exchange chromatography which are a measurement
way of the existing histamine and the HPLC. It showed
comparatively high recovery rate in case of HPLC.

As a result of having measured a biogenic amine content while
storing mackerel, mackerel pike, horse mackerel, spanish mackerel
four kinds of a raw sample in the 20C that were the normal
temperature and 4C that were low temperature distribution
temperature, most of biogenic amine was generated in a mackerel
during a sample one.

Whereas normal temperature(20T) storage of raw sample is able to
grasp the decomposition of the fish easily, 4°C storage should be paid
attention creation of biogenic amine even if not to be a problem
seems at appearance.

Five marts from the problem point which it follows in biogenic
amine creation of salting mackerel which it collects it was not

discovered, two marts from it passed over the stable permission



critical point.

When it tries to observe the creation quantity of biogenic amine of
salting mackerel which it follows in freshness and processing method,
the freshness gradually disappears where the highest 35 boats about
difference to south guidance is big initially in biogenic amine creation
and processing method of brine salted had the storage period of 15th
day.

When it tries to observe kwamaegi there was not a problem point
from packing kwamaegi, a raw kwamaegi could confirm the problem

of the circulation.
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putrescine, cadaverine, p-phenylethylamine, tyramine, tryptamine,

histamine, spermine, spermidine ¥ agmatine 5°] o0, HE n|A &

of o frejotrjmito® @it whgor HAHE Aog I

th Biogenic amine® 1 F{F 2 MFFo| wa} gakst 9w e sH

TES 4oz 4 9don, k3 o}@Ad % biogenic amine

= TS oRIFIF FirE AES 4359 o urinary nitrosamine
= o

A2 b, AFe hdAd FHeA Fad FAE o

53] histamine-2 biogenic amine X% 3150], AHojy, x|, t}F
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w0 el o] MEEo] ¥HES Hol7] wjio allergyst A7t W&
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FALELE TxEUHAE, EdAE NBHAAE Fol d UFEF Fo A
EETAL oA A 4% UcKGoth et al, 1993).

At ow ool 43 RilEH GANAME K5 amine?| Figo]
L3l Fag ¥ oolde}, I B wEd dA% e 9 AY flolA
ANEZS doge d& YPAYW, 27)GANAE histamined} BL §=

amine°] E3¥ A G HFo w2 FHH7| W ol AEFS st
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Atk AAR 44 I Ae YAt FUALES ostd oE
Aol vlale g 27| Fatel gk A Ho] BERWES T 1 77}
piulet e Bot ApA g YR 7 AAs 2

8 % amine?l histamine® ZA®Hl= A4 47FA7F Aok A A
mR1974 8ol < sk AR S, S8 AOAC(1975)ik o o8 u)aiy
ARy el ol Fgy, vpAto g gujEe Qg dgylo] Ur)
FElvhebell A= AWMA Rl w1974 H ol gk wja Ao g
histamine @] F#k-& =3 &) 9t
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7} Atk A ZE9 histaminedtekol] et B (F F, 20000904 HF
G 2 mg/100ggle fuE 2o AxAvig Gl o]z} )
tla ¥ syt
f 5019%) g8 FFAE 94 AANAZrtEaHdel 23
histamine ] & kL A]Z}Q 3l dBZHHO 6] L3l histamine H A
W Aol 5, 1997)7F o] F oA gk o, histamineA o] Edet A
o} %]

5 olf9 A% F HPLCE o|-&3% histamine Aol #3t A&
Bk
E=3

Biogenic amineol| gt ] AP = A4 reactors o] £33 =4 w)

®



N
=

Bt 5 1999), o159 3834 dx AEZA 2 biogenic amine 3
A7 5 1998) ¢ 7 AR AT Fo FLEANMah et al. 2001,
& 2002a, 2002b)5 =3] HHF-o A-fyro] o]Fojx 9lom, biogenic
amine®] = 7bed A Z4F AF A} A obHAA AT
uulgk AAolth. HIZe AR 1 F9] biogenic amine 3 FA}
(7 5, 2003)7} o] Foj A}

=] AFHuEE HEZ Suzuki $(1912)0] thEgole] HZEo
histamineo] {5tk B3¢k v} 9l o, Igarashi(1938)+= A =7 4
o7 o]Fe] ¥uk £& A=54 ube histamine?}t #AI 7} doka sl
Ali R.(1996)0] Biogenic amine?] 2] EQHAA I QIto A p e JFLS
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e R e 73,*-“,%01 ol A histamine %8 5 mg/100g (guideline)
o 2 3lof(USFDA 2001) o] folA A=A o] F 8 A 3 (safety factors)i
arslth 20 mg/100g7 =W AF5E dod|v]d FRIoa
(CDC 2000)1 o™, FHAA A= oJ4dd 10 mg/100ge]st 2 A|35}=
o] e}gsletar R il(Luten et al, 1992)s}3r Q).
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1. 438w
1. 1. BAS
2 Ao AREFE ofFE 315 0f(Scomber japonicus), 78 o) (Trachurus
Japonicus), 78-X|(Cololabis saira), *}X](Scomberomorus niphonius)©} ok,
nEolek FAE 20043 3Y 254, Aol 2004 59 10Y, A=A 6

9 160 FRFFANGAN HEl FEF A2 TAD F PPl

AR g elE A 34~3%m, AF 440~620g, A5 35~4.5cmo] i

EAE A 235~33cm, HF 140~180g, A3 1.5~25emolH, 7ol
= A% 13.9~18cm, A% 80~110g, A1 1.0~13cmo]n, 2}xjo] 7S
A4 40~48cm, H|F 700~780g, il 4.3~52cmo|, oA 7} HlZ=g A
& =et 47 FELRES 20T A 509 7rAS R 15097 AlE WA
2=l 4T olEtAd0Z 10Uz 4 20CAA dF7+4
5d7F A &stH A A sy c)

HU

1. 2. 7} &%
A5 F7 T 7P gol 7HEEHe 9315 oe AvlE, Brlg, CrlE
DrtE, EvfEAA {5 FU AL FH9Z 5313l YA RELE
4Tl 104 =<t A3 H A biogenic amine A 2S ZAS Q). =
¢ A8 oy Aol 7hEy e ztols Fof A 4E, AF
Este] 4TA 409 F< A43tH A biogenic amine 3H#S AuH
t}.

