R LB B AR AT 42 Z —FTRk 69, (2023) R

LC-MS/MSIZ & B &P AEHEMEBIR T X VO —F oriEDORET

W R, AR Ak, A it

B ER AR ORGEARFINZERZ B AL L T, LC-MS/MS% F\ 2 £ bk FF O AR S B 7 L HE8 Rk 4y D —
FONTIEDRENLIZ AT . o OBRFTEAT o720 HENLUIZ 3 HTEIC IV, fiffads JOFREL 2 W TR BN
RBREATHT2L2A5, AR BROFNERDE THHEAZI L BLOFIFINB WL, ZRENEIRT, 82.6
~95.1%. 100~109%. <& D655y H155% 53 C. [EILERIE50~200%DEFH THY | & HEFEOFK 2 &L T,
+ 372 B R THHEE 2 DT, ST, AOVHEEZ R EOR P EFEHS L ONE B H UMER LU 7= 5l A 5
REHZE A L2 2 A, 2 TOREID, BT HLAFIZRILIDEBZONDREDLAXI ML, IHIT, £
DTN NTEH, R TOREDDNT IO & E B TEIZ, 2oHh, B ERFO R MG KT I
VEORGE—FOITEEL T RFEITAE R ThLEE LN,

F—U— R RERMEERT I V8E, e A I BF7E, LC-MS/MS

X C & Ic

EAZIV(HA)X, BEEOIR Tkt o
SN T ALK TEL A RER T I
BFNVA)THY, TLNLF—Ek T RHOR R E725,
FDOMONVAEL T, FII(Tyn)lx, T— AT
Na— VBV R IC S &Il ENHAIS, RS
fF EF-OJRKE/RL FREMER ST,

HAITMEL T oS nWice | —FEREAS
noL, MAFHEN RSN ERETH-TH, BF
FOFRRERD, BHLOME I2LDE, HAR T
FHEONCBITDELDODEIRIXT% THY, <D
B BEEOWE LI fEEMBGREETHZLT, A&
BN EHIENTWEEEZLND, ZTDT-D, &
HEOJREZEHDOBRIZIE, AR5 Tide<, i
BN TH, TN EREICHAZ T CEHZE
WEREETHD,

Fo  HAD B 7259 ZOMONVALL, [FIFEIC
BISNT- 56 . HAOIEH A 58T 2 Al Re e
HEEINTNWDED, ZNLEEET LG & L
A FEBETHD,

TR UL TIOR3 04 FE (224 | SRR AR BE L2 14

Fa B NOHARRK LS DD R EN AL
THEY, HARTRFITKIS T DIRGEIOFTFENLEL
FEABNT, ZZ T AWRIZBWTIR, Afakk
OB P EFEF O OFHHLIZI VT, HA, Tyr, 7
fos v (Ptr), 74U (Cad), AL (Spe).
77 <F 2 (Agm) . 2-7 ==L =F )L 7 (PhA) ,

_41 -

N 723 (Try) Z Bt &L T, NVAD —F 4y
WL OB E{ToT=720 ., W35,

HHEHBBKLUAE

KATHTNDOA— /S —<—2r N CTREALIZTY, <
=N at:s | B SR (APR G v S A By
2 H¥E-HE

FEYE I, HA —XE R 13 B Bk (BF) B, 75
SUMERRE (ST L Ly IR R (R
S AT L I F Y TR (BT D L A
SOV YR - = F LTI N
AINTE LT AVLFORMEE (R |, 7 ~TF o
RS AU bl T2 (BR) A vz,

ZOMORIET, TER=NL(LC-MSH) | ¥
(CRel) 1XBA 3L 7 (BR) 8L, 1mol/L ¥EET v E=U
LRI E L7 A v SRR (BF) B2 e,

FERUKIX, & L7 AV AR EMSE () 82 v
7=

BT, BT IR A FIIT LR TS
Jay— (BR) 850 mLA | Dy BE7 402 —
(0.45 u L)iZsystech (B§) Bl 7 4L X — AT )L
(0.20 pL)IEGVST ¥/ v (k) % vz,
3 RIALHEL 55

