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Table 1. Plant Materials used in the Experiment

39

Scientific Name

Japanese Name

Parts used for Differential

Identification

Cicuta virosa Dokuzeri Leaves

Oenanthe javanica Seri "
Amaryllidoideae plants Narcissus tazetta var. chinensis Suisen Leaves, Bulbs

N. pseudonarcissus Rappazuisen "

N. tazetta var. tazetta Fusazakizuisen "

Leucojum aestivum Sunoufuleiku "

Lycoris radiata Higanbana "

Zephyranthes candida Tamasudare "

Allium tuberosum Nira "
Groups of Datura Datura meteloides Amerikachousen-asagao Buds

D. wrightii Kechousen-asagao "

D. metel Chousen-asagao "

D. metel ’ Floreplena’ Yaechousen-asagao(purple flower) "

D. stramonium var. chalybea Youshuchousen-asagao "

Brugmansia suaveolens Kidachichousen-asagao "

Abelmoschus esculentus Okura Fruits
Colchicum autumnale and  Colchicum autumnale Inusafuran Leaves, Bulbs
Groups of Convallaria Convallaria majalis var. majalis Doitsusuzuran Leaves

C. majalis var. manshurica Suzuran "

Allium victorialis subsp. platyphyllum Gyoujaninniku Leaves, Bulbs
Groups of Veratrum Veratrum album subsp. oxysepalum Baikeisou Leaves

V. stamineum Kobaikeisou "

V. nigrum — "

V. maackii var. parviflorum Aoyagisou "

V. maackii var. reymondianum Shurosou "
Groups of Hosta Hosta sieboldiana Tougiboushi "

H. sieboldii var. sieboldii fspathulata Kobagiboushi "
Groups of Aconitum Aconitum japonicum subsp. Maritimum Tukubatorikabuto Leaves

A. chinense Hanatorikabuto "

Anemone flaccida Nirinsou "

Geranium thunbergii

Parasenecio delphiniifolias

Gen-noshouko

Momijigasa

n

n"

100

150 20

DAPY

Fig.1. Differential Identification of Cicuta virosa by Flow

Cytometry

S, standard (Cyperus rotundus) (relative nuclear DNA content
: 1.00);A, Cicuta virosa (relative nuclear DNA content : 2.85);

B, Oenanthe javanica (relative nuclear DNA content : 4.46).

200pm

Tmm

Fig. 2. Differential Identification of Amaryllidoideae Plants by

the Presence of Crystal of Calcium Oxalate.

Leaves: A, Narcissus tazetta var. chinensis; C, Allium tuberosum.

Bulbs : B, Narcissus tazetta var. chinensis; D, Allium tuberosum.

Arrow, the presence of crystal of calcium oxalate.
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Fig. 3. Amplification Plot and Melting Curve of Group A
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KoowxX (YFV), vaviy (FI7ALEXT ),
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DELT, FHEMERTE (=4 M), FHERS
(FHh &, T4 T4V AMFTo-1, ), REEE
PHHE (RUEA8), IREERE OFAvaiE, 1=
vV X VUE), TETIV, UH XYy (CTX-30)
RY MRV UOBEREREBALLZ. Zhb60 9 LEAER
#7122V C ¥ National Research Center of Canadatl:# D FHG
EAEME %, OO DI HOWTITREERHZ S L <1
e FREAF L.

) EHEMPEBRIAIEORET i (FESE
BEL) BHORELEALEY (VaYy, HTU¥3
V), FavkryTHIA (Fhavy, AaR7 V),
EHFEFEHOZNT Y HAE (VY TF=, Fra=y)
DNTHWHEDKRF 21T o7z, BREHI A ¥ 7 — V&I Z &
DT A R Ly itk, EEREASB L. AT A
J =)V CHBEART 5 23 BIS U CEMH S 7 AT
BRI R LT, A F ) — /L CHIAM L CRERET &
L7z (Fig. 4). Zh 6 OFRBRIEK % Table 20D 512 TLC-
MSMSZHT LT=& ZA, WTD{bEWE b RIF/2RRES
NELNT-.

