3) LC/MS/MS ZRW =BT EREERY S VED
R —F TR DR ES

HA =
K54

FhREL
W

TIE P
kX %

[AES ==
FAASEL i

25
B HEOMERFRTEFICE T D720, 8MOREBRMERKT I V% x5
REHE 20% b U 7 v om FREEE K OVRE ROK TR - /AL, LC/MS/MS THIE
T RE—FIIEORF 21T o7, £, EROFHEICONT, 8 FEDKE
B E 2 Do e IR AT o 7o & 25, By e b TRMPICRE
T 5 RIEE T 2 RBRIEDOZ YU MFHM N A KT A ) O B A 7= BAT
BAERPBF LN Z &0, RIETESPARERET I VORI —F o0k
ELTAHARFETHDLEEZBND,

Lv-
—>

F—T— K LOMS/NS, FERMEKT I V8E AE—F9HE ahs

ZLC®IZ

AEFEWETF T I8 LT T7 I8 v o, )
X, BEFTHURTERT X BRBRAEDRBIIC
LYY Sha @R cELIETHEORKME T
HD, TIVHEICEDREPEL, REALZTOMIM
THRAELLTY Y, EHEA#H, CAE LA, FFR%E
OT VX —EREEL, TOERITEAZI VL
4, EARNOLFEYE RSO | TidR bR AN
MU,

BB, TIVHEOY b ZZ I 0%, BRAEICBW

TR AT S < EEHEITERE SN TWHRND,

ERR MK ZEES (LT TCodex) W95, ) &%
U, EU, KE, BT F 5B TKEY O HYEfE%
DEREESNTRY, TOBEWAHEFIEATHS,
—FHT, EAZXILPHNOT I UHEHIIHOWTIE, B
MR EHEES IR ESNLTOARVWLDOD, TIUEEY
FHRET2RPHFEDOA =X LIARHLENEL, =
NHIZDNTH T LIV F—ERIER O T 3RS R
BWENTWDHRY, B A I U USNOEER O
DOVBEWNERHENTWD YO ZoZ L, iE
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EAZ I VPN OT I VO FSIHEICONTH %
KOFEPRESA TS ™,

7E, TIVHEIT, FOERENERBEKTHY,
AP EREFEL VDD, B HOFIKMR
RIZBWTIE, TOFEOHEZ T T, EafE
&R TR R BRI & D P K OV B OO R FE 0D FEA A3 4 BE
Lhd, Zokw, TIUVEOSHEX, TOERE
DIEMEMENER S, B, BESEORYENHER S
NTWEFERRD LD,

WETTIE, TIVEERRE LT LAXF—REH
FEOLERTH D AZ I ORESHTE (LLT ek
Bl Evo, ) BEEW S L, ARERARKROFK
BB EAT O CTELN, SR ER SR AKX I

DHTHY, e AZILLANDT I VHOFENTE
o lz, EBIT, EREE~ MY v 7 A—EERER

WEER L EREEEZ AW TWER, BhEORR &
OB LERMIIZEICHDIZY, KA L ERET, 2
D, ERAZIVAEARIRTWARNY MY v 7 2R
MOMRIIRETHD Z 0D, BERMUICEETIA
HEICHIS T D IRER B ik E L IR+ Tho



7

Fio, BRBOT I VEO—FSIEE LT,
ERBRE - IO RSN TV D E L7 el RGE
A1 HPLC # 1 NI M BN TNAHD, HET I v
HEOFERENLER - DBIENEETH Y, Bk
IR T EE— 7 OB & 0 RREES LI
BENe 57 EREEOE CHER S 5,

T, AlE, Bl 7R A B AR O R KR R K O
bR Z I PO ER T ORI b AT EE 7 AT ik O B
FEHEMIC, 8 MOTIVE (T 7~Fr, hEXY
v, ANLITVY, FTIV, NITHIV, BERY
RV, T2 FATIVRORT Ry y) BRI,
HE—FoE (LT TRE] Svw)H, ) ORFEAT
ST,

EHIT, KECHOWT, T&EPICEET D ERS
T DRBRIEOZ UM A A KT 4210 (BT
A RTA ) o, ) ITHED < 2 Y MR AR
EiTolc & A, BFRFERERMEoNIzOTHET 5,