PLER L ot o] n1FelE dEsle
olx 500g" & 200~-300gS Wil 53] oty o]F
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H, S Hdojiele] n5olE dEsle] 15~20%9 AFEo] =37
=4 &) HAAZ] U2 2447 ¢ dAEE B9 1501E Ao
3~4% 4wl 308 HAAIA 1Fo] Hyld Eo] e #HEI AF
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1. 3. AJ¢fF

Aol A}8Ho]x EF¥  histamine  dihydrochloride  (HI),
cadaverine dihydrochloride (cadaverine), putrescine hydrochloride
(putrescine)# & 3-A] ¢FQl o-phthalaldehyde(OPT)& Sigmailell A, 2z} A
o2 HPLCF o2 AFg3tfomn. V[EAobe 5502 FH 5]

2. A3y
& S¥e) A 105CAN 4Yrte
o=

2 550Colx AA33YPor ZAd
ethers ©|-& 3 soxhlet'§ 2.2 ZF45IH .
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2. 2. 3 d7144 (Volatile Basic Nitrogen, VBN)

Conway unitE AhRgste] oy (YE A, 1960)S AH8319
ot vk gk A1 Zo] TCA (trichloroacetic acid) 20%-8-94-& 20w 3] A3}
4T, 3000rpm, 1583 Q4E2] A7 84 @ d g JAA & o
slo] dAoz x&3tA Y. Conway unit WAe] 1/150N HClI 1 ml&



9j el K, COy X3tgdat Ao Yu 37CoA 908 A=A Fof
1/70N Ba(OH)&= A A3} e ).

2. 3. FAobu] A

Z+ 8% 50 mgS A3 Halel 6N HCl 10mE 21 LR e
110Col A 24712 7heRafat gt 71528 g A8 glass filters o
ek & 2 w53 o] o A4S A3 AAA T 7] et H G
o] "olZFE uA %5 F AdEs AYE 343 HhEIGen
sodium citrate buffer (pH 2.2)2 dAHF 3543 & 02um membrane
filter2 oj#3}] olvji=st  AF %A 7)(Pharmacia Bioteck Biochrom
20(UK) & #4354t}

2. 4. §r ] ofv]=t
Zt} ANBES 5 g2 AF3] FHEto] 75%ethanol 25 mlg Y1 Z1
3000rpm, 15%3F HAE It FHFvC AEFHsE BF R
75%ethanol 25 ml& A H7}ste] zZaw
o] o] = wizhx] 3W  Ax  yEsiFow beEsie]
5-sulfosalicylic acid YW1 ZE3ste o
citrate buffer (pH 2.2)2 A 34st & 0.2ym membrane filterg o
#3}e] o}lv) 2t 2% E A 7| (Pharmacia Bioteck Biochrom 20(UK))2 A3}

Stk

2. 5. Ion exchange chromatographyeo} o}t histamine ¥}
%3
pha(1974) 9] ol wet os o] s 7 ES oS 10 g8 3
st SRS 20 mlE Uhste] Ho HEAR

acid) 10%8&42 20 ml 7}8te] 10827+ %A A



A7l & o338t 50 mlz2 F&3te fdAo g 283 Yk o] F 10 ml
£ 3] 10% NaOH=Z pHE 45~472 3t 5, o7]o] 04N 2239
10 ml 7}std &33l31 Amberlite CG-50 4=%] column(100~200mesh, @
8mmX55mm)ol] F93FaL o|ojx 80 mle] 0.2NZ4FHEN-S columnod
S0 A)1 71t} =%]o] &2 ¥ histamineS 8 mle] 02N ZAlo g 2= 47
t} 8292 15N Na,COs;Z A pH7E &t 10 migth 1IN Na,COs 5
mlE 7} Al @ #ol| diazor]eF (WEF oA 09% sulfanilic acide} 5%
NaNO,Z 5% £33 72, 20~305 o] A}&) 2 mE 283 2718ln
1830 10 m AL38E columnzZ £ 2 mlE 713l Ad3] EE
01%1 58 %] 510 nmolA EFEE -E"%%Eﬁ](shimadzu UV-2101PC)

2 FAst e (Fig. 1) Z X histamine 3 | 2+ o

_llw

2. 6. HPLC¥j o] 9] 3§t biogenic amine$l = =3

Veclana-Nogues et al. (1995)¢] ol wel 43¢ Alg 10 g& FH3}
o 0.6N HCIO4PCA) 10 mlE #7}3tt} 47T, 6000rpmof] A 1087 44
FEste] AFHE Hea ¥ Eo) thA] 0.6N HCIO4(PCA) 10 mlE
7ot AR g Y. AE5AS s 06N HCIOWPCA)Z 25 mig-&
sttt FE2HL 30T FAxo H#Asga, =3HA 045um membrane
filter2 o3, @718l HPLCo] Fislstt. HPLCE old &= waters
A+l controller 600, TM-600 intelligent pump, Programmable Pump
590, Scanning Fluorescence detector 474, column oven 4102 A}-&3}%
519 o™ column Nova-Pak C18 (3.9X150mm)2] <4H&ul column
(Waters model 086344, Ireland)S A}&-3l5th. OPTA|2Fa} Alg3te) &
23k 8k 98 TA#ol 0.01 inch stainless & 200 cm< A A3
sttt

HPLC &3 Z712 Table 19 vehY it}

.
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Histamine, cadaverine, putrescine =¥ & A Zsld 5 w F¢ F
Zt wrol Wk 33 WA oty nFEFHAe AASAY. 1 da 7zt
amine®] T FHM L B5% U353 A4
3, 4.

ol E3=Eo] S+ biogenic amined HPLCE FA]& 23 peak:

)

Fig. 5. o o] vpehart.