70, BREIDET, AR

Sample 1 g
MeOH 40 mL
Homogenize
Centrifuge
Supernatant
Make up to 50 mL with MeOH
1 mL aliquot
Dilute with MeOH (x50~500)
Filtration (0.45 pum)

Test solution
for LC-MS/MS

Fig. 4. Sample Preperation Method for Plant Toxins

B) VH IFRTVURHEORET T IC BV TIRGE
B G T 58T N~ Z 338 TIRGE S o E B FAE
LicZ &z, BMEODHEE S LTV FF T Doy
FriEZRat L7y, EHC T hv 2 MARE VT A X &
mOSEER, BITERELE. Zhics—T L EMAEE S
%, =7 VEEIY RAERE L7z, FRIEIZ90% A & ) —
N MAIEI RS, ~FY o TF LIz, A% ) —VEZ R

Matk, HEMEL 71U DV ROPSAT 7 2T K0 AERAZAT
VW, TER=RUAVKERAZ ) —/)LCRILL, RMEZERE,
AL ) =)V THEM LU= b 0 & BRimiE & Lz (Fig.5).
FOFER, BEUXE NI NI AZDRBITT T b 3
SN hotz. LoaL, EMIGEE D AFLIEZAAT S,
NI TZHA, RUTFAT VFEIZONWT o &iTolz b 2
AEEN S T H B v R LT (Table 3).

Table 2. LC-MS/MS Condition for Detection of Plant Poison

Table 2. LC-MS/MS Condition for Detection of Plant Poison

Apparatus Waters UPLC H-Class + TQ-S
Column AQCUITY UPLC HSS PFP
(2.1mm i.d. x 150 mm, 1.8um, Waters)
Column temperature 40 °C
Mobile phase A =0.1% Formic acid
B =MeOH (add. 0.1% Formic acid )
Gradient AB 9:1-5min—9:1— 12min—2:8—20min
Flow rate 0.4 mL/min
Injection volume 2ul
Tonization ESI (+)
Desolvation gas temperature 500 °C
Desolvation gas flow rate 1000 L/h
Capillary voltage 3.0kV
Cone gas (Flow rate) N: (150 L/h)
Cone voltage 40V
Source temperature 150 °C
Collision energy 50 eV
MRM transition 228 > 112,119,147,177 (lycorine)

228 > 155,183,196,213 (Galantamine)

@ 7 7 IUaHEORE AN A HEORARMEEHRIC
HENDT N7 v (EREE) K2R EENORE
B2, TR IVONNEERE L. RN A &/ —
NEZ, REVFA XtGEOHBEL, RERE A Y/ —
MM X 0 EAR URBRAEKR E Lz (Fig. 6). ##ricix
LC-MS/MS#% HVy, BEIFEIZIZ10 mmol/LXET =17
LINMA L )=« T =Y VO:)%E, BT A
Atlantis HILIC Silica( ¢ 2.1 mm X 150 mm, #7743 uym, H
A WatersttH5L) & U 72 (Table 4). 30BN IXMEEAR OM, H
IR S TR (BT X)) AW, KHEERSY
DEBEZIT L2 L PN AMRET, HEMREDT b
TIVERH L.

B) TRARE T UV VERMGNTEORE A= UV nE
HLELEEONOIHEEFEFHICBNT, Trrxx s
T UBR2OSHTE AR Ui Uiz, M) L7cseHo ok %
MABETFT A AL, KTEEEZ20mLE Lz, 3
(MFEE) HSROBESR %2 KIE S 5720, K TRE
TEHETIMELELDOE, MO L OZRBRIFKE LT,
LC-MSMSIZE W T a AR 75T VER2D T &1T > 7208
WTFNOREN S bR S e o, ThET, bosE
TIEA T Y OERIZE DT ENRFIFEAE LAEE BT
W5, TORRWEL LT, A3/ V0T arRE 755
PUBROBEENEEDN TV, S EITo AR
SNehotz. —J7, W CIHBEEORF>F /My (R
VBN R, 77V 7 bXU ) [Tk 2EE L3
ELTHBIENLY, ZNOOOHTELRGTT 505
Bd5D.
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Sample 5 g
Acetone 15 mL

Homogenize
Centrifuge
Acetone extraction repeated twice

Supernatant

Evaporation to dryness
Dissolve with Diethyl ether 5 mL
Centrifuge

Dissolve with Diethyl ether repeated twice
Ether layer
Evaporation to dryness

Dissolve with 90% MeOH in
Water 10 mL

Wash with Hexane 3 mL (x2)

Centrifuge

MeOH layer

Evaporation to dryness

Dissolve with Ethyl acetate : MeOH (9:1)
I mL

Dissolve with Ethyl acetate : MeOH (9:1)
repeated twice

SPE (Florisil 500 mg/3 mL)

Elute with Ethyl acetate : MeOH (9:1)
2mL

Dryness with N, gas

Dissolve with MeCN 1 mL

SPE (PSA 200 mg/3 mL)