EEBRAE

1 SHART IV

T LXK O R BB ER R STV D
TIT=Fr, WERY L, ZAPYLI TV, FT I,
M) TFHIv, BRFIY, T2XTF AT I VKOS
PN AZ 2 UDORTEFME THHE ATF Y
VEGHIAGE Lz, B, EAF IOV TIE
BPHOBEBENZIERWE T, £, jokKE
MPICEZBICEENTWDLTRD, GEOE=X—DH
BATH 2 &L, RILEEORF & OV Y PR aRER 1<
B TILFM x5 2 S BRSO L T2,

2 HREE
2.1 1Z#g

BHLL, TO~F o, AL IVy, FITI,
EAX I, TR TFATIVKROT Ly id g
ISR TR, 2N IR, N TE I
% Sigma-aldrich % FHv 7z,
2.2 BEEEBRR

FEAESL A PR R, 0N HEERICEAR% L T 1000mg/L
DOREEEFTRZRM L, ZhzxEEsikcmRL
T2 b DEIRAERERK & LTz,
2.3 ZOMOEESE

T =RV FOGHSE TR (HPLC )
0.1N HafE : Fneidk TR (5 —MRBRiEM)
MU 7 oa aEEEER RO TR GRIERR#R)
AH#% : ADVANTEC B (k) # (NO.5C, 150mm)
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A7 4 V% — : GL Sciences # (kR um~ T
4 A7 13N, 0.45um, )

AU a8 7L GL Sciences Hd
3 HH
3.1 FILERE AR
INEDOT I EN A (<0.5mg/100g) T D
ZEEWRLEKRE (TY, AUy, i, PN,
~7n) O HROUKENTY (7 ok, 7
VEMT, TVTIAL) BERERT— RS aR oY
— TG L7=b D&MW,
3.2 ELMFFMAERARN

Codex 2B A KEMEDO L AKX I R
(10mg/100g) # & #12, LF 3.1 TR L7=#EBHT
10mg/100g & 72 % L S IR G EHERIR AR L, 30 %
MEE L= b o & Az,
3.3 BRZEATERSRNM

EFE 3.1 TR L7z KEEWHUEL % 25°CC 0 W[, 12 i
fl, 1H, 2H, 3H, SHRMKELZLDOZHWE,

4 LG/MS/MS Bl E &

LC : Nexera X2 (J&EfdEpTHfil)

s HFEAE 10uL

- BES T 2 0 Merck 48 ZIC®-pHILIC (2.1x
50mm, 5um)

c BT LA —T WE 40T

B  ARGERUK), BIR (TE =D 1),
C % (1%X{) , Dk (250mM HEfiE7 > E=1
A

TV NEE K1 DERBY,

MS/MS : TRIPLEQUAD5500(ABSCIEX #f )

- A A bk ESl(positive)

« A A ALZeAt : CUR(20psi),CAD(7psi), TEM(600°C),
- GAS1(70psi),GAS2(50psi),IS(4500V),EP(10V)
cHTE— R sMRM (MESMFITER2 D LB, )

5 oW

3 TERELL-30BE 1.0g 1T 20% F Y~ & o FERE 5mL
K OWEHRIK 20mL /N2 CHREYFA AL, AEH
WT A%, RBERUKT50mL ICERT D, Zha ki
KT 200 f5A %, ImL4yECL, 0.1mL O HIK %I
Mm%, A7 4 VF—ZANTAE LS O E2RBRIE
w2, 72k, MERIT, RAEEERKEZ 5 50,
100, 200 K TF 500 pg/L (272 % & 9 Ik BIK THIRL,
ZFNZEN 0.01% b Y 7 oo FERE 1mL 12 0.1mL HIni%,
TANE—=ABLIEL0EHWD (R&RE 05, 5,
10, 20 XX 50pg/L) .