1 2] A

144 (R>0.99)S Uehgloh. (Fig. 2,

2!
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Table 1. Instrument condition for HPLC analysis of

biogenic amine

Instrument Waters Associates HPLC system

Column Nova Pak Ciz ( 60A 4pm 3.9x150mm)

. | Excitation wavelength : 340nm
Spectrofluorometer Detector o
| Emission_wavelength * 445nm

Temperature 25°C

Mobile phasé 1 m/min
Flow rate

| Derivatization reagent : 0.5 ml/min

Retention Time 64min

Injection Volume but

_13_



Table 2. Gradient elution program

Solvent”
Operation Elution time, min — ~——————— - S
A % B %
Elution period 0 80 20
20 20 30
52 20 80
Return and
. ) 54 80 20
equilibration
64 80 20

Changes of A% and B% following an exponential function of

second order.

_14_



12

y = 11.686x - 0.9446
* =0.983

10

Histamine (mg/100g)

0.0 0.1 0.2 0.3 0.4
0.D (nm)

Fig. 1. Standard curve for the determination of

histamine contents by ion exchange

chromatography.
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250
y = 0.0003x + 0.0889
200 r* =0.998

>
(=]
e

5 150
E
Q
£

g 100
k]
I

50

0

0 200000 400000 600000 800000

Area

Fig. 2. Standard curve for the determination of

histamine contents by HPLC.
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10 y = 0.0002x + 0.2082
r'=0.992

[

Cadaverine (mg/100g)

0 10000 20000 30000 40000 50000
Area

Fig. 3. Standard curve for the determination of

cadaverine contents by HPLC.
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Putrescine (mg/100g)

10

y = 0.0003x - 0.3058
r’=0.998

()} 5000 10000 15000 20000 25000 30000
Area

Fig. 4. Standard curve for the determination

of putrescine contents by HPLC.
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a. ooooo -
oL o0oo 10, HDon

SO

(D)

1O
0 =000
1 SH000

n. 40000

T QON0O -

[ERCEEN 10, Guoa =20 . 0000

Running Time (min)
Fig. 5. Analytical pattern of biogenic amines
with HPLC, putrescine (A), cadaverine (B), HI(C),
Sample (D), respectively.
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1. Biogenic Amine S WY HE

1. 1. Recovery

71:£9  HistamineZ Wy oz F32  AFES  W/45(1974)9]  ion
exchange chromatography{# 2 <A5-o|A] biogenic amineg #4]3}+
H o]-§3 HPLCH S Table 3.0lA vebd Az Zo] 3488 3o

R84 e AR w3k,
1%, 22 sample(Spanish Mackerel, 20T, 3days)oll #3%* 10 mg<
X doj2+= FHOZ jon exchange chromatography oA 3taks
A EH dl 5(1981)0| A KT} histamine g @Ak HPLCo| x.th
o

O
o)

o} weg 3 4 Ak
348 XY ion exchange chromatography®| 2% 79.7%2 &4
o] Wolx]l&= whH, HPLCe] %o+ histaminet 98.6%, cadaverine-

97.2%, putrescine 982%% =2Ho|t}l o] Veclana-Nogues et al.
(1995)o A1 2] 99.2%, 98.9%, 103.2% 9 Ao nls=d S HogF1 Ut

_20_
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0. 20000+

I 00000
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100000 -
150000 -
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i} 20000 -
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Q. liDDEI 2000000

(B)

E i
R
vl g & =
= : .
1C. 0000 =0.0000 5&[‘“:“]] 40.3000
z 15
o =
100000 0. doon 2 0000

Running Time (min)

30. 0000

£0.0000

40,0000

Fig. 6. The recovery of biogenic amines with HPLC

Histamine (A), Sample (B),

Histamine + Sample (C), respectively.
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Table 3. Recovery of method for determination of

biogenic amines in sample

. Content after
i Initial content

Amine : addition Recovery (%)
( mg/100g) ,
N (10 mg/100g) o
1EC Histamine 4.18 11.30 79.7
i Histamine 15.73 25.37 098.6
HPLC Cadaverine 21.96 31.06 97.2
* Putrescine 7.00 16.69 98.2

_22_



2. A5 offF9 A& 5 biogenic amine §F3H 3}

HAMG o]F Ao UWrAR L Table 4. o Uebd npe} go], F
nEolet A7} 66.91+0.06%, 62.81+0.11%, H7§o]e} 4HX

7} 72.36+0.10%, 71.52+050%°]i, ©MAL 1G], Fx|, HPole

20.64+044%, 19.97+041%, 2021+041%9] &S

179210345 A ojFo] ulsl hFo] St e F Aa F FA

A 15.37+0.19% 5 7} =9kt

2.1.2. opu) AL A

Z} biogenic amine> A& Ao gebahdbg-o g <l A H. uhet
A ol AFEAe gL biogenic amined ¥ 2 ATHAE 7HA
r}. Histamine2] # & &<l histidine2> 154 36.53 mg/100go &
7HA @oka &z 2518 mg/100g, 7ol 17.54 mg/100go|® Akx] ol A
4.89 mg/100g& grFo] 713 vt