MeCN 2 mL for container washing
Elute with MeCN 3 mL

Elute with MeOH 3 mL

Dryness with N, gas for each elution

Dissolve with MeOH 1 mL

Test solution
for LC-MS/MS

Fig. 5. Pretreatment Method for Ciguatoxin (CTXs)

Table 3. CTXs Analysis Result of Fishes in Tsukiji Fish Market

. Total CTXs CTXIBegX!1
Species Catch Area
P ) (19
Lutjanus bohar Unknown 0.348 0.242
Variola louti Unknown 0.014 0.014
Lutjanus bohar Kii-katsuura 0.149 0.091
Lutjanus bohar Unknown 0.089 0.089
Lutjanus bohar Kii-katsuura 0.362 0.127
*! Converted by TEF of EFSA (2010)
Sample 2.0 g
————MeOH 20 mL
Homogenize
— Centrifuge

MeOH extraction repeated twice
Supernatant

Make up to 50 mL with MeOH

1 mL aliquot

— Dilute with MeOH (x50~500)

— Filtration (0.45 pm)

Test solution
for LC-MS/MS

Fig. 6. Sample Preperation Method for Tetramin

Table 4. LC-MS/MS Condition for Detection of Tetramin

Apparatus Waters UPLC H-Class + TQ-S
Column Atlantis HiLiC Silica

( 2.1lmm id. x 150 mm, 3um, Waters)
Column temperature 40°C
Mobile phase A =10 mmol/L Ammonium formate

B =MeOH : MeCN (9:1)

(add. 10 mmol/L Ammonium formate)

Gradient AB 1:9—2 min—1:9—10 min—6:4—18min
Flow rate 0.2 mL/min
Injection volume 2 uL
Ionization ESI (+)
Desolvation gas temperature 500 °C
Desolvation gas flow rate 1000 L/h
Capillary voltage 3.0kV
Cone gas (Flow rate) N: (150 L/h)
Cone voltage 40V
Source temperature 150°C
Collision energy 50eV
MRM transition 74.1>42.1,58.1

6) FVH T AFEMUEICL DR I U aHED
Bat b AX I UERERMET I OV T, 0-7 4
AT NT e RERWZT VE T NFEERIEC X DBy
TEOHRR EIT o 7=, M) L7=sRE0 giok 2Nz sE
FA XL, 20% Y 7 v o fEEE 10mLZ 0 EENRE RN
L, KTE2EZ100mLE L=, ZO—%20, 0.02
mol/LIEFE CHEARL, WEENE L LT1L7-U7 2
J T B VIR AN LBRBRIATR & L. soeiRaisiklc
IFo-7 Z VT NT v R, MHSHIITECR NS & E &5
Wtz e, ZOfRER, ex2&3I0, F73I0, BFX
VY, TRy TEEIER, FEMEILIC BAF 2RSS
Lz, PEROF VT v T4 R DEEREICL
N RETIEE S ORFM CERM RS/ T 5720, TEF
PERARICIIAHEEEZOND. LL, ALV
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Sample 10 g (Puffer)

0.1% Acetic acid 25 mL

Heating and stirring 10 min
in boiling water bath

Cooling at room temperature

Suction filtration

Wash with 0.1% acetic acid

Make up to 50 mL with 0.1% acetic acid

1 mL aliquot 2 mL aliquot

Mouse bioassay
Filtrate 1 mL aliquot

Test solution
for LC-MS/MS

Sample 10 g (Blood, Urine)
Constant volume
with 2% acetic acid
Shaking

2 mL aliquot

Ultrafiltration (Amicon Ultra-3K)
3500 rpm, 10min, 5°C
Filtrate 1 mL aliquot
Dilution with 0.1% acetic acid
(x10~500)

Filtration (0.2 pm)

Test solution
for LC-MS/MS

Ultrafiltration (Amicon Ultra-3K)
3500 rpm, 10min, 5°C

Dilution with 0.1% acetic acid
(x10~500)

Filtration (0.2 pm)

Fig. 7. Sample Preperation Method for Tetrodotoxin (TTX)

DEMCRBEL, 7T DFEELR 81 X B IRy DBREIC
DT HAERRFAPLETHS.