=1 LCHSSTY REHR
min  A(%) B(%) C(%) D(%) mﬁ%m
55 40 5 0 0.4
75 20 0.4
75 20 0.4
81 55 40 5 0 0.4
15 55 40 5 0 0.4

=2 MS/MS BIESEH

QL Q3 DP CE

Compound
(mz)  (miz) (V) (V)
Agmatine 1311 719 36 19
131.1  59.9 36 15
1311 114 36 15
Cadaverine 103.1 86 56 15
103.1 69 56 20
103.1 1031 56 5
Histamine 1121 946 51 17
1121 95.1 51 19
1121 40.9 51 35
Histidine 156.1 1099 21 19

156.1 93 21 29

156.1  55.9 21 41
Phenylethylamine 122.1 105.1 16 17
1221 76.9 16 35

122.1 79 16 30

Putrescine 89.1 71.9 46 11
89.1 71.9 46
89.1 89.2 46
Spermidine 146.1  72.2 61 19
146.1 1121 61 11
146.1 129 61 10
Tryptamine 161.1 117 36 31
161.1 1441 36 15
161.1 1148 36 41
Tyramine 138.1 1208 31 13
138.1 76.8 31 37
138.1  50.7 31 59
BRRUESR

1 LCHSLRUVBIEEEOEE

LCIMSIMS % AW 7= /04T Clik, B, R, KR
LEFERT D0, MHELEYE MR < R FF -
WHTE 5 LC #T7 AR OIESRMEEZRIRT S Z &0
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HELRD,

PERIETIE, HRRTH D e 2% I R EmIE
EWTHY, HPLC M CIAK AV D b #iHs v~
NTT T 4 =TT L TORERREERZ LD
BUKMEMAEER 7 a~ N7Z 7 4 — (LLF THILIC)
EVo. ) BAWV, TORMEICEST, R OZ
HEOFIMDKR F 21T 5720, VY7 T7T v I E
— NIZTHRIE AT > T,

L2vL, SESE LT S UHI, T0mIE0#
BNIEL, A Y7 T7T v 7F—RTTRTOT I UH
B R CTEOLRMEREEEZ DR, BB
PERIEICTH W HILIC 7T A THD Merck
ZIC-pHILIC D FIHEANL, ZHMR Y = — M AV F
REA O MEA A ERREEZEGES ST
DTHY, BUKMEMHEAEAERICHE CEREMNMHEAEIERIC
LD F - WHBEIFFCE 2, 2O &0 n, ERE
& FEAEIZ ZIC-pHILIC % AV, B KM E/ER & O
BHAHAERZRMA L, BMAICT I VA RER - 8
HEED20, Bk, 7 bh=bUL, TERKOEE
7 v e=vbEHWEARIRE S 7= b E—F
WL DMESRMEEZRFT LT, TO/RE, R1ICRLE
SFIC I ARRRE LT R VETARTICBW TR
R e—7RP SR (KD .

723, HILIC BT A%, ZOREEMEROAKFIE ®
DREBAA5Tho7ehh, R OLT%ER
BMEETAELD Z EBMENTWD, A RIOHIES
PETIE, BIETIC LC I T AN OB CHEH L D ZE
b3 4& T, ERRfRFFREOZBS HEEE TS S
Nz, #oiK LEIE B0ug/ll , n=5) ([ZX5HE
BHRMEOFMEIT o7z, ZOR-RER IITTT,

RITFT EBY, REFFEFOZLB) (RSD%) 1% 0.10
~0.38%, B —7HEfEDLE®H) (RSD%) 1% 0.62~4.07%
ThHY, BPEORRBRBSITICHNDRESRMSEL L
T+ BEERSE N,

F7, EEREEZERT -0, SEGELET
IUVEOARIEDOIRGEMER (0.5, 5, 10, 20 XU 50
poll) ZARFEMETHE (n=5) L, oo
FHEAMR B OVE BRI XIS T 2 3)E (0.5 g/l. LA
T ITRE] v, ) MoELRHE—27 D SIN
BRI, FOFBRER4ITRT,

RAIRT ERBY, SEIRRE LT I VHEIE, T
FRIED SIN LR T A BT A R EN TV D ERRA
DI (SIN H=10) AWz LTy, Fi, WE
#iPH 0.5~50u g/l IZB W TR 72FE) (r=0.9997~
0.9999) AEHN-Z L5, 05~50u g/l OHFHiPHT
ERNARETHD Z EBRHERTE,