ATALER H VI DWT, TR T,



[ B LUk 1g
—TEh= VAR (1/1) 20mL
—EIIvIBEVF AV
Q053] A 1 —"CHRE)

(547[#1, 3000 rpm, 10°C)

B3
< TEb=PIVREBEK(1/1) 20 mL
(1059 ]2 = A 1 — TR
(5531, 3000 rpm, 10°C)
[ lmﬁ | [ Pt
i

I LA BE7 V2 — 5i(0.45 pm)
MEITIEL THR

REBLK/A )—
TANE—I3AT 0.2 pm)

K1 R o—

4 FEEB IOV

LC-MSMSIZ., 7Y L bhT 7 /my— (FF)
1260/6460A% F\ V7=,

(1) LC&:A

-+ 777 A RESTEK (k) % Allure PFP Propyl

(2.1x150 mm, 5 pum)

T LR 40 °C

¥R :0.2 mL

-BENFE : AUR:0.1%F %, BIK: X2/ IMFXEET
E= L AZ ) —1(0.1/2/100)

< F MR B10%(0-5 min)-B10—90%(5-
10 min)-B90%(10-15 min)-B10%(15-20 min)

STEAE: 1 pL

(2) MS/MSE:AE

A4 4bik: AIS (Agilent Jet Stream) -ESI

MR RS T 4T

< E—F :MRM

AT PRIREE :350°C

<= AT AYRE :350°C

{bEHZEDT VI —H— A4 (Q1), T X IhA
A(Q3), 7I T A —EIEBIOE H T R
—(CE)Z W TIEE TR L,

1 MRM AT D4

o QI>Q3(iE ) QI>Q3(Heid) 77/ A4— CE(E#®)  CEfER)

- (m/z) (m/z) EEM (eV) V)
HA 112>95 112>68 80 13 21
Tyr 138>121 138>77 80 29 7
Ptr 89>72 89>30 110 9 21
Cad 103>86 103>41 80 5 21
Spe 146>72 146>112 80 7 13
Agm 313>72 313>60 72 13 9
PhA 122>105 122>77 72 9 33
Try 161>144 161>117 72 25 7

_42 -

R R BRBEIRERTJE o 7 — Tl 69, (2023) 3T

BRPLUER
1 MS/MSEHORT

MSMShZ o ovay 777 A2 —EERBIO
CE!Z. Masshunter Optimizer(7 VL > k=727 /0y
— A )W TREL ., RbBEO RN
MS/MShZ o vay, 797 A2 —EE B L UCE

DG DOEERERMFLL TRELT,

2 LC&MDRat

NVAZE MRS ThHI LG, W
M TOODSHT L TIEA T LR FFS L LN
L, 2D HILICH T 2% Fl W - 5D~
INETELAREIN TS, SEIT, TABIIERBE)
4t FTOODSH T A, HILICH T A, < /L FE
—RAZ L PFPAT M FESNDEI6RED I T L%

HAWT, BBV E G EEXR2DD, REtEiTo72,
7 VA IVER BNV A FH VN -ODS 7 43 K UMHILIC
H5 BBV TIL, Cad, Ptr, SpeS¥AEHLZD, HL
I —ZERBRTa—RTHY, v~ VFE—RDT
LIZBWTIL, SpeDE— IR AT r—RTh-oTe,
PFPA1 7 AIZEB W T, FRED A DEMIZIHB N TIE
PhAETYyrM B H LR T2 N, X T B2 L%
W 52T, ZNOREHTHE17e | F-,
BAERMNCE — IR OBGED R TETZ, IHIT,
T YRR INBEAS ) — N CH R A R 95
ZET, B OUCEN R TEZ, ZhbDZEND,
PFPH T L& IRE LT, & BEHEZER LA,
ETOHELAMITHOUVNT, 5~100 ng/mLOD#iH
T, REFRIIR2 =0.990 B 4F 72 B AR A FERR L
77
3 AR S IEDRKRT