7N 7 ha R UFIEORE 7 7R EOR D
HHEPHEEFICH L, LC-MSMSIEIC L DT be K RF
U OGNTEE R L. ) L 72 BEH0 gl20.1%EERE2S
mLEAIZ, WBEKET TR L7222 51050 MEE L.
FEFTHOLEE, WAL FRIEIT0.1%HEHE CH
EVEH), AEEEbE, 0.1%ERTEE250mLe L

®) TITHFY VRO T AAMITIEDRS U
ENTRH PO TICEENDTITH I RRT v
{EAWORBRIEERF Uiz, T L2 OV T a1 gic
AX ) —)VEMxBEFEME (104, 2[) % L%, =
DB Z 0GR bN T BIERE A X/ — VLV CHEARL,
TXTEY TR ORBIER E Lz, SHTIZIELC-
MSMS% AWz, —J7, ¥ T ALBMOSHITIZ T >~
TONNE (BV P ANR U T a0 k) &
L72AS, BB DN B - - - OO EBN TE o7,
Bz, XUXT AT B RERORWNEOTEY 2358 < 72 1
MR olz., £ T, KEAJKBROBOATREZEY) Vv
VR UBRIETITo72 8 25, B0 b T RFRREREN
HBonl. REEZHWTHERINATWD E VIS % 58
LIzt A, BREHEZBZH VT ALEEmRb L.

4) REDOER L 4% OWE

1) REOER BRI TRAE LTV D F R
X oadE - BEEEFFICAFRORRETERTE 5.
72, THMERT, 77XV, T UALBMOSHTE
IZONWTIE, YUMFHIEZIT > TWD Z D, IR
HTIT > TODITERIE OB I LIFHWRETH 5.

Q) SHOBE BRFEOZEHELIZONT, ELEAFN
TETW2RWVWLDOLH L0, 5% bk AT LT
WS RERSH B, F, TIIREN T R2WnHDH %<,
IHBIZOWTIIAEEMDEDO L DNyt L
LC-Q/TOFIZ & A A& B Al & NMRIZ X A G HEE 217

W, MR OTE TRIFL TEBL DL —D2DOFELEE X
5. Fio, MEMARFEST7 7EO LI, v ARERE
MDATEEIZI2 > THNDHEDIZONTY, A7 Y —=27

HE LTl OE LS LIS T 2 2 813, BEE

BT~ U ADEMBEROT Z L2 oRITEND

e, AL EiT ThE .

5) 3wk

1) JEAIBE AP ER g,
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_ir
you/shokuhin/syokuchu/04.html
(20184E7H24 HHIFE, 7RFBAURLITAE £ 7 13HH O
TR & 5)

2) EAGEE  ARBOY A7 7a 7 7 A,
http://www.mhlw.go.jp/stf/seisakunitsuite/bunya/kenkou_iry
ou/shokuhin/syokuchu/poison/index.html
(20184E7 H24 HHIFE, 7R AURLIZAE £ 7 13HH O
ATREMED & D)

3) Yogi, K., Oshiro, N., Inafuku, Y., et. al.: Analytical Chemistry,
83, 8886-8891, 2011.

4) Nagai, H., Yasumoto, T., Hokama, Y.: Toxicon, 34, 753-761,
1996.

5) Ito, E., and Nagai, H.: Toxicon, 36, 1913-1920, 1998.

6) BERER

1) KRFEJr, AL, B A, il LC-FLAXOLC-
MS/MSIEIC L D ANEFRMIE I T < O —F A,
HARME/ R0 A RS (#), 2015.

2) ARAFZEST, RUREHE, KIS, fl: ROHEN TR
LizA = ) oBg b GRESE], HARRMNE
AFRBI2EIEGEES (WER), 2016.

3) RFFEST, HALE Bl A1, i LFREEOH
RFRC KD B R OFIE S FE] (FR26%E), |
FUELZHTE 4R, 66, 165-170, 2015.

4) AR ST, AL, B AF, M ALTEKOHE
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KRBT X D BT E M OFESEFE CERk274E), K
LR, 67, 155-161, 2016.

5) A  BHEEICB T AL FHEIC L 2 BPHE A~
RISER, HEsARIEEMHA L FHIF G SHS TS (BR),
2017.

6) AFFEAT  MHRRLS TR SNz ARREI O > K
XUaHT, VH MRV UBEEERE R — 7 v
a»7 (&), 2017.

7) AFFESN  LC-MS/MSIEIC X 5 FHRitE R stk (%
YPEREAG & oo , [ i BB S §R SR 25 3000
HEEE R R - gt (41D, 2018.

8) AKTES . BT L 2 EHEH & 20N, B
ARFEFH3RFE (4R), 2018.

9) AkrE4r, EALE, Bl A1, fhAALFWEROA
RET X DB E M OFIESEFE CERk284E), K
LA, 68, 143-150, 2018.