4.E+06

é’_ Agmatine § 1.E+06 Putrescine
> . > .
£ 2.E+06 m/z:131.1>71.9 2 £ El05 m/z:89.1>71.9
g 2
= 0.E+00 - T T T 1 £ 0.E+00 — T T T !
0 2 4 6 8 0 2 4 6 8
Retention time(min) Retention time(min)
2 1.E+06 Cadaverine 2 6.E+06 Spermidine
2 5E+05 m/z:103.1>86 Z 3E+06 M/z:146.1>72.2
£ 0.E+00 - T T T ' £ 0.E+00 - T T T "
0 2 4 6 8 0 2 4 6 8
Retention time(min) Retention time(min)
w w
g 4.E+06 Histamine 8 4.E+05 Tryptamine
>
*E 2 E+06 m/z:112.1>94.6 2 2.E+05 m/z:161.1>144.1
c oy
[<5} [
E 0.E+00 - - - - || E 0.E+00 - - - - -
0 2 4 6 8 0 2 4 6 8
Retention time(min) Retention time(min)
. » 2.E+06
g 5E+05 Histidine g Tyramine
‘? 3.E+05 m/z:156.1>109.9 *?, 1.E+06 m/z:138.1>120.8
5 5]
£ 0.E+00 T T T - £ 0.E+00 ~ T g ' '
0 2 4 6 8 0 2 4 6 8
Retention time(min) Retention time(min)
a
; 4.E+06 Phenylethylamine
G 2.E+06 m/z:122.1>105.1
D
£ 0.E+00 - - : . .
0 2 4 6 8

Retention time(min)

B 1

x3 AEBBREOFTMEER
Rtime Area
Compound Ave. T;? Ave. F:;OI)D
Agmatine 311 0.13  4.8E+06 2.98
Cadaverine 2.98 0.14 1.1E+06 1.86
Histamine 3.02 0.14  4.2E+06 2.14
Histidine 2.35 0.38  4.6E+05 3.58
Phenylethylamin ~ 2.41 0.37 5.6E+06 121
Putrescine 3.01 0.12 9.1E+05 4.07
Spermidine 3.74 0.10 1.1E+07 2.34
Tryptamine 2.63 0.41  7.5E+05 1.87
Tyramine 2.37 0.36  2.0E+06 0.62
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DWRERT I VEOIOI NI 5T GAERE : 50ueg/L)

®4 REROVERBRRVEETRMERED S/N Lt

Correlation

Compound coefficient Slgnra:t/iI;IOBe
(r)
Agmatine 0.9998 43.9
Cadaverine 0.9997 94.3
Histamine 0.9999 80.3
Histidine 0.9999 92.1
Phenylethylamine 0.9999 267.8
Putrescine 0.9997 25.2
Spermidine 0.9997 143.4
Tryptamine 0.9998 84.8
Tyramine 0.9999 17.7




2 HIRE DR

2.1 HREXROHRE

LCIMSIMS % AW 7= 087 Tik, SRBRISTE 1 0 KM
DREBIZLY, BRIRD DA A ALl i3~ F 1k
R LN = MU w7 28R L), ) »nEZY,
ZOWPERENEET 5720, FICHEBIEZTHR
WRETALREIZ B W TR E RO OBEE L0 d, Z D7z
W, PERIETHE, RBBIR S SEERRTO~ N v
AWREELLTDHIEEBMIC, <~ ) v 72—
ERERIR E DTV, mibo &0 A EOJRIA
BB E LTI, ~ MY v A BB o
FITHEM TRV, B, —BBIC~ Y v 7 2%)
Bk, RBPEETF O~ MY v 7 28R EZNIEEREL
2578, RBREEOARIZ L0 R HKDO~ B Y v
I AP EIEBT AN TEDEEZLNT,
FIT, v N v RAHRPER T E D HANGERE

R D7, 3.1 mLER R AR 2 fE kL Thi
L, ZOfk %% P (100, 1,000, 5,000, 10,000
fE&) AR L7=%, 1mL Z3ELL, 100pg/l ORAEHE
Wi %2 0AML I L7 D &, T AL & R E DRAE
YERRIR & @ LCIMSIMS JilliE v — 7 iwifE (LU TIE 78
Bl o, ) HEE (n=1) L, FRERE~ MY
v I ANBEORFEET o2, TORREK 2187,
B 21T dLBY, Fakre b 100 £5 K% T 1,000 £5
FRT= MY w7 2ER L Ebh % R E 5 E OB
HROENTN, FHRERO LHICHEY, SEoE b
TOREHIB W THE Y 100%I21T-3%, 10,000 %
FRCTIERE L NTIT 100% E 72~ T2, 2D T &b,
BPALER IR L Cik, k% 10,000 f5LL EAIR$ 2 2 &
T M) w7 ARV EHTEDEEZLN, v Y
v 7 A—EAERERR 2 U722 WA O K EM S &
KR E LImERONTBARETH b LS S iz,