Cadaverine®] A&l lysine2 i15ojolx 4748 mg/100g= =
o] 7h¢ BkoH, Age], ¥, 4 Foldct

AN FFANE 250le] F TAojulimito] 52940 mg/100g0 2 Bk
Aol 45659 mg/100g, x| 42595 mg/100golx Arxle] A%

219.99 mg/100go = 15 oje] F ofm:=ibgake] Huhdx v X)z] E
A

frelotr=4te] ks A EW, putersine?] HFE AR ornithined
Yl o] FolA =LA ztolzt A skt Ornithine, lysine, histidine®] 3}

Fe wFol A 7Y BRn 4AE Y5 Ae A 4 & o

'
-
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Table 4. Proximate composition of raw sample

Mackerel Horse Spanish
Component Mackerel

Pike mackerel mackerel

Moisture (%) 66.9140.06 62.81£0.11 72.36+0.10 71.52+0.50
Crude protein (%) 20.64+0.44 19.97+0.41 20.21+0.41 17.92+0.34

Crude fat(%) 10.78+0.3  15.37+0.19 7.82+0.44 8.75+0.63

Crude ash(%s) 1.4140.08 1.13+0.14 1.50+0.08 1.26+0.03
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Table 5. Composition amino acid

(mg/100g)
. Sample Mackerel Horse Spanish
Amir‘lr(r) Acid— Mackerel __ Pike Mackerel Mackerel
Aspartic acid 50.98 41.84 46.51 32.49
Threonine 26.08 20.91 21.85 9.23
Serine 23.52 18.22 20.33 12.22
Glutamic acid 76.01 62.09 70.17 39.85
Proline 23.83 21.22 19.62 9.40
Glycine 22.73 19.63 2394 12.87
Alanine 32.68 26.26 30.74 1791
Cystine 2.09 2.22 2.68 3.01
Valine 26.65 23.34 23.25 7.31
Methionine 16.19 11.84 13.58 0.44
Isoleucine 24.50 1941 21.04 5.25
Leucine 42.44 34.83 37.74 9.86
Tyrosine 16.03 9.64 11.94 11.56
Phenylalanine 24.28 17.33 20.45 12.82
Histidine 36.53 25.18 17.54 4.89
Lysine 4748 40.94 4217 10.62
Ammonia(NHz) 7.99 8.00 6.98 15.22
77777 Arginine 29.39 23.03 26.07 5.05
Total 529.40 42595 456.59 219.99
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Table 6. Free amino acid

(mg/100g)
_ Sample Mackerel  Horse Spanish
T Mackerel .

Amino Acid o Pike Mackerel Mackerel
O-Phospho-1L.-serine 0.02 0.02 0.02 0.01
Taurine 0.86 0.73 04 0.28
O-Phosphoethanolamine 0.01 0 0 0.01
Urea 0.58 0.32 0.16 0.13
[.-Aspartic Acid 0.06 0.04 0 0
[.-Threonine 0.15 0.10 0.07 0.06
L.-Serine 0.16 0.10 0.05 0.04
[.-Glutamic Acid (.39 0.19 0.17 0.15
[.-Sarosine 0 0 0.01 0
[.-a- Aminoadipic 0 0 0 0.01
[.-Proline 0.13 0.10 0.04 0.02
Gilycine 0.17 0.14 0.11 0.06
[.-Alanine 0.39 0.26 0.19 0.17
[.-Citrulline 0.02 0 0 0
[.-a-Aminoiso-n-butyric Acid 0.01 0 0.01 0
[.-Valine 0.23 0.13 0.07 0.05
L-Cystine 0 0.02 0 0
[.-Methionine 0.11 0.1 0.02 0.02
Cystathionine 0 0 0.01 0
[.-Isoleucine 0.16 0.09 0.04 0.04
[.-Leucine 0.25 0.16 0.07 0.06
L-Tyrosine 0.12 0.09 0.03 0.03
B-Alanine 0.03 0.02 0 0
[.-Phenylalanine 0.11 0.09 0.03 0.03
Ethanolamine 0.02 0.01 0.03 0.01
Ammonium Chloride 0.27 0.29 0.11 0.13
[.=Ornithine 0.02 0.02 0.02 0.01
[.-Lysine 0.35 0.24 0.14 0.26
[.—Histidine 2.62 247 0.64 0.58
3-Methyl-L-histidine 0 0.01 0 0
.- Anserine 0 0 0.1 0.13
1.-Merginine 0.11 0.09 0.03 0.04
Total 2.57

7.34
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2. 2. VBN 3}

VBNg@ste Ag2eed wet 24 Yest. Fig 794 Bd
4TE AMRto]l Aol wel A3 F7etiA 4 ol 52 A% F7t
% wolw Atk 63 olF2 wHol, B, ARl A o FA VBN %
7IF3 Al 30 mg/100gE dolMa Ak 21 F Aozt Al oF F
A5 AL A Wekeh AN NEA 2 el hebek

0C= w43 g7k Hola sled, k7 Ad $x= 1481
mg/100ge] a1 A== 17.03 mg/100g, 115 o] 17.87 mg/100g o] x|+ A
ol 4574 mg/100g2 4C st v}AAA g 27 AEAss 7AW
ov] 34 F aiEoldM FA% dEASE vehlz T

250 wE VBN eFs B 4T XS A Q3 of FoilA
oA 27| Agol Peta glomn 20T e e &% WAZE A

yolol A% F2E $o7k doluka ek,
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VBN (mg/100g)

VBN (mg/100g)