4. BREFTY XY b—VEORET Va2 — AV HTEOR
FMEMES e ) —EHFOERFERE

1) B®

WA, AR A =y T —2EERIC, KD
o) —tr e ) —ofE R OREHPZ RS TH
A, IHhBOEMIZIFETZY RAY F—/1, D-YILE F—L,
XU b=, wTF F—VEOHET La—LREH IR
TWHEBNL. BET L a—E, Wb KRICER
THIEICEY, EIERESISEITHERHD. L
L, E7Va—OniiEEz ) AY b=, <LF h—
W RT I F F—UZHOWTHRERTHY, iz, ENT
WELTHWAEMICBITAHET Va—LOEaEbFELL
FEESN TRV, 22T, THOORET L a—L D5t
EEMLT D EEHIZ, BRMIZEENIET La—LDE
FEHEZITY ZEEMRHENE LT,

2) HFiE

(1) HPLC KU LC-MS ZRWe ik OmESL  ¥7 L
a—)DH G, pD-YIVE =)L, D-v = F— LK RF T
U F— oW, BEICEE O NOWNELRESI L, THR
EKEDO DT 21T T D V. ZoFEESEIL, F2
SHHERHESL SN TN Y A Y h—)1, < )LF h—)b
KONT 7 F b =22\ T, HPLC (2 & 5 ERIEM O LC-
MS IZ L AfERIEE BRI & LT

) TREMOFEEERAE THIROKECRMIL
MR ERHEIE LT, =V RU h—), wLF h—), D-V
e h—, Y b—), D= =LKW T T F b
—VDEFEFET Va2 — OV E R REEHEZIT- 7.
B O NFRITBERIR G, B30, 7414227 V—2A2, &
W22, HA53, SHHREBROY ——VEIRETH D
3) RRVEBE

(1) BTEGFEORR mHKOIE, BV —, 7L1KE
T, Faalb— RO v —%2HWT, HHFEOKG
AT ol BRBHIOK - =& ) — Vi, BEFSEIZ OV TR

KIZE DBERMHB Y ) — AV EMZCER L. FE
DENY X —IZONTIE, T5% T4 ) — V&N ZEE
BRL, KRGS E ODBET DHEZ 3 [Bl# Y K L Chl
HzE{To7. ZOMMHFTEEZHNT, HHLUDHET L2
— VAR LW & 2R L 72REHT 50 L ON10 mg &
25 LD ICRAEERR AL, BB Z{T- 7
LA, WTRORETHREIINE 83%LL E, ZHfRkk
6.1%LU T & RIFRFEREHGD Z &N TE .

(2) HPLC R O* LC-MS &40 oiriEN i sh
Wi 2Y h—)b, wF F—LERT7F h—)L
WIZOWTHET 21T > 7. HPLC ZAW=EREIL, H T 4
WZANVIR RIIR Y ZF L R F A A #aktE (Pb )
FEEA T L, BEMICKERAWDEMtE, 7272
HAERT AT N, BEFEICT 2 F= MU b KEHAWD SR
D2 DM T, REBIRHESFICEVITo. 2o
FEZ LY, BRICOoMiEEmML L TW\WD D-YLE h—J,
D-v 2= b= ROF VY b=t BbET 6T L
—/VOEENARE L /e o7 (Fig. 8).
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Fig. 8. HPLC Chromatogram of Sugar Alcohols Standard
(2 mg/mL)

1 : Erythritol, 2 : Maltitol, 3 : Lactitol,

Solution

4 : D-Mannitol, 5 : Xylitol, 6 : D-Sorbitol
Operating conditions:
(A) Column : ULTRON PS-80P (8.0 mm i.d. X300 mm, 10 pm),
Mobile phase : water
(B) Column : Asahipak NH2P-50 4E (4.6 mm i.d. X250 mm, 5 pm),
Mobiles phase : acetonitrile-water (4 : 1)

LC-MS 12 X BHERBIEICOWTIE, BT LELTT )
ARG 7 5, BEMLE LTI b= MY L-FRRT
FoU LERE VWD Z LT, SCAN E—RIZky, =V
2V h—=, wNVF =NV KRT T F h—=NDA F %l
WL ENTE (Fig. 9).

