K 24 LR BT SR 15 (2012)

BRERICETORMPORERESFD

—HERER

FINY+

£l
BE

nen

S JFPEe BREREIS

SRE (B13R)

HHACE  REEH

Studies on Daily Intake of chemical substance such as

Agricultural Chemical Residues from Foods and Drinks in Ehime Prefecture

Sekiko UKAWA, Yuka ITO, Hiroyuki IDO, Shinji TACHINO
Kimi YOSHIDA, Toshihiro OHKURA

To ensure the security and safety of food, we measured agricultural chemical residues, food

additives, and radioactive cesium in a variety of food (13 types of food products) and drinking water
distributed in Ehime Prefecture, and the daily intakes of them were estimated based on the market
basket method. Although 16 agricultural chemicals and 5 food additives were detected from the
samples, their estimated daily intakes were much less than the corresponding acceptable daily
intakes (ADIs) except for a pesticide EPN. The estimated daily intake of EPN, which was detected
from deeply colored vegetables, was 24.3% of the ADI, indicating that ingestions of these vegetables

are not harmful to health. In addition, radioactive forms of cesium, Cs-134 and Cs-137, were not

detected any of food or drinking water samples tested. The above results suggest that there are no

evidences that raise safety concerns about foods and drinking water distributing in Ehime

Prefecture.

Keywords: pesticide residue, food additive, radioactive cesium, market basket method, acceptable

daily intake
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R AL A — — — HERE(/ A B)*

i i TRR2BERE  FR24ER i

1 RORINIE 3 3 363.8

2 B, . FEZEH 22 22 163.4

3 bHE HE T 9 9 32.3

4 AR 4 - 9.0

5 TE 8 8 67.7

6 RIE 16 14 144.2

7 REEEZE 12 12 103.7

8 IRGER 18 18 211.9

9 EBATERE 17 16 669.0

10 fars 27 26 90.6

11 ¥, I 15 14 111.8

12 LA, L 8 8 110.5

13 Gk 14 11 87.4

14 fckEkk (1] (1] 600.0

&5 173 161
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GO/MSIMS (7 )

i : Agilent 7890A - Waters Quattro micro GC

VIR N : DB-5MS UI (0.25mmx30m, 0.25pm)

B7h4=7"v  : 50°C (4 min)-25°C /min-150°C ( Omin)-5°C /min
-250°C (0 min)-10°C/min-300°C (10 min)

EAN 1 250°C

PR | 7%t S 1 |

MEE— K : MRM

(=72 280°C

AF/URIR . 280°C

EA R : 1pl

GC-FPD _(F& 88 fihifgiR)

P : Clarus600

VBTN : DB-5 (0.53mmx30m, 1.5pum)

#354-7"7  : 100°C (3 min)-10°C /min-230°C (0 min)-20°C/min-260°C (5.5 min)
HEADRE - 200C

M ZRRE - 300C

HEAE : 2L
Ko L 25 L RO H AR

LCMSMS (FRRIZIE)  CFAR284F L)

i : Waters e2695 Alliance - Waters Micromass Quattro micro API
VBTN : Waters Atlantis T3 (2.1x150 mm, 3 pm)
717 MR : 40°C
B AR K, BiR TER=FUL
CitZ  0.1%HkA% & A7 100mmol/1FE R T/ E= ) A i IK
77vx ok (Bi)15% (0min) —40%(1min)—40% (3.5min)
—50% (6min) —55% (8min) —95% (17.5min)
(Citk) 5%
it iR : 0.2 mL/min
EN s : 5pL
i/ bE=b"  : ESI
AFVJEIREE : 120°C
s v 350°C

LCMS/MS (%583 CEi244F %)

A : Waters ACQUITY UPLC H-Class - Waters Xevo TQD
VIR N : Waters ACQUITY UPLC HSS C18 (2.1x100 mm, 1.8 um)
717 KiRJE  50C
BEH : Al SmMEEFE T v = U AR

Bitk SmMFE T > &= WA )— VYR
75z k s (Bif)15% (0min) —40%(0.5min)—40% (1.5min)

—50% (2.5min) —55% (3.5min) —95% (9min)

it : 0.4 mL/min
A : 3uL
1Akt ESI
A/ 150C
P el 400°C

HPLC (i)

i : Waters 2695 Alliance

PN : COSMOSIL 5C18MS-1I (3.0x150 mm, 5um)

717 NRE 40T

BoH S AWE v TNV s B mM o Jzy i (pH4.0) (1:2:7)
Bitg  Ap)-v e 7ER=MV - 5 mM JryEEREEE (p H4.0) (5:4:11)

VxR (BiR)0% (0min) ) 0% (10 min) —100% (15 min) —100% (37 min)

i : 0.4 mL/min

HEA R : 10 ulL

B2 TG A= KT LA B

HsEdE 0 230 nm, 255.6 nm

SR (B IRNY)

i s BEEAERT UV-1650PC
HER R 0 580 nm

2 JEXGIE

B et G SR T4 T DBV BT R A7 e~k
777 (GCMS/MS) E1215 H, #> 7 LAVE 843 Hrit
fEnE R 7 a~ 757 (LC/IMS/MS) {58118 H D &
2021H H L L7= (2, #£3). BMISII IR EI8HE B
FOE AR O B AR gL Uz (34) . Jidt
MMV T2 B34 K O T M13TE SR ELT-.
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HF 10.0 g

T7r=rYJ 10 mL
REDSHAX (1 min)

BlEFbYUDL 1 g

9 T UEENa2ki 1 g

9 T UFKF2Nal. 5kF 0 0.5 g

BAKBBI IR VL 4g
&®ES 1 min

3,000 rpm 5 min

E@ﬁ%
FEr=FYLE 4 mlpEX]

Sep-pak Vac C18

TErZFULTHES
HERWE (40C) ZERIRT CTREKE
FLTY-7F=brYUL (1:3) 2mL

ENVI-Carb/LC-NH2

rLTY-F7Eb=FUL (1:3) THE
ML T IS Ed i (40°C)

7> 100l

LT IS Ed#E (