® Horse mackerel

® Horse mackerel

50
0

W Horse mackerel

(salt-broiled)
= Horse mackerel

. Agmatine Putrescine
Ratio(%) g = Sardine Ratio(%) = Sardine
200 u Salmon 200 = Salmon
150 = Mackerel 150 u Mackerel
100 u Tuna 100 = Tuna
50 = Horse mackerel 50 wm Horse mackerel
0 (salt-broiled) 0 (salt-broiled)
= Horse mackerel ™ Horse mackerel
x100 x1,000 x5,000 x10,000 (boiled with soy sauce) x100 x1,000 x5,000 x10,000 (boiled with soy sauce)
Cad ) m Horse mackerel s idi ® Horse mackerel
Ratio(%) acaverine m Sardine Ratio(%) permicine = Sardine
150 = Salmon 250 m Salmon
200
100 u Mackerel 150 - u Mackerel
® Tuna ] 5T
50 100 una
= Horse mackerel 50 - = Horse mackerel
0 (salt-broiled) 0 - (salt-broiled)
= Horse mackerel m Horse mackerel
x100  x1,000 x5,000 x10,000 (boiled with soy sauce) x100 x1,000 x5,000 x10,000 (boiled with soy sauce)
. ) ® Horse mackerel B Horse mackerel
Ratio(%) Histamine wsardine Ratio(%) Tryptamine = Sardine
200
150 | = Salmon 100 = Salmon
 Mackerel 75 - = Mackerel
100 = Tuna 50 - = Tuna

25
0 -

= Horse mackerel

(salt-broiled)
™ Horse mackerel

(boiled with soy sauce)

x100 x1,000 x5,000 x10,000 (boiled with soy sauce) x100 x1,000 x5,000 x10,000 (boiled with soy sauce)
. ® Horse mackerel = Horse mackerel
Ratio(%) Phenylethylamine = Sardine Ratio(%) Tyramine u Sardine
100 m Salmon 150 [ | = Salmon
75 = Mackerel 100 = Mackerel
50 1 = Tuna 50 = Tuna
3 1 = Horse mackerel = Horse mackerel
0° = Soree mackarel 0 n (o mackerel
x100  x1,000 5,000 x10,000 x100  x1,000 x5,000 x10,000

(boiled with soy sauce)

2 T hUYIAHRDREE

42



kB,
SEDFCRE L7 FIRME 2 H#% LT 0.5mg/100g
LD, TniE, BPEEGIESEITAREND D &
Ehbb A% I e (5mg/100g) ¥ @ 10 450 1 T
HY, TIVHEERGE LB E LTRSS ESE
bbb,

2.2 HBRBBFTENATILOEE

ASEORFHIBELC, =T I V(T /~F v,
AN IV, ERAF IV KT R LT N)IZBNT,
R T IVIEH T O FERTRGR IS LW ESRE MR T 5
BGRHA LN, ZHUTRBRIER TN TIACH T
ANA TN ER N TCWT2D, I AFDT T ) —)u
B EME AT A7 I VEPRE LT bDIZ LD &
BN, ZOH, R 7Tae L8Nl 7L E
AnsZ&icky, WEEMHICELLE 2, RV
oL RS T L T T AL T DORBRIRIE (R
AIEEYNIR 10ug/L) I B ORIEFRE & 1 ~10 FEfH
BOWEME L OEE (n=1) 21TV, ZEM O
BiTolz, ZORREIK 3 ITRT,

K 3R TERY, HTARASL T TR, Tk
BB IZHIEMRE 2380 L, Felt 10 Ref# 12k 1/10 2
FEZIAD LR, RY 7SS P TIRRES
10 R Z/0E L CHHEREICRE 2E{LITR L
T, WELEHLONDIBERPMBE I N ol izd, R
BSIRITRY) e L (AN TS RETH 2L &
L7,