Q) MREMDEFEERRAE MEOHKR, HI7 L=
—LDOEHERIZZFNEFNHRKTEY RV F—/1 990 g/kg,
~/LF h—/L 730 g/kg, D-Y/LE h—/1 930 gkg, FV
r—/L 710 g/kg, D-~¥v > = h—)L 66 gkg, 77 F h—/L
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170 ghkg Tholz. WHEREBMEZR &, BT LI —id
HAIELERAENTWE., —BIZERT 580 BLHR
R N—EIZZRIZEND EBEMNES 2D En3b D] &
W o T BB ORI, B 53 MR 45 MR ThERR
N, EHH0RTRLRV 8 REOHITIE, -V L E h—
NOEEBEN1kgHT20 930g DHLOR, </LF b—/ILD
GHEN1kgHT-V 370 g DHLDRH o720, —RHA/NE
WA T Ly FEARLFaal— s THHED, LEERD
FREMEITIRWEB L N RREICKY, THETHEEL
<HE SN TWed o ZENFEREMICBIT DT L a—
NOEFEIZOWT, BT 2285 N TE
(Table 5).

4) REOER L 5% OHE

WET V3 — VDT I8 SNBSS S 4L, ITBURE DO
FIEREET D ENTEZ. 4%IF, BAETOEEROA

FENFELVGRTT N T T ) — REOFET )L a2 — 2O,

S DIHHTEDRF 1TV, ITEREDFIFEEZ K> Tn<.
5) 3CER

1) B, HTMACK, SaARERT-, fil @ AfEES, 54, 358-363,
2013.

6) FERFERE

D) GEEmE, SWHAGE, TR, i AR Y X
U bh—s, =VF b= JKNTF I F F—/®D HPLC E
L7 HONT LC-MS ffgadik, 25 110 B H AR A7
SPiTaREE OHl), 2015,

2) RAREMZE, WHAE, BTGk, fil: Afp= ) 2
r—, vVF =), T7F =KD b rm—2R
DOHPLCE 72 H NI LC-MS/MSHERR L, RS, 59,
99 -105, 2018

Erythritol Maltitol Lactitol
(Mw:122) (Mw:344) (Mw:344)
100 7 100 100 1
145 367 367
[M+Na]* [M+Na]t [M+Na]*
ESI(H) % | %] % |
0 ‘ \\ I \‘\“\“ \J\ 1 \‘\ : i " ‘ h ‘\ | : | L . ‘ || I‘ \‘ ‘ H ‘ : | L : ‘ \ .
50 150 250 200 300 400 200 300 400
100 100 100 7
181 343 343
[M+CH,C00]~ [M-H]- M-H]-
ESI(-) %1 % 1
0 T ‘ — : 0 T T T 0+—— T T T
50 150 250 200 400 200 300 400

Fig. 9. Mass Spectra of Sugar Alcohols Standard Solution (100 pg/mL)

Operating conditions: Column :Unison UK-Amino (2.0 mm i.d.x150 mm, 3.0 um),

Mobile phase : 2 mmol/L. Ammonium acetate - Acetonitrile (15 : 85)

Table 5. Content of Sugar Alcohol in Commercially Available Foods
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Erythritol Maltitol D-Solbitol Xylitol D-Mannitol Lactitol
Sample ;:;;12 No.of Content  No.of Content  No.of Content No.of Content  No.of Content No.of Content
positive  (g/kg) positive  (g/kg) positive  (g/kg) positive  (g/kg) positive  (g/kg) positive  (g/kg)
Sugar substitute 6 4 10-980 2 430-580 1 19 0 ND 0 ND 0 ND
Beverage 30 14 4-120 5 15-190 5 7-45 0 ND 0 ND 0 ND
Ice cream 2 1 110 1 45 1 7 0 ND 0 ND 0 ND
Sweets 22 11 21-120 7 10-150 7 5-19 0 ND 0 ND 0 ND
Confectionery 53 5 9-990 37 7-730 26 6-930 21 4-710 8 6-66 3 77-120
Seasoning 3 1 130 2 37-120 2 39-120 0 ND 0 ND 0 ND
Others* 3 1 100 2 9-220 2 6-13 0 ND 0 ND 0 ND
* : Sausage, Marmalade, and Umeboshi, ND : <4 g/kg
5. Bt ~DBRBAZIRE L7z Bl amE O RE (1) R FEHIAHEN THIR S AU TV AR e

1) BHEY

A, B ~OFEMA L RERAERREELTND.
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ZHIE LT

2) QuEChERS D At
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i (VanVE VKRR, 7LV EVERARATL, XATY
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YFAy, AFHXFFL, 7z hm—h, "rr,
EUIFRAAFIVEREY TV HER) (2O TARE MR
RO A 2 R L.

ZOFEFIOFEE LT

i (auvsdr, WATA, 798, BEERBIZEY, &
IO, BV, RUTEXMEINAZED) EHWE.