70

—%—— Mackerel

60 v Mackerel Pike (A) A
——-w—- Horse Mackerel //
50 — wv— Spanish Mackerel /s

0 1 L 1 1
0 2 4 6 8 10
Storage Time (Day)
500
/V
—v—— Mackerel (B) o
400 F v Mackerel Pike
——-%—- Horse Mackerel g
— —v-—  Spanish Makerel /
300
200 4
100 -
0
0 1 2 3 4 5

Storage Time (Day)
Fig. 7. Changes in VBN contents during

the storage of dark fleshed fishes
at 4 (A), 20T(B), respectively.
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2. 3 Biogenic amine 3} 3}

WAREEQ 4T biogenic amine?] gteFS ¥ ™ histamine® %
gaFo]l 7Hd ko v 2 Z cadaverine, putrescine ©] 4t}

4C histamineS W 4Y& #x7} 580 mg/100go. & 713 o] A
AERer] a5o] 241 mg/100gelth. Mg et Ao A= AAH
A odsktt. A7gole] A 8UA 519 mg/100ge] A E AT 10U A ol
T 3150l A 2323 mg/100ge. g AlE F 7M1 Wo] AAEgoew I
%] 2036 mg/100go] o™ A74o] 16.73 mg/100go] it A xe] AL 6
93] 0.2 mg/100g44d5 o] 1044 15 mg/100g0.2 744 o ated
ol A eolne] Aol Fo Ao® ueigeh BHe] A%
Mz shs 714 st

AuHA © 2 histamine2 A% A 3}9} Ul E-0] Proteus morganii 50| A
gt histidine decarboxylaseol| 2]&}e] ©EbAIEEL-S wlolx] ABA T}

Ste=dl(kimata & kawai, 1958, 1959: Kawabata & Suzuki 1959),

o

B
)

Yamanaka et al.(1982)+ histamine®] AJ4J-2 histamine-forming bacteria
Y o= histidine decarboxylase activity?} Q3+ 28-S dcka H 13
B} )t} Histamine2] AJAIR Aol histidine2 Wz FAolu| Ao 2
ool FEAN Bdo] UG B ol AMF ojFede xR F
el g e gEddt Hol flol, histamine® B2 ol APETT
C}(Hibiki & Simidu, 1956 b).

AM-golFol Slo]A] histidineo] #X 5 B AU W= BESH
ol d%=wHY, 11 HEF dnf= S0 g Fo] o] F& A
weh el gAEel 9g W ol Be olFY HE oAl & Ao
1 3R = Aoz deld gl ( Hibiki & Simidu, 1959 b; Simidu
& Hibiki, 1954; Takagis, 1969)

Cadaverine®] 73§ 4¥ =] ¥4 4.01 mg/100ge. 2 7}3 @o] A

wlom 1150 1.58 mg/100ge] A= Rem A= 3.61 mg/100g2
histamine e} o] wo] 4143 9ich 620 A 24 5.63 mg/100g4 4 =]

2

.
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o] ZVIAEE WE oFHRT w3t 10YAls d7olrt 2987
mg/100ge. = 8AUA ofF A3 Frtstr] AAste] b B dFE
Yehaz 9o 1150 2062 mg/100g, ¥ % 11.41 mg/100gR 3l AFX]
o] Ag-o+= 9.86 mg/100gE & biogenic amine % 7} Bo] A5
AT

o] x5 Yamanaka et al(1986), Rossi et al(2002)°| 4 ¥ 13+ Ax} 7ol
histamine3} v}ZF7}x] 2 cadaverine?] 7§ 7] Aol w274 235
g FHHEE gelstrlo FEaoa & 5

Putrescine®] 749 1 A A &2 histamined} cadaverined]] H]3}lo] o}F
“ekoh 4d A HAoll A 0.21 mg/100g A 78] 0.12 mg/100go] A Al = A
o 10¥8 15ojdlA 558 mg/100g0. & 714 Wol] AAEgom &
Ao} A74ololl A 328 mg/100g, 333 mg/100gC 2 wHZ=abA] A4 2
oh HAE 1 mg/100go.2 1 $take FAE He ot

1CAAANME xo AT Ast7F 7 weko ) histamined] USFAD
712l 5 mg/100ge g Hts W 44 ¥ =7t HAsicty sddd.

20T ollA biogenic aminedt - M#H K histamine2 3FF7F Xyt
uf  H7goldl A 3467 mg/100g7}d o] AAHASW %o 1053
mg/100g, &2 292 mg/100gE 4T o= ©] 2 o]Fo vl F A
HAE ATk Fole 494 42530 mg/100g 7HE Bo] AAE A
stom FA= 394, ABole 4YdAZ HugHES YElD 1 A
Lt} ol uF E(1980), Yamanaka et al(1984)o]l A R ol AHekx) A
o] L= g

20Co] AY o] &e] A3 Hag DAL histamined Fo] Q3]
HAg WMok olye), 1 Rl i o]HAS HFHde= U A9 gle

o7 Qe A9 glon, 4TalME 27%a) A

o] gomg olgjg Aol ofste] dH =7 4
TEe doTle AS FYstofof st

CadaverineS AW EH ZH7olel AL dFrke 1279 mg/100go] A

o ofy
il
tlo
e
|



15191t} CadaverineX™ histamines} v}zF7FA]2 20T A & 11 3Fako
Ssgdte] Aastder B9 A= 3Y, dAole 29 FHE HAE
7} A Astgth. 250l e AL ZE7EETE 20Tl A ¢ cadaverine
Ax 5438 Frkske As & 4 Utk
= 494 HnEEl 40.14 mg/100ge] A
so] pastsn EAE 394 926 mg/100g0.2 7HAdl7] A 2ety.n|
dogole] A8 A Aol Aol e HolA ¥x FUHsAH-
25T oA 150Y &<He] biogenic amine A& Ao HEW, 31350, &
3, W7e] oA 100AFHE histamineo] 44H%lon) gake olula)
Atk 150U = H7¥ol2] histamined &S A 2]$ biogenic amine-2

