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Study on blue carbon in seaweed beds:
Measuring eelgrass (Zostera marina) beds using a fish finder

Tomoyuki KASUYA, Kyotaro HASHIMOTO

Using an inflatable boat and a fish finder, we measured the area of eelgrass (Zostera marina) beds in Omura Bay.

Acoustic signals >20-cm in height from the seabed were identified as eelgrass, with an accuracy of 84%, indicating

that a fish finder is an excellent instrument available for this purpose. At areas adjacent to Egamiura, Kinkai, and Miura

in the bay, the eelgrass distribution area was ~3—20 ha. Based on the eelgrass coverage estimated using the occurrence

frequency of acoustic signals for a minute, the net area of eelgrass was calculated to be 0.49—4.47 ha. In this study,

eelgrass was also found to be distributed at depths of 8—9 m, which was deeper than those reported previously,

suggesting a wider distribution of eelgrass beds in Omura Bay.

Key words: Omura Bay, Carbon storage, Acoustic method, Blue carbon credit
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U 72 Fan 281 %
D A

AR IR, SRS R, iR R

Rl BTl BEFE OV Ik D720 | 457 E WAL 73 DIRA D FIREMED S DM F FE DGR VWbWw 5
R RO E EFREEIT > TWD, MAEIZB VT, MRS EE D BIEMEDR VDR H DT OV TIAA
IV == T EATH R A L5 TN D,

BRTCAEE K OV FAEE I T o 72, FEE R ARy DIRA D A HEME N S A8 O B EFRASIC T, fid 3 il
EDAI)—= 7 DFERINS, 27 RO GHDIRBEN, v AV EEH T H 5 MR M Al [ 3K
i ChDHI LN gDz, 22T, EEOE &S HTE TR T 21T 57282 A A COR GG L 5 A5y —
xRV TIARZT 2RI AF VLT 2R A G T =7 = RUHAS IR A i LTz, ST, ZRHO A 2
~ATHR THLNETE T DT2DIT, PCREATH72E2A 3G 1S T, ~ A4 K B AV LB 51| DO PCRIGIE A
RS T,

X—U— K fFEREY, WAGREFFAERS =7 LC-MS, GC-MS, PCR

X L & I MHEHB LU AHE

Rl ik, EEEY OFmh o= | 15 7E 1 B
WK 5y DIRA D AT REME N B DA W) 2 > iy A B =%y TEW EF 7MY R385 (R1-1,
WHOpHIEFER M DOE EFEZIT > TWD, RAIZ R1-2, R2-1)
BOWTL, ;&R EE O, BIEEOEORHHK 2 Pk
D NWTIAK AT — =2 T W AT H 1Kl 2 &> T 7xRY(E), 7YARTT7=RY> (PE), AF /L
TWD, 207 FREEMITEZ AL TRV, =7=RY> (ME), /)L 7=RJ> (NE) ., VTV A
VWD D MK EE HERT AT R 3K 5 LB VD B AN R=7 2RV (NPE) (X AV (BR) D A% ) — NV
HEINDGEN DD, EFEMITE AT DRI AE R, A% 7 — VTR b (BR) - OLC-MS/MS 7
(EMED IO TIE, TELEHR G ELTHEHS —R. tert-7 F /L AF L= —F )L PFPAIXE L7 A1
DRI AE JFRED YA ITBES LTS3, Fil SV LFIFERIEE (BR) B, MSTFAIZY — = LA
W SREL THESN TWAHEAH SV, ZD X578 A (BR) % W,
R E FNTWDZENEEDLNSRIZRB W T, 3 M
R DERNINZ WSRO RSy ThHZ L% R GC-MSIZ., 7L v bh-F 7 /my— () #l
FTEDRDONDGE DR DH D, 7890A/5985C GC/MSD . LC-Q/TOFMSZ ., Waters