(2) GC-FPDIZ 31} 2 PRI A b DR 12F 0
B A RAFIZ 0BT X B X 9 GC-FPDO FHR S % it
L, I35 THET D2 ENTREL eote. TORER, i
Hi2> 5 GC-FPDIIEK T % COMAERMIL, —MHiikdH 7=
D505y & 72 VI E TE 7.

3) WNEMNRBRER SUBHIRE Tl mgkgd 725
FOWMULT & EDBIERIY, ¥ 7 /LR 2 CRMEL
B2 K & BN D BRI FiEdb-72b Do, 581
~114.0%, PHTHEI02~14.6%TH Y, EAEIEE
HHEAEY TREN TV D B ORIES0~200% &
O TR EE30% Al 2 2k L 7=,

3) 7 bR HEAER & LRV R REERE

iR Z Z < FAERROMHIZEWTIE, IREEAFE
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M b T, RPLEERFR] MBS DB HERH 5.
LoxL, £O—JTi, TREMO &R IR
DDAy & 75 B ATREMERCLogPow 233 5K il DL &
WIS EAME T35 & OWMENRDH Y . IBAEHITE
AERFIITREME & & B IZE < OREEERATEHZ L0
kdbobnd., £ZT, ILHEFHIZHTZ D LogPowlEDLE
Wi ArRE 72 7 b o A HH A T 2 TRk A
ATkl F, —HFICHETE, {LAYOF
i b ATRE 72 GC-MS } (RLC-MS/MS % Il ERE# I WV 5 2

il

) R W, BtER OCEISIRS O RGO
NHMREBHRIOBERERINL: (M AFX U N T—R Y,
NI YA RLT, UFXHGE, R, are—7,
TagAF—X, NE—, BEXa Y, LIV AL
—ROTA ) .

Q) MBER PR T ER O BRI A ERER45,
48, 54, 55, 58, 63, 70, 73, 77, I8KOTIZIRA L
ZD O LY, BIMAMEEEOEWEEE L VR AEF O
& 5 BEIREIRO LRI A at kIR & LT,

(3) GC-MSIZ BT 2 RER R ERHLOBRE B D
GC-MS/HTClE, FREEBPED T A THE L Bz
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SHDDICRIEICHERZE L, 1HICHE T DRk
BICIRY otz 22T, RESHHOGCH T A
(VF-5ms Rapid-MS (0.53mm i.d.x 10m, 0.25um), Agilent
) 2RV oM oML E RS LIz s 25, H
ER AR5 EEEEED D Z ENTE .

@) BRBRORERGEORE WEMAED D70,
STRERERHIC KD MAEE AT L7z, &EHE (Cis, 7
oI, GC, PSA, v UBHIN, Zsep) ZREOTE
b HHHETRS mLIZ A TRAT » 7 ZTRIL, &
STHERR T4 mLA Sy EL L, IR E R | T AR R B A
L7z, FOHHE, 7o) PANEEDLZNF— X KON
A —DIRE % G REMERD0%L, L fRrETH &
MNAE[RETH 7.

WICI =W T KL HEMEMGTILIZE 25, Cisk
WGC =N T LOMEEN S E L OREIEEREIL TX,
RSN E o T,

B) it #AERoogick2mL (f o AF Y FT—R
VROEBE T EIF4 mL) A0z, AT v 7 ATHBL
T b 10mLEMZ THREY T A X, 9,000 rpm T3
S OAEEL 7. RIBIRA B, FREI2K] mLE D
Z, WMNVT v I ATRM L%, 78 TmLElA[H
RICEMEL, Bohz BB Z8HET & F 2 T20mL
WER LTZ. 2O mLEERY, 7o) DLaEinz,
RIT w7 A TIRFD L 729,000 rpm C357 [f1m 070 Bl L
7o, BB EZ4mLEY, B, CukUGCI=07F A
ICAm LTI h=rUbs b= (3:1) 10mLT
W - HE L, GC-MSHEFRERRIRIZT & o - n-F
P (1:1) 4mLICIAfE L2, FD05mLEERY, A4
J =1 mLIZEH: L CLC-MS/MSHIE A EHAR L LTz

(6) WINENNGRER EFPIRIEl mgkgd 72D Lo I1c&
BEBIZEINL, EUGERER A S L=, ZO/E, 1E&A
CORMTHE/AZERLE. LL, VLRI L—
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Table 6. Result of Recovery Test

Ratio of the number of pesticides(%)