1 mg/100gS YolAlA] oo}, FAAAZF2] biogenic amined A % A
B AT YERH

Hardy et al.(1976)F= 7253 59t H 43} A histamine A% A ¢+
U Rt
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25

20 |

Histamine (mg/100g)

500

400

300

200

Histamine (mg/100g)

100

15 [

10

—®—— Mackeret (A)
o Mackeret Pike
——%-—— Horse Mackerel
— v — Spanish Mackerel X

bmr—-——v‘”#’T

2 4 6 8 10

Storage Time (Day)

—®—— Mackerel (B)
(e] Mackerel Pike
——-%-—- Horse Mackerel

- — Spanish Mackerel

Storage Time (Day)

Fig. 8. Changes in histamine contents during

the storage of dark fleshed fishes
at 4T (A), 20T (B), respectively.

_32_



25

Cadaverine (mg/100g)

——&——— Mackerel (A) 3
20 Qo Mackerel Pike [

——-v-—— Horse Mackerel !

—--v = Spanish Mackerel /

Storage Time (Day)

60
>
50 } —®—— Mackerel (B)
O - Mackerel Pike
——-%—- Horse Mackerel
40r — v — Spanish Mackerel

Cadaverine (mg/100g)

Storage Time (Day)

Fig. 9. Changes in cadaverine contents during

the storage of dark fleshed fishes

at 4T(A), 20

T (B), respectively.
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Putrescine (mg/100g)

Putrescine (mg/100g)

—=— Mackrerel

O Mackerel Pike (A)
—o— Horse Mackerel

< Spanish Mackerel

2 4 6 8 10
Storage Time (Day)

50

40

30

20

10

—®— Mackerel

O Mackerel Pike (B)
—w%— Spanish Mackerel
—#— Horse Mackerel

Storage Time (Day)

Fig. 10. Changes in putrescine contents during

the storage of dark fleshed fishes
at 4T(A), 20C(B), respectively.
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Table. 5. Changes in amine and VBN of contents
during the storage of dark fleshed fishes
at -25T
Amine Amine contents ( mg/100g) as days
Species and T
VBN Oday 50days 100days 150days

histamine - - | 0.41 0.85
Mackerey 2daverine - 024 036
putrescine - - 0.13 0.28
VBN 1214 1790  20.00 230
histamine - - 039 069
Mackerel Cglciaverlne - ] - 77(62
Pike  putrescine - - 028
VBN 1050 1779 1780 1823
histamine - . 0.69 128
Horse cadaverine - - 025 o074
Mackerel putrescine - - - -
VBN 1196 17.94 1954 2154
histamine - . - -
Spanish cradaverirrle o - - -
Mackerel pytrescme - - - )
VBN 12.07 17.54 18.15 19.86
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2. 4. Sensory evaluation

207C, 4CellA biogenic amine Ao FUY a1Foe B F of
ol et Aol gz ojxstes Fud 1399 panels A 5H
Asel olgst obrbnl, ¥EA W FHH AEwel B Y 247

o guuith Y4B Fo WSO, 1 ARE FH BARA

(quality descriptive analysis : QDA)S. & JEeh) AT}
4T FANM = 494 T3 318H s dsHoz A7 glo] B
t}. 3A gt histamine &2 508 mg/100go] il cadaverineo] 3JFke
4.01 mg/100gejtt. o= 4dA <@ oldo] glol: #% biogenic
amine A USFDAZAY S Holar ok mepa] 4TAZL 2§
Holx 4¢to g xulsleiol gl 6U A LE eye forme] scorer 27
o8 RAFsY FH 27607 3% o|sty "olA )
0C mEole) 4§ SR} At F we] WAl 2902 WolHe
W, T4 32490 ol EA FHL 1842 HFHOE Vvt HAULS
4 T U
AA g A2ARY A HA Foz A Ade RuHYEE vt
T Aoy 4TAHEY 49 gHdoz EAVF glo] BT biogenic
o

amine©] AN O 2 Fols}
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(A)

skin color

gill color - skin odor

eye form’ "eye color

—¢- 2days —#—4days —&— 6days —@— 8days —< 10days

(B)
skin color
5
2.5
gill color skin odor
&///
eye form’ “eye color

—— 1day & 2days - 3days —> 4days & 5days

Fig. 11. QDA chromatograms in sensory evaluation
for sensory characteristics of mackerel pike,
mackerel, at 4C(A), 20T (B), respectively.

5 score scale(panel number=13), 5: very good, 3: acceptable, 1: very poor.
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3. A Fol{ 7133% 2] biogenic amine 3} % 3}

3.1 43159
311 Al# AF T 9783519 biogenic amine 3% W3}
AE FFRTAE AF T71%ko] gtk 2004. 06. 119 1
kol 04. 08. 312 Ax= 5doln fF& 37
AR, 7R A= FEAE A Aoldh. A F 1094 Ad
1.91 mg/100g (histamine), 0.56 mg/100g (cadaverine)o] A% 1t}
E7F 45 Ao Holw FF4e #Aw stk
04. 06. 170 I3t BulEE H%E7|8to] 04.0624% A ZEHELS 10

FEz st ik FPAE 3¢A-8E Ad Aot ARV F

%
>
=i

=2

{rm

Lo

o

—o

Ho

oft

N,
-k
o

e

(X ot

biogenic amine®] A& 104 0.92 mg/100g (histamine)& Zn|aF Y
a1 VBN T3 1932 mg/100gs A%+ ofF U353 Ao
d S BAY = gl

