WRE 2248 Ann. Rep. Tokyo Metr. Inst. Pub. Health, xx, 901-906, 20xx

REFICR T 2 RETERERE - A ENERE (FR5FEE)

T AR, R RRACS,

KET - B,

AH A&, HE OE

SRSESA LA ICH AN TIEA L& (OSFIE3015 B) KON0A SR L7z AKEKEZHE E LT~—47 v b
N2y bR EACTEREEO - A EBRELZRE Lz, SR, W CKE) , VIFE CGREHE) , VIEE GGl
FEOVIIEE (ZOMOER - 202 - W) 2o /)T 75, RABU R, 7Y 77 I FEI0REORER N
0.001~0.017 ppmfi i E#L7=. BE LIZHEICBIT 24 REOHE— H{EEE (EDD #HH L, —HEEFFAE (ADD

LHEE L7 & =%, EDIVADIIE0.00094~0.072%CTdH v

b M OB ESND LIMTT RV EB I OND.

F—U—F:~v—F vy A Fy MK, — HERERE, R, — P EIEFA R (ADD

X U ®

BOREEIZOVWTELEFEDHRITL L, HTaTn
BROFEICE L EHEE=F—T > — b [BRRLDO%K
EPEZONT] OFER-ENCTBNT, BADOLZEVEITH
LT, BLnd 2 ERE LZHBROEIRIFI74% Th -7
F72, BMOREMHIZOWTRICARZIZE Y Z &L & LT
RIS EAMOBATIHE LT TRY, ARLD
LEMA & D D T OIATBHEB DR « ARSI DT FE 4
YA BT b, 29 LIHROFIISZ 57290,
HRS Clii 2 e B OREEIT> T 5.
ENBRHFEOREZNLTEDREDERED(LZY
BEEBERLTHDIEET D Z &1L, SROBEDOR 2N
ZHERTH ETHETHD. TORD, HEHTlE~—
oy "2y MFRICK D — BIEREHREE E L <
W5, ZHIEHEEEANO/NTEE DD B W BT A S
WRATR AN HHE CEIRT 2 FHN R EFELEHILY, £
DOBEOREEITO Z & THEN— HITEIRT 2{L%Y
BORBEMETIMETH D, BEEREICO VT
SERRAFEEE D HIRAE A BIAA L, SERRUFEED S IXRRAE T
FAEEZFEML TS, AT, SRSFEEICHERELZ
FRE BRI — FEIRERES ROV THET D

E B F ¥

1. &%

HHRHSN O /NGRS THFISHESH 236 H I Lo & fh
(9SFEFE301M H) KUMOA ITEE L= KiEKRZ# B E L
THWe. BRoTEE R R O « SRR BT
5 [RGB RS aREI3RMEE, AEKE
I4BERBHC L, W ORFMRBICIEVGREEL, Rtz
B L, Zho2RBMPEDT LIRS, WELLT, O
AL L7z, AR oREEE — B Y720 OERES
Table 112/ R L 7.

2. AERREIE

BEHR & [FAk, BOHERICHRE LT 5 EEY T O R bR
UG, HEFEFIDH 5 EIED 5 B g ik HAEEE DO
BIEROMNMEICHT 2H5EEOEG N OETRL, FHY
VR, XA =aF A NR, FERRRLOEOMOREED
FHAOFELE & AR EIE L L7z (Table2) . EERFFW
T4$0.001 ppm& L7z,

3. REK

AIERER T, B 7 A VARERER () R OB
o (BR) ORI RS 39 A4 & 2 71 b
Y, AB ) —=VXIITE b= MU CIEMRE L TR L.
IR AR TS RIEEERIR ARG L, TER=h
UL TI0 pgmLICHRL L7, Zhia T RAra~ 7T 7-
2 T KRE TR (LT, GC-MS/MS &S Aidn-
AFPFUACER L GEEARL TRV, k7 e~ b
T 72T LB ESHEH (LU, LC-MS/MS & Iig3)
FITEE7E b=F U VKUK« A X ) — (9:1,vv) T
TR L CTHW=.

HHRI IR R R O iR sy v~ N7 5 7
4 —HE W, Z ORI R E V.

Table 1. List of investigated categories of food products and
daily intake

Food group Food classification daily intake(g)

1 Rice and their products 288.8
I Other cereals, nuts, potatoes and their products 163.8
il Sugars, sweetener and confectionery 37.7
v Fats and oils and their products 12.5
A% Legumes and their products 57.2
VI Fruits and their products 85.5
VIL Green and yellow vegetable and their products 87.8
VIII  Other vegetables, mushroom, seaweed and their products 218.2
X Beverages 627.2
X Fish, seafood and their products 60.2
X1 Meat, egg and their products 154.3
XII  Dairy products 166.6
XII  Seasoning 66.0
XIV  Drinking water 600.0
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Table 2. List of surveyed pesticides

[Insecticide]