50~200% 50~200%

Sample < 50%1) (RSD <30%) (RSD >30%) > 200%
Instant noodles 8.4 89.9 1.7 0
Kimchi 7.0 93.0 0 0
Broiled eel 3.1 95.5 1.0 0.3
Dried shrimp 6.3 76.2 16.4 1.0
Corned beef 12.6 83.6 2.8 1.0
Processed cheese 7.3 91.3 0.3 1.0
Butter 1.0 99.0 0 0
Freezing Chinese dump 3.1 76.9 18.9 1.0
Retort pouched curry 2.8 413 55.6 0.3
Red wine 12.2 87.4 0.3 0
1)Recovery
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Fig. 10. GC-MS SCAN Chromatograms of Retort Pouched
Curry Blank

(A) Sample solution of QUEChERS, (B) Sample solution,
(C) 10,000-fold diluted acetone extract solution
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Research project on chemical substances in food that can cause health hazards

Takeo SASAMOTO? Kou NAKAMURA?, Hiroyuki ASAKURA?, Keisuke KIMURA?, Mayumi TAKEMORI?,

Maki KOBAYASHI?, Junko SUZUKI?, Katsuya UCHIMOTO?, Masako SHIMIZU? Tomohiro ABE™ ¢, Masako ARAGANE?,

Jun’ichi NAKAJIMA®?, Misako TAKAHASHI?, Yoko ICHIKAWA?, Nozomi UEMURA?, Tkuo SUZUKI?, Seiko SHIMIZU?,
Tomoko URADE?, Narue SAKAMAKI?, Yuki SADAMASU?, Kayo HAGINO?, Motomu SHIMIZU?, Akiko TERATI?, Kimiko KAN?,
Setsuko TABATA?, Mami OGAI?, Midori YANAGIHARA®?, Tomoya TANAKA?, Sanac TOMIZAWA?, Yasuhiro TAMURA?, Yumiko

YAMAKI?, Tamako MASUBUCHI?, Keiko IWAKOSHI?, Yukiko NAKAGAWA? Ryoko MASUDA?, Shota SUTOP,
Yoshie KOKAJI?, Naoko SAKAI?, Kyoko KAMIJO? Masaki HAYASHI?, Harunori OTANI?, Hiroshi KOIKE?, Itoko BABA?,
Masaki AIZAWAP, Souichi YOSHIKAWA? Emi HASEGAWA?, Takayuki NAKAJIMA?, Shui WATANABE?, Yuuki OMACHI?,
Yuka MORITA?, Jin SUZUKI?, Hisako NAKANO?, Kimio MONMA?, Chigusa KOBAYASHI?, Kenji OTSUKA?,
Tsuneo HASHIMOTO?, Tetsuya SHINDO?, and Takako MORIYASU?

We report a summary of the emphasis research project conducted at the Tokyo Metropolitan Institute of Public Health between 2015
and 2017. This project comprised five individual studies. The aim of “Methods for the rapid identification of poisonous plants
commonly mistaken for wild vegetables” was to establish rapid identification methods based on flow cytometry or scanning electron
microscopy. “Investigation of the use PCR to identify toxic animals and plants” investigated method to identify species through the
DNA sequence analysis of the mitochondrial DNA in animals or chloroplast and ribosomal DNA in plants. “Development of methods
for the analysis of toxic components in toxic animals and plants” examined the application of LC-MS/MS analysis to standard
products of toxic components in animals and plants. “Investigation of sugar alcohol analysis methods such as for erythritol in foods,
and surveillance of their content in low calorie foods” developed a method for the analysis of six sugar alcohols in foods using HPLC
and LC-MS and used this to obtain basic data on the sugar alcohol contents in domestic distribution foods through analyses of 119
samples of commercially available processed foods. “Development of a rapid method to detect food contamination by pesticides”
developed a simple and rapid method for the determination of pesticide contamination in processed food, which can be used to judge

whether processed foods are contaminated with pesticides to a potentially harmful level.

Keywords:toxic animal and plant, flow cytometry, scanning electron microscopy, DNA sequence, PCR, LC-MS/MS, ciguatoxin,

tetrodotoxin, histamine, amygdalin, erythritol, maltitol, lactitol, pesticide, rapid detection method

2 Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0073, Japan
Tokyo Metropolitan Institute of Public Health, at the time when this work was carried out
¢ The Tokyo Metropolitan Government Bureau of Social Welfare and Public Health
Health and Safety Division Pharmaceutical Affairs Section,
2-8-1, Nish-ishinjuku, Shinjuku-ku, Tokyo 163-8001, Japan
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