BRICEE R OB T I T o7, fEEEY #ilXevo G2-XS Qtof, LC-TQMSIE, 7PV w57
A DIRADFREVER S MM DRLL O E | o — (k) #11290/6460 A% FH L 7=,
TN T A A3 LD EI S S =7 =R, 4 ATALER
TIARTT 2R AF N2 TR ZEiroT > BERVES B, T T —~vyvry—EHWTE
RUAESRL G S R STz, S5, ZRBD RS FEUT-Mi1K0.05 g& L0 tert-7 F /L AF L= —F )b
~ATHKDOLD THLINRFEIT o127, T D AL, ESET=0BHAZ ) — )L,
NEZHET D, WEAY )=V EROTHRL, SRBRIARE LT,

5 EHIEMOHLM Sy DAI)—=07
GC-MS & O'LC-Q/TOFMSIZ XD AF v 45 M 24T
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#1 LC-TQMSEEN VY vay
Product Ion
A4y | Precursor Ion
eSS TeRd
E 166.1 148.1 [ 115.1,91.1
PE 166.1 148.1 [ 115.1,91.1
ME 180.1 162.2 | 46.2,43.1
NE 152.1 134.1 [ 117.1,115.1
NPE 152.1 134.1 [ 115.1,91.1

v, BESY (Cayman, SWGDRUG, NIST) } Uhin-house

(GCH, LCH) O T —H =& W&
DA EZFER LT, GC. LCOSHTRIEITIR Y
BRAEOL D% Y,
6 7KDY

(1) GC-MSIZ LD E M HT

BEARD > 9% 53512, EA UPEIXMTFAR E iK% |
NE X O'NPEIZPFPAFE SR 2GS L | MEIZF554K
g E LT, &7 L1EDB-5MS-DG (30 m x
0.250 mm, 0.25 p m, Agilent Technologies), 14>
{EIZEI (70 eV), {EA MR E250°C, AT —RIL
ME®D A7 Yy " AE AN X A7V hEA
(1:10)&AT > 7z, HiRZM1E70C (2 min)- (10°C
/min)-280°C(5 min)&L 7=,

(2) LC-Q/TOFMSIZ LB E M

BEH 0% S B ICWERMEERE LT, BT AT
ACQUITY UPLC BEH C18 (2.1 x 100 mm, 1.7 1z m,
Waters)Z i F L7z, A4 {LIZESI positive, ] EE
—R1IMSe (m/z:100-800), FZEHHA: 10 mM XEET
YE=ULpH 3, BEIFEB: A% ) — /L fiiiH0.4
mL/min, 77 = MEIA:B=95:5 (0-8 min)—10:90
(8-13 min)—95:5 (13-15 min)& L7z,

(3) LC-TQMSIZ XD EME K OVE &=

BT LB L OBERITILC-Q/TOEMS & [E4E D 44
LTz, A4 ALIXAIS ESI positive, Il EE—RE
MRMELTz, b Pvar R 1ITR LT, MER
#iPHIZ DWW T, E1X50-500 ng/mL, PEE10-500
ng/mL. ME. NE& X UNPEIZ1-100 ng/mLE L7,
7 PCRICED~ATEH DOMeRS

INBS OB KEL T A TRV, BERDE S
BT TA~—(FK2)ZKE L, PCRICEDHEREAT

277,

2 PCR7' 74 ~—HB%|

Forward primer Reverse primer

EphX2 : ttggtacctttatctgtctttg(22 mer)
EphX3 : tataaggaatttgaattagatatg (24 mer)

EphZ4 : geattttctatgtttggeatg (21 mer)
EphZ5 : gggatatgagtacttggct (19mer)

-38 -

R R BRBEIRERTJE 7 — Tl 69, (2023) 3T

X1 LC-Q/TOFMSIZCHIEL/==7 =RV D
0w TABLOMSARI ML a) HEHEGETK
250 ng/mL b) #/ET T2 ¢) KifARI-1d)
{AKR1-2

K3 TT=RNUERMEFM (=4, ”ATE
BOHAL: ng/g)