*
Organophosphorus pesticides (14)

methyl, Profenofos, Prothiofos, Quinalphos

Chlorpyrifos, Diazinon, Dichlorvos (DDVP), Ethion, Malathion, Methamidophos,
Fenitrothion (MEP), Fenthion (MPP), Methidathion (DMTP), Phorate, Pirimiphos-

[Insecticide]
Neonicotinoide pesticides (7)
Thiamethoxam

Acetamiprid, Clothianidin, Dinotefuran, Imidacloprid, Nitenpyram, Thiacloprid,

[Insecticide]

Buprofezin, Etofenprox, Flonicamid, Methomyl, Pyridaben, Pyriproxyfen,
Thiodicarb, Tolfenpyrad

Organonitrogen and Other pesticides (19) [Fungicide]
ungicide

Azoxystrobin, Boscalid, Cyazofamid, Imazalil, Kresoxim-methyl, Mefenoxam,

Metalaxyl, Oxadixyl, Pyraclostrobin, Tetraconazole, Triflumizole

* Values in parentheses are indicated the number of pesticide
BEMAMEAI =07 201%, FEOY—T LA T2
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MLz, ¥ Y22 CTERICIOmMLE LZb 0%
GC-MS/MSHITERBRIERK L L.
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Watersth#l APGC A7 & (GC-MS/MS)

Table 3. MRM settings for positive ion MS-MS analysis of pesticides

(LC-MS/MS)
Group Pesticide Corn Quagtitation Collision Conﬁrmation Collision
voltage(V) ion energy(eV) ion energy(eV)
Acetamiprid 30 223> 126 20 223> 56 15
Azoxystrobin 25 404> 329 30 404> 372 25
Boscalid 54 343 >307 20 343> 140 22
Buprofezin 10 306 > 201 10 306 > 57 25
Clothianidin 25 250> 169 10 250> 132 15
Diazinon 20 305> 169 22 305> 97 35
Ethion 30 385>199 10 385> 143 25
Imazalil 25 297> 69 20 297> 159 20
Malathion 30 331> 127 12 331> 285 6
Mefenoxam 26 280> 220 13 280> 192 17
Metalaxyl 10 280> 220 15 280> 192 20
Methidathion (DMTP) 12 303 > 145 8 303 > 85 20
1 Methomyl 10 163 > 88 10 163> 106 10
Oxadixyl 30 279>219 10 279> 132 30
Pirimiphos-methyl 25 306> 108 32 306 > 164 22
Pyraclostrobin 5 388> 194 12 388> 163 25
Pyridaben 5 365> 147 24 365> 309 12
Pyriproxyfen 5 322>96 15 322>227 10
Quinalphos 15 299>97 30 299> 163 24
Tetraconazole 45 372> 159 35 372>170 25
Thiacloprid 40 253> 126 20 253>90 35
Thiamethoxam 25 292> 211 10 292>132 20
Thiodicarb 17 355>197 16 355> 88 16
Tolfenpyrad 20 384>91 24 384>91 55
Triflumizole 5 346> 73 15 346> 278 20
Chlorpyrifos 27 350>97 32 350> 198 20
Cyazofamid 25 325> 108 15 325>261 10
Dichlorvos (DDVP) 23 221>109 22 221>179 34
Etofenprox 26 394> 177 15 394> 107 43
Imidacloprid 25 256> 175 20 256 > 209 15
Kresoxim-methyl 20 314> 267 6 314>222 10
Dinotefuran 20 203> 129 10 203 > 87 15
Flonicamid 60 230> 203 16 230> 174 18
) Methamidophos 15 142> 94 13 142> 125 13
Nitenpyram 30 271> 225 12 271> 126 25
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(1) GCER : Agilentt-H 8890 GC
#7 I : Agilent DB-5MS (30 m x 0.25 mm, 0.25 wm)
H T AIERE : 80°C (Imin) - 25°C/min - 150°C - 8°C/min -
270°C - 20°C/min - 320°C  (6min)
¥y U7 WA &EHFK HEAE: Lul IVEET2 pL)
HEAFX VA RZRTY » bR KYEEIRE : 320°C
(2) MSER : Watersf1:5 XevoTQ-S micro
A F AL APCI(H), A A PRI © 150°C,
alTarHRA:Tay,
o — 2 AYifk : N2, 20 L/hr
IR T L OPE S 1L Table 41277 L7z,

2) Ry v~ 572 T ARG RS
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(1) LCER : Watersth:# ACQUITY UPLC I-Class PLUS
AR 2ul, FE : 04 mL/min, 77 LR : 40°C
= O ORNE S E Table 512~ LTz,