Glass-vials
Ratio(%)
125 n

100 2
N

Agmatine

....... o..... Cadaverine

'b',_& ----=--- Histamine
50 o
25 X&\“\ - - - - Putrescine
AN T I .
0 T ———#—— ---= - Spermidine
1 5 10
time(hr)
PP-vials
Ratio(%)
125 Agmatine
100 N T e L PR, Cadaverine
75 o
-=-=====" Histamine
50
5 - - *-- Putrescine
0 T T T T Spermidine
1 2 5 10
time(hr)
B3 NATFILHOREMTFEAER

k4 10,000 fE7 R L7254 0 & & FRIEIL,
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U bEOBEHERERE 2, £72, FRsHdbos
O, EREZBWH T T TWERETY A XHED 30
S OFE R OB EEZ G0 L, RERBEERT I
CEORE—-FoNE (OKiE) 2R L (K4) .

#Ek 1.0g

20% KV 7 v o EEEE
FEK  20mL

RE T F A X 20,000rpm(1min)
Al (AHHE)
FERIK T 50mL 12 ER
FERIK T 200 {57

Al (AT 4V H—)
LC/MS/MS

M4 XEDHHI7O—

5mL

3 BT

KRIEICOWT, 8 FDOT I UHHAERISRIC 3.2 Nk
FHmERER HRELE HWNT, A RIA4 K%, &
W& 24, 20MT5 HRIOFEMENGRBRZ £ L, H
E, MTBEROENRBELRL Lz, FO/REEER
6 12T,

F 6 ITRTEBY, 8 FMDOKEWRBE T O
B, 7/~ F o THE (88.4~99.8%) , JHTHE (3.0%
~5.9%) KRUNENEE (4.1%~6.6%) , HF XY T
B (95.1~107.2%) , OHTHRIE (2.2%~57%) KT
ENKEE (3.1%~6.0%) , b A% I THEE (915~
104.4%) , BHTHEE (1.5%~8.6%) K NP (2.8%
~8.6%) , 7= XFNT IV THE (88.8~97.8%) ,
BHTHSEE (1.4%~6.9%) K ONEEPNKSEE (2.2%~6.8%) ,
T hLY U THEE (82.7~96.7%) , OHMTHE (3.4%
~7.3%) KOERANKEE (4.3%~7.9%) , A LIV
TEE (100.2~119.4%) , PHTHE (3.5%~8.0%) X
UENKEE (4.7%~10.7%) , vV 7% I CTHEJE (854
~96.5%) , FFATHE (2.2%~6.8%) K DNEE PRSI (2.2%
~6.8%) , 77 I THE (82.9~92.9%) , OHMTHE
(1.2%~6.3%) K U=NKE (1.8%~6.3%) L7220,
ASEIRGRE LETNTOT I VEHTHA RIA4 VIR
SN D UMPEEE 0.1mg/kg< D B 1= (B : 70~120%,
DHTHSEE © 10%>, NI : 15%>) %3 R
MERME LN,