Wtk E | PE | ME | NE [ NPE

EoMi | 145 |42.6 | 8.54 [5.73 | 5.47
RI1-1

Bt | 870 | 197 [70.4 [ 265 ] 152

B | 791 | 170 | 26.5 [24.6 | 18
R1-2

B | 1157 | 589 | 104 [55.9 | 118

EoMi | 1010 | 234 [ 49.7 [95.1 | 495
R2-1

EAefir | 1990 | 595 [83.9 [ 156 | 120

RERBIUEB &
1 BIEMEDHDR S DA —= 7
GC-MSI|Z T 7 =RV LC-Q/TOFMSIZTAF /L
T =R DEH PRI,

2 7= RUHHDIHT

(1) GC-MS &% O'LC-Q/TOFMSIZ L5 &M

FRAROHh R SRR IEES R OO 534 it A Helg L
BTOREITITONT, EHRFE EMS AR LA —
L7, M1IZLC-Q/TOEMSIZEVHIEL /-7 =
VDT —HEmRLTz,

(2) LC-TQMSIZ XD EME K OVE &

TE RAE R FRINTR LT, BREUE T OE VLY
EREDOIZLOENRO LA, 2 TDRIY HIHE
HINT-, 7= RUAZHONTIE L TORIK TR
mg/gF Y DG A N HERS T,



3 PCRICED~AUEH DRt

1R (R2-1) O o~ A0 R B A HE JE R 51 O PCR
HIR O HERR S AL (R4) o MM IRIT O R LY
ERMENEL, AU EBEOEWICEREFRIZ SN
AEUT-ATREMER S D0, thORIBIZ~ AT B AT

WU RIS A TFED R TRODATREMEDL HY

L% PCRT TA~—FH X SO N L ETHDHE
ZZ2 5T,
#4 PCRUEFRREH

R1-2

Primer G2:&1E1EKRbp) | R1-1
EphZ5+EphX2 (254 bp) X
EphZ5+EphX3 (181 bp) X
EphZ4+EphX3 (205 bp) X
x :HIEMEL ., ©: BBRELIEIEHY

R2-1

©|0|o

¥ L0

) N D EI RS ThHZT =R
TIARZT = RY AF LT =R B E
2o Flo, ZNHO NG IF/ V=T =R L
TFIARZT = RY bR S AL, fERILEFE S5y
O EL CHERBITEEIZHRE L, [EHEL RSN
RS IZ oW T EL THE R RSN, £
D%~ A R B IRl 5 A 2% — 7 MZL7ZPCR
&0, R W TEDIFEDNRIEI T,

A E], FEEEM IR A DKFEDN S o T RN DR
M BN Sh 28T, A TE B 2o Hr Kkt
GEROTIRIA I EATIZEN | EIEMEDOH LR
PR T 5 E TR ThLEE I BN,
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A report on the detection of pharmaceutical ingredients
in plant fragment products purchased to survey illegal drugs

Hironobu MATSUO, Hiroki YOSHIMURA and Kazunari TSUJIIMURA

Nagasaki Prefecture conducts purchase inspections of products such as plant fragments and “health foods” that
may be contaminated with certain designated drug ingredients to prevent the distribution of illegal drugs. For the
inspections, a system is in place to conduct a broad analytical screening of the ingredients suspected to be illegal,
including the target ones.

During the inspections of purchased products conducted in the first and second fiscal years for the possibility of
contamination with designated drug ingredients, the screening of three plant fragments suggested that they
contained ephedrine. It was suspected that they were “unapproved and unlicensed” drugs containing mallow.
Therefore, we conducted a detailed examination using several mass spectrometers and detected five ephedrine
components, including the pharmaceutical ingredients ephedrine, pseudoephedrine, and methylephedrine, in all
products. Furthermore, PCR confirmed these components to be derived from Mao. PCR amplification of Mao-
specific nucleotide sequences was confirmed in one of the three products.

Key words: illegal drug, pharmaceutical ingredients, Ephedrine, LC-MS, GC-MS. PCR
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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) ,
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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
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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
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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
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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
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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).
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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.

Key words: Non-volatile Putrefactive Amines, Histamine., Food poisoning, LC-MS/MS
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