(2) MSH : WaterstL# XevoTQ-S micro

A FAbiE © ESI(+),

A FUPRREE £ 150°C, T Y N—1 g VREE 1 450°C,
a— 7 AR N2, 50 L/,
FYNR— g o H AR N2, 1200 Lih.
FEIR T & OPE AT Table 31278 LTz,
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Ck3) , VIRE (RFEH) , VIEE AR kO
VIIEE (ZOMOESE - &0 - BEE) » 5 10FO 23K
730.001~0.017 ppmfitH &7z (Table 6) . IO &
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Table 4. MRM settings for positive ion MS-MS analysis of
pesticides (APGC-Xevo TQ-Smicro)

resuciac

Table 6. Pesticide residues in food products

Food group Food classification Pesticide (ppm)
I Rice and their products Dinotefuran 0.007
VI Fruits and their products Azoxystrobin 0.002
Imazalil 0.004
Kresoxim-methyl ~ 0.002
VI Green and yellow vegetable and ~ Acetamiprid 0.012
their products imidacloprid 0.001
Dinotefuran 0.017
Azoxystrobin 0.001
Cyazofamid 0.008
VIII Other vegetables, mushroom, Clothianidin 0.002
seaweed and their products Dinotefuran 0.001
Thiamethoxam 0.003
Boscalid 0.002

I CRE) 2oix, x4 =aF /A FRZEEF O/
77 7 30007 ppmi i S iz, VT 7 T K RRD
AT A LR IR &4, BERCRAEE A
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ion  energy(eV) ion  energy(eV) LboEEBEZLNS.
Fenitrothion (MEP) 277 >260 4 277> 109 14 VIEE (REsBb3E) N OISFEORE (T2 17V
Fenthion (MPP) 279> 169 20 279> 105 16 K, 7V¥>Abnvy, (XX, JI)T7T77
Phorate 260> 75 10 260> 231 10 ¥, YTV 77 I K) 230.001~0.017 ppmii H X7z,
Profenofos 374>339 10 374>269 20 ENFEEEMICBIT AR A =aF ) 4 RREBREF O
Prothiofos M5>241 20 #5229 10 FILHS, W ORF) COLRIDRBAEY /7750
IEEFATTAED S FFMED Y ¥ v ¥ — TOEEREOFHA
Table 5. LC-MS/MS settings for analysis of pesticides
Column Waters ACQUITY PREMIER HSS T3 1.8um 2.1 x 100 mm
Mobile phase A Water with 0.1% formic acid and SmM ammonium acetate

Mobile phase B

Methanol

Gradient conditions

A; 85%(0 min)—60%(0.5 min)—60%(1.5 min)—>50%(2.5 min)—45%(3.5 min)—5%(9 min)—85%(13 min)—85%(17 min)
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BRERERETIREECTHS. BRI L TRV ERMEE
A LI90ERLIKE, A v RERORZEL LTt h T
ER SN TV DEEEOKRRAITHD. —F5T, R
JEERED RN O —D & LTI, W30 ICITFINE B S
T33O A =aF ) A FREIEDBIMEREE LB RE
INTND),
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—HEEGFAEE (ADD) L OkERD7- (Table 7).
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Table 7. Distribution of EDI/ADI ratio for detection pesticides
in food products

Hk

EDI' ADI EDI/ADI

Pesticide
(ng/day/kg) (mg/kg:bw/day) (%)

Neonicotinoide pesticides

Insecticide
Acetamiprid ~ 0.019 0.071 0.027
Clothianidin ~ 0.0088 0.097 0.0091
Dinotefuran 0.071 0.22 0.032
Imidacloprid 0.0018 0.057 0.0031
Thiamethoxam 0.013 0.018 0.072
Other pesticides
Fungicide
Azoxystrobin ~ 0.0052 0.18 0.0029
Imazalil 0.0068 0.025 0.027
Kresoxim-methyl 0.0034 0.36 0.00094
Cyazofamid 0.012 0.17 0.0071
Boscalid 0.0088 0.044 0.020
*EDI: Estimated daily intake, ** ADI: Acceptable daily intake
=3 & 5]
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BT AE SN L-ULIZIZRWEEZ B NS, HEORED
LHREMRT D720, 5% GEBEOMAEREZTHRL, 5%
BERERHE G L TS BERD .
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Analytical Study of the Daily Dietary Intake of Pesticide Residues in Tokyo for Fiscal Year 2023
Yuki HIRAISHI?, Maki KOBAYASHI?, Yuki OMACHI?, Yuka MORITA?, and Shoichi TAHARA®?

A total diet study was conducted using the market basket method, based on food (95 items from 301 samples) purchased in Tokyo
between May and June 2023, along with tap water samples collected in August 2023. A total of 10 pesticides, including dinotefuran,
boscalid, and cyazofamid, were detected at concentrations ranging from 0.001 to 0.017 ppm in Group VI (fruits and their products),
Group VII (green and yellow vegetables and their products), and Group VIII (other vegetables, mushrooms, seaweeds, and their
products). The estimated daily intake (EDI) of each pesticide was calculated and compared with the acceptable daily intake (ADI). The
EDI/ADI ratios ranged from 0.00094% to 0.072%. These results indicate that there is no health risk associated with pesticide residues
in the diets of people living in Tokyo.

Keywords: total diet, market basket method, pesticide residue, estimated daily intake, acceptable daily intake

2 Tokyo Metropolitan Institute of Public Health,
3-24-1, Hyakunin-cho, Shinjuku-ku, Tokyo 169-0.072, Japan