T ENDL, KL, AEAWZKEDREEIC
WHTED L LB, v Y v 7 ARKEY KO
ZTOMLTOFEEHDOEWICEIIEEORARELRD LN

mipolelo®, %< OREY B OVKEDIN T i i
TE DRI ND,



£6 FUMTFMARER

Horse mackerel Sardine
Compound Truen*elss RSI?Zr RSDygr Compound Truenﬁss RSD*Zr RSDygr
(%) (%) (%) (%) (%) (%)
Agmatine 96.9 42 55 Agmatine 934 4.7 4.7
Cadaverine 107.2 2.7 4.6 Cadaverine 101.5 4.4 4.4
Histamine 104.4 2.7 33 Histamine 99.2 4.0 5.0
Phenylethylamine 97.8 25 2.6 Phenylethylamine 95.1 3.6 3.9
Putrescine 96.6 4.7 6.9 Putrescine 96.7 6.0 6.0
Spermidine 119.3 3.7 5.3 Spermidine 119.4 7.0 7.9
Tryptamine 96.5 2.2 2.3 Tryptamine 89.8 4.4 4.4
Tyramine 88.2 1.2 1.8 Tyramine 85.9 45 4.5
Salmon Mackerel
Compound Truengss RSQZr RSDygr Compound Truen*elss RSD*g RSDy;/r
(%) (%) (%) (%) (%) (%)
Agmatine 99.8 4.8 4.9 Agmatine 97.8 4.9 5.0
Cadaverine 106.3 2.8 31 Cadaverine 104.3 4.3 5.8
Histamine 99.5 8.6 8.6 Histamine 100.5 34 4.0
Phenylethylamine 97.7 3.3 3.3 Phenylethylamine  94.0 2.5 2.8
Putrescine 94.5 4.3 4.3 Putrescine 96.1 5.6 5.6
Spermidine 119.4 4.7 5.8 Spermidine 118.0 8.0 8.0
Tryptamine 94.3 4.4 4.4 Tryptamine 91.9 2.2 2.2
Tyramine 92.9 3.3 3.3 Tyramine 86.2 3.9 3.9
Tuna Horse mackerel(salt-broiled)
Compound Truen*eiss RSI?Zr RSDy;/r Compound Truenflss RSD*Zr RSDygr
(%) (%) (%) (%) (%) (%)
Agmatine 91.6 5.9 6.6 Agmatine 95.8 3.0 4.1
Cadaverine 99.4 5.7 6.0 Cadaverine 104.3 2.2 3.2
Histamine 97.0 5.9 6.2 Histamine 101.2 15 2.8
Phenylethylamine 88.8 6.8 6.8 Phenylethylamine  90.6 14 2.2
Putrescine 91.9 7.3 7.3 Putrescine 96.0 4.4 4.4
Spermidine 114.0 35 4.7 Spermidine 112.3 4.4 47
Tryptamine 85.4 6.8 6.8 Tryptamine 92.9 35 35
Tyramine 82.9 6.3 6.3 Tyramine 86.9 2.6 2.6
Horse mackerel(boiled with soy sauce) Horse mackerel(deep-fried)
Compound Truengss RSQZr RSDy;/r Compound Truen*elss RSD*Zr RSDygr
(%) (%) (%) (%) (%) (%)
Agmatine 88.4 5.4 9.6 Agmatine 92.4 5.4 5.4
Cadaverine 95.1 5.3 5.4 Cadaverine 102.1 3.0 43
Histamine 91.5 5.0 5.0 Histamine 99.7 4.0 4.0
Phenylethylamine 94.7 1.4 2.6 Phenylethylamine  94.2 2.3 2.3
Putrescine 82.7 7.2 7.7 Putrescine 93.6 3.4 6.4
Spermidine 100.2 75 10.7 Spermidine 107.0 6.8 6.8
Tryptamine 94.1 2.2 2.2 Tryptamine 92.1 2.8 3.1
Tyramine 88.1 3.6 4.3 Tyramine 84.4 14 3.6

*1 Mean recovery rates(%)
*2 RSD(%) of repeatability
*3 RSD(%) of within-laboratory repeatability(n=2x5)
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Aiko LB, 7IUEHIZ, APHEORRRKRREICE
WT, ZOERE L BPERE S Ok K OEBR O
REOCTMALEL R D, ok, BT HEERICEL
T, BEOHEH Y 2BBIHET 5 Z L2k DN,
JERRDOREEIZ DWW T, KEMOREEEHIZT I VD
EHEBRNRBR DD, 7 I UHEOAERE EROBIRIC
M55 -2 OHE[? BB LD,

FIT, BT X OEMBICET LD, 3.3 fRiF
LRI ERAREHZOWT, RIEEZFHAWTT I VHEHOE
& (n=1) Z217o7, ZTOMRERTITTRT,

FRTITRT LT, 7 I U8, 0~5 Ho HERE
IRV, KEEMOFEEEIC L - TU T ORI 2 268 %
~LT,

TITHE, NTEILPSNOTRTOT I EN
M ST, ok, ARV UEDOE A I UIEERE

&1 TIVHEORBEIL (B mg/100g)