BPEEAOEIL, B2 kG kbbb
B2 ATALE FIENLEL, 22T, 7B =R
VIZRDBRE 78 AR L CL i X7

TR=RILIK(1/1) ELT, ¥TI0IRED T AV E
MW= i 22 [0 K F~ D 0D | (8 {58 72240
FEZRALE, REHI Lo TE, 74 F—AT
VIZHE T BRI, BRDEI N BB &0 - 72720
Z ORI DT BE7 ANV —AHiRE BT A,
BGEN b,

FAO/ WHO & [Rl B ZE 231, HADORE A RIS
LAHNOAEL CTHAHHEE/R R A1 AH 72050 mgz &
HEORIEDOBIEEL TR, 18HT-VDOR KR
5250 gh BT, AEREENROLLN



R R BRBEIRERTJE o 7 — Tl 69, (2023) 3T

K2 EIMEGRBRORE R

o P0G & ZTIVOY & PO HBT TVDOROBEE
B R (%) RSD(%)  [EER(%)  RSD(%) [EXR(%) RSD(%) [EILHR(%) RSD(%)
HA 87.7 73 82.6 1.7 88.4 5.1 95.1 2.4
Tyr 106 4.6 100 0.8 110 1.8 110 0.7
Ptr 69.5 13.3 90.9 21 68.4 79 80.2 47
Cad 70.9 7.8 88.7 1.7 70.7 53 79 2.0
Spe 87.4 15.9 44.5 6.9 27.1 23.6 42.5 33.3
Agm 91.9 6.1 87.4 3.2 83.3 4.7 95.3 2.9
PhA 123 13.2 97 0.5 118 1.4 118 1.4
Try 131 23.5 97 0.6 119 0.5 118 1.3
#3 NVAGHRECOMGEDRE R
Wk FEIRIR PR (ug/e)
HA Tyr Ptr Cad Spe Agm PhA Try
SELLE AR (P 3080 &) 1660 954 585 1430 113 626 86.7
SR P HEBREO (v mo v i) 8970 - 500 - 3.50
PO E 299 34.4 4.50 62.1 40.5 3.91
PRDTTA 1310 21.4 9.7 119 5.94 18.6 2.37
AT DT ET 1610 236 10.6 202 267 39.3 3.13

EENDE G THAD R KR EE200 1 g/g (R
AT Idmg/kg) &8 O TV DY, Z 0 g KAE 23200
ng/g ThHHZLEEEL T, 7IVDOHEBLUT IO
MEHEE LT 2NN R D 10065 75 3R
NVASK /T DIR A AEHER 240 ng/glZ72DIOUINE
ITEATV, ¥ NI AR R ORGEZAT T2, ~ 7
AN DEBEA~ORESREEIIHRIN T AR
ALEREIZ BT, A 10065 2L EATIR$ 52
ET AERABLIOHEGLOE BN FAIRE THDHE
EZbHNT,

4 53 HT I IEDORGE

OB NEE.

HA @ CODEX O i /& « Bu 4l W & HE i T d 5200
ng/glZ72 55512, NVASH %, 7 VB LD
g ZVDOWEE, Y ROTTAIZEIL ., TRNE]
IGERBRGRIT B n=5) 21T o 7=, REtOFEEIL, &
PEREEHOZNEHNLREL, FAFMLIZONT
L. WEB LD — X EZ 2 6 b % VTR
BT, fERER2TTRT, NVAOWN, B #H21EH
IHERSN TS, HAIE82.6~95.1%, Tyrl%100~
109% CTHY | BIFefE RN HEO2 7, ZOMONVA
2DV, SpelASME, 50~200% 0 & FH A 7= L
Tz, FAATHEED | Spe AT B AT 72 %
5172, HAETyr IS ONVA L H IR O F M 13 e