04. 06. 110 <43k CrtES] 749 04. 06. 172 FF 7|8 o] 5459
2 v AolHtk 4YA 050 mg/100g(histamine)o] A A% 7] A =3}
o fEFo] At odAFE 689 mg/100g(histamine), 1.03
mg/100gCA), 8A1%E] PUZF 4457 A43tgon, 10295 457150
59o] A AL 1272 mg/100g (histamine), 859 mg/100g
(cadaverine), 5.06 mg/100g (putrescine), 32.97 mg/100g (VBN) o2

IR FAe HEEA KA, V1S F oo Foor dhau A

Dl Eo] A= 1045 VBNo| 265 mg/100go] i amine 0.87 mg/100g
(histamine), 0.5 mg/100g (cadaverine)o] v]&F A H A A4, F%F
& EAZE flok . AebE

frE71go] DAL Je HrlES 79 4YUs3E histamine,

cadaverineo] A= 7] AlAEte] 8YUA 19.89 mg/100g (histamine),
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15.45 mg/100g (cadaverine), 0.90 mg/100g (putrescine)Z 10|l &=

2016 mg/100g (histamine), 159 mg/100g (cadaverine), 1315 mg/100g

(putrescine) 2. A o} H|5:3 Fa & E Holu YAt ol 473l

A FAHE veha Ak

olHH AT FF5 T GF15 ]9 biogenic amined A ZFo] zt7] G}

N, 7ol zol& Fo] A x3te] A3l A biogenic amineAd A
o

of sl Lopr tet.

S
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Table 8. Changes in biogenic amine and VBN contents

during the circulation of marketing salted mackere

Amine Amine contents ( mg/100g)
Mart and 7 o
VBN

histamine - - 1.91

4 Days 6 Days 8 Days 10 Days

cadaverine - - 0.56

putrescine - -

VBN 13.11 15.66 20.12 25.37

cadaverine - : _
13 . _...___.___.‘___.___ - . e e e e e
putrescine :

VBN 15.13 16.93 17.43 19.32
histamine 0.50 3.96 7.74 12.72

cadaverine - 1.03 6.89 8.59
C e o . -
putrescine - - 3.67 5.06

VBN 13.61 17.85 23.05 32.97

histamine - - 0.87

cadaverine - - 05

putrescine - - - -

VBN 18317 9287 2283 2650
histamine 4.89 13.31 19.89 20.16

cadaverine 1.87 10.72 15.45 15.96
putrescine - - 0.90 1.315

VBN 26.61 28.15 29.63 44.02
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312 Axe} dFUWH w2 HA150]9 biogenic amine
g+ st

Biogenic amine®] AAd#xtol= 7] Al Axzld osles Ao
By 1 71FS VBNo#Z 3goen, 915 mg/100g(A: good freshness)
7} 18.24 mg/100g(B: bad freshness)©. & UWtH o g wWo| ALE3}= Y
FEIHOE A2 HEold 23 biogenic amine §FWH IS A
1 5.gkt}.

AZ ¥ histamine2 RE FTRE AAE7] AFstd 4093F 201
mg/100g, cadaverine 240 mg/100go.2 FF ofF Zgir}
Putrescinea A5 %] &kty. VBN ke 26 mg/100g. 8 44
o] ¥ AoE eyt

BE HW 10Y4%F histamine©] 7.14 mg/100gy A 5 7) Al &ste] 23]
F7sltb7b 404 F o & histamine©] 71.29 mg/100g, cadaverine 22.93
mg/100g, putrescine 17.77 mg/100ge] AAHUG. 2 ZF71Ee
histamine®] 7-¢ A<} vl sl 35ujo] =3tch olHq™d %7 Mzol =}
°|:= biogenic amine®] FAZ AAS HAFu ) Brillantes et
al.(2002)-2 M5 ofFQd HAE AxE gz2A o AAE 7}Estd
B AR A3 HAHe AE7} biogenic amined A £ P
Rt B up Qo

AxE wjAstar 7bgubHe] 93k biogenic amine$tFHIIE A w
W, tEHOZ S W Y AFE histamineo] 041 mg/100g ©] &
AAAEAT 4098 = 08 m /100gﬂlfoﬂ AR A 2kt VBN 9A]
dEFe Uehlol A=fA7 F29d Sah vtEEe] 45 9

of FA 3 § AAAE #gko] gol U Aoz dHA 3

|

&
22

£ ooz
M
)

= o2 ste Aol BREA 471 mg/100gol Ao w7t
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& 9FNoEG 4d A= o weo] AU 40dA e
histamine 11.15 mg/100g, cadaverine 13.86 mg/100g, putrescine 0.43
mg/100go] A3 = Ao}
o] %] &) biogenic amine-> E{FHo| H]3le] vplE 7ol A ko] wrgto
o, AlEe FR7} aThA £4) 9ok

= @ de AFEDIYS Bol AHgete dxd me
el 2 A3, biogenic amined] AL %7]) Y859 Hme A
A e wE Row yehi,

A x7] 989 =7t 7bd Fasty Hde A

o\

Lol algolE E7tel AESE A 4T 9 cold chaing §-X 3l H
EHE HE5718S 7HAE Aol Adsitty wa o

AXN =g o =4 14‘)\)\———-]/]' ammefg}ak

gl Yamanaka et al.(1980)¢] o Al Ex oA g
histamine gt & ¥ B} 5(1982)2] &h=mofjr o] Ex@stako|xe] gjAlAte)
A7 Qe R AUch

X
L
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30

3.0

25+

20

1.5

Biogenic amine (mg/100g)

—¥— Histamine
—o— VBN
—&— Cadaverine

115

110

10 20 30 40
Storage Time (Day)

80

60

Biogenic amine (mg/100g)

—w¥— Histamine B
—— VBN >40
—&— Cadaverine

O Putrescine

Storage Time (Day)

Fig. 12. Changes in biogenic amine and VBN contents

during the storage of salted mackerel at 4T.