Sample Days Agm Cad Him Phm Put Spd Tpm Tym Hid
Horse mackerel 0 ND ND ND ND ND ND ND ND 480
0.5 ND ND ND ND ND ND ND ND 480
1 0.6 28 130 ND ND ND ND 2.9 150
2 ND 36 580 2.0 ND ND ND 2.7 2.7
3 ND 74 380 10 ND ND ND 1.3 1.4
5 ND 350 430 45 1.0 0.9 ND 22 4.8
Sardine 0 ND ND ND ND ND ND ND ND 540
0.5 ND ND ND ND ND ND ND ND 520
1 29 84 110 7.6 ND ND 0.6 16 240
2 43 200 770 12 ND ND 1.1 27 120
3 53 290 890 22 29 ND 25 41 15
5 50 270 720 22 63 ND 2.8 39 75
Salmon 0 ND ND ND ND ND ND ND ND 41
0.5 ND ND ND ND ND ND ND ND 50
1 ND 12 0.6 ND 14 ND ND 0.7 23
2 ND 70 8.9 ND 310 ND ND 40 23
3 ND 190 1.6 ND 550 ND ND 56 29
5 ND 460 25 ND 600 ND ND 52 20
Mackerel 0 ND ND ND ND ND ND ND ND 900
0.5 ND ND ND ND ND ND ND ND 870
1 ND 1.1 ND ND ND ND ND ND 770
2 ND 62 100 ND 110 1.1 ND 31 500
3 ND 240 415 3.6 350 ND ND 47 270
5 ND 370 510 6.1 420 ND 0.7 29 50
Tuna 0 ND ND ND ND ND ND ND ND 1000
0.5 ND ND ND ND ND ND ND ND 910
1 ND 1.5 6.0 ND ND ND ND ND 830
2 ND 23 170 ND 37 1.7 ND ND 350
3 ND 47 240 ND 150 2.4 ND 1.3 440
5 ND 140 470 ND 260 2.5 ND 2.1 70
Agmatine : Agm Cadaverine : Cad Histamine : Him Histidine : Hid Phenylethylamine : Phm

Putrescine : Put Spermidine : Spd

Tryptamine : Tpm
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Tyramine : Tym
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W (100mg/100g LA E) s Einsz, £/, 7/ ~F
v, 72X TFNT Iy, TRV UKRORMNITH I
WCOWTIE, BEERD Z L ICZ ORENHI L2,
AHERY v, BRI VERTT IOV TE, 3
H B 25D T 2EmE R LT,

PHrTIE, BERY Y, eREZI, TRV UK
CFZIvpmtiani, kB, XY KOT b
Ly SR B (100mg/100g UL B) B s i, 72,
HERY v, B AXI VKT LY oOWTHE,

HEZR D T LT ORENIMNT D1 2R L2 23,

FZ7 I35 AAECED L,

FANTE, T/ F L UNOTRTOT I VIR
HEnk, ek, 14XV, e AZIVKOT ML
T UNERE (100mg/100g LhE) B sz, 72,
AHERY v, BRI VERT R LA ONW T,
A¥E#RD T L ICZORENRBEIM LN, 77 I 10F
5 HBIZHEA LT,

~ 7T, AR, b RE I, TRy,
AN I DU RO TF T I Uk E T, ek, X
RY v, ERAXIVERT P UOBRERE
(100mg/100g LA k) sz, £/, Sz 7
RTOTIVETHEERD Z LT ORENEML
7

"B, AE, e AXIVORIBEMETHDIE ATV
VOEREFETToTm, EXAF T UL, TRTDOK
FEMIZINT B AL I R EE DO BN PR B A8
FTAHEMERL, F72, B RF DL OB IRAE
Moo e onTlE, RSN R Z IV ORE
DLLEAEIRE TH D0 E, T ORI FH RS
DHHIVTZ,

T UEOAREE, BRI T 5 MK
FHORICTEMEE S KR SN S O Lnh, KED
OFEHE, AFRE, ERE, B, REREBEEICL-
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BOTF—XIZARLND LI, T HHITKED O
FUZ X o T, WERIRRIE ISR 200 2 FURFE 70 B
MEOEHZ T LNnD, 5%, b7 —4%
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BEERDZENHIFETE S,
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LA, KL HIA RTA O BEMERNZTR
HIRAE R E DT,

AL, %< OKEW R OKEDINTHICENT 8
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