_43 -

BENTELT, AV —=0 T L TR ENRESE
EHRE CTENIZ 0 THY, Spelc >V Tik, &
BB T2 FEHNID 72 B IR 9,
BRHFORKIEEHD D DOSHELL T, H
HThdrEzbhi,

(2) NVAE A REHCORGIE

PARBIN~7 a0 %226°C T4 H BIR(FLIZ
Low, B EFEFEREIE L, ZnbliR o/
O E L3REHTOUWNT, S L= HriE 2
U7z, fERERIITT T, RTOREIND, £
EHIEHILIDEZZLNLREDOHAZ L, &
BT, ZOMTESTIZHONTE, &2 TOREDH N
MDD % E B TEI, ZNHDIENG KT
EICE ST HARTyre W o 72w D HHNVAD E
BTNz, TS ONVADHA D 75 1 58 1
DIEBEBATRETHHEB 2 BT,

FE&H
B EREORERRRFIEHEZ HAEL T, LC-
MS/MS % = A H o RS 1 J6E B 7 248
By D —F S HTIE DO RGE EAT o7, ML LT= 5307
EIZBWT, AR KO Z W TR INENY
RREAT72L2AH, BT HORKERDMI THD
HAB L O TyrliZB W CiE, Zn-E el R, 82.6



R R BRBEIRERTJE o 7 — Tl 69, (2023) 3T

~95.1%, 100~109%. %= D6k 5 H 5k 5y T, A (2014).
INERIE50~200% D HiFH THY | & H 7R D J K 78 3) FI, At B OCAZIEARFHIEMET I
HELTE, FaREIETHLLEE A BN, &5 FEDO—F WTIEDORGE, BEHRITFR,
2 Aotz E OB P HEREH B I OERK L2 20, 6-9 (2017).
SRRl EREHGE L2 A, &2 TOREND, 4) 5) FAO/WHO [Food and Agriculture
BHPHELFISEILIDEZZONLREOHAZ R Organization of the United Nations/World
HL., 612, ZOMHADEHZHE TR 5 rREMEDS Health Organization] , Public Health Risks of
HOHTHTITHONTH, RTORENLNT D Histamine and Other Biogenic Amines from Fish
A E R TE, 2HD, &R EREO AN and Fishery Products. Meeting report, Italy,
PERE R T IO — 7 ik LT A FIEX FAO and WHO, 2013, 126 p. (ISBN 978-92-
B THDHEB BN, 5-107849-5)

&2 EX®

1) B, fh: ENIMIBTEAZI B, [FH
SETRFER, 127, 31-38 (2009).

2) P4, fth: LC/MS/MSZ F A b AR5
PR ORI —F 3 HTEOKRE, 7
AKIRIRIEIR L L AT IE TR, 44, 38-47

Simultaneous Analysis of Nonvolatile Putrefactive Amines
in Foods by LC-MS/MS

Hironobu MATSUO, Kaori TANIGUCHI and Kazunari TSUJIMURA

We investigated a simultaneous LC-MS/MS-based analytical method for eight non-volatile putrefactive amines in
foods to rapidly determine the cause of food poisoning. When the established analytical method was tested using
raw fish and cooked products, the recovery of histamine and tyramine, which are the components that cause food
poisoning, ranged from 82.6 to 95.1% and 100 to 109%, respectively. The recoveries of 5 out of 6 other
components ranged from 50 to 200%. These recovery rates were considered sufficient for determining the cause of
food poisoning. Furthermore, as a result of analyzing food poisoning specimens that had been stored and mock
food poisoning samples that had been prepared using this method, histamine was detected in all samples at
concentrations that could potentially cause food poisoning. In addition, one among the other seven non-volatile
putrefactive amine components was also detected and quantified in all samples. These results suggest that this
method is effective as a rapid simultaneous analytical method for nonvolatile putrefactive amines involved in food

poisoning.
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