(A) : good freshness below 10 mg/100g as VBN contents
(B) : bad freshness up 10 mg/100g as VBN contents.
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Biogenic amine (mg/100g)

Biogenic amine (mg/100g)

Fig.

1.2 30
1.0 F —¥— Histamine A §
—— VBN
—&— Cadaverine 25
0.8 4
0.6
20
0.4
0.2 15
4
0.09
'} A 1 10
0 10 20 30 40
Storage Time (Day)
15 35
3
>
—¥— Histamine B
12r —o0— VBN 130
—@— Cadaverine r
—O— Putrescine
9 -1 25
6 120
3 115
<
O /-9
0% O 10
0 10 20 30 40

Storage Time (Day)

13. Changes in biogenic amine and VBN

contents during the storage of

salted mackerel at 4T.

(A) : Dry salted, (B) : Brine salted.
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Table 9. Histamine and VBN contents in the canned

dark-fleshed fishes on the processing factory

g e C Manufacturing Histamine VBN
ample ompany
P bat: date ( mg/100g)  ( mg/100g)
A '03. 11. 21 0.1235 30.66
Mackerel B '04. 0b. 23 0.1809 26.97
C '04. 04. 18 0.3074 31.06
A ‘04, 04. 06 0.1778 18.27
Mackerel
) B '04. 05. 04 0.1810 18.34
Pike

C ‘04, 02. 22 0.1772 19.71
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3. 3. 3} 7]
3.3.1 ¥ AAF 7] )

e
;a
o
of¥
2
Jo
of
ofi
rO
_t\_li
=
s
1o
o
o
l-Ui
[U"O

oAl 39 Alo] dFoh
EZAGE wHEsle gre Aoz £ 719} AIEZAM 7] el 2 A%
g A b A akA "o o] 3w 7)€
histamine3t &g Ao, A7 7o M= 39 APag CHabolA
120858 A7 AFstgor HE 150U E ASA 120
mg/100g, B44F 2.01 mg/100g, C4=4F 1.3 mg/100go] AHAAH ATt YA
A #FAE AT

3.3.2 3} 7]

Z3v 719 AS AFExAH7iHchs e AAEGT
BTk At e 0L FHE (A 84Y WA E 7] A8k 150
d A= 1070E F)ol= 231 mg/100go] A=A BSAHE 6.41
mg/100g8 3 5o} F3vl 7)ol M {854 FA7 deS & 5 AT
Feuetell M FEEHT de Furlie A E307] FeRgs AF
EAEe e A 7e] A Aol 19 FU¢9 {FE7IAE FAV) e
Ao Azdd

Y
opy
o
ol
1
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Table 10. Changes in VBN and histamine contents of a packing

and raw kwamaegi during the storage at -25T

Contents( mg/100g) as days

Material —
30 60 90 120 150
hista
_ 0 0 0.42 0.79 1.20
mimne
A
VBN 2305 2507 2590 3008 3215
b8 108 1 201
A Packing B mine ’ . ’ ’
Kwamaegi — yp\ 0019 2253 2508 2923 3026
hista. o T
_ 0 0 0 0.8 13
C mine
VBN 2408 2677 3078 3990 42585
o hlSta o N : B - :
, 0 0 0.52 1.22 231
mine
A
VBN 4020 4467 5011 5220  56.79
A Raw - - B B
. hist
Kwamaegi  fista 122 354 48 641
B mine

VBN 45.87 50.69 59.46 63.83 66.95
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2 %

A5 o]Fol o] 7]&E4] histamine S 2] 82 ion exchange
chromatography ¢} HPLCZ ZFA sl W& vluwste g4 HES
a, A=Asiz mE ANFoFE xdE A3t HPLCE F3)
histamine, cadaverine, putrescine®] 33l E ARt on, A3}
o] AEF @o] AFRH I e VBN vl dle] obHs]-&3HA o EH??H
FuE T 2Ea AFelA o 7hsEel 3l

s} = ﬂ
T el e
o} VBN biogenic aminedt&FS £33t Qaet Mg S dolr rh

=

_% (‘_u

1. 7]&9] histamine2] A9 g Wy olHW  ion exchange
chromatography$} HPLC<®] biogenic amine?] 3|4&& #HEI Ax}
ion exchange chromatography?| 7-$- 79.7%¢] wvlwZ e 35§52
el o, HPLC® 739  histamine 98.6%, cadaverine 97.2%,

putrescine 982% % #& 348 & YEIWI Utk

2. AR Yutg RS 5o B x)7} 66.91+0.06%, 62.81+011%, A 7Y
olo} A7} 72.36+0.10%, 71.52+0.50% 2] FH-S, dwiAe 550, 12X,
Hd7gololl Al 20.64:0.44%, 19.97+0.41%, 2021+0.41%<] IS 7} oH,
A= 179240345 A o}F 2] Hlal] ko] vidth AWe F AR F
H217F 15.37+019% 2 7V =4

3. 7t biogenic amine® FA7EHEQ ofm:=ito] FFs MU HY
histamine®] 322 histidine> 5o A] 36.53 mg/100g, %
2518 mg/100g, Z178°] 17.54 mg/100g, 4% 4.89 mg/100go] N 2.,
cadaverine®] M TEH2 lysine2 1159 4748 mg/100gg 7}4 Ho]

Faslol glom, Aol B, 4x Foldch F FAIe 1%
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o|7} 7hd womn, dAel, ¥A, A ol Putrescined] H+E 2
o) ornithine®] &tgke = A xfojro] &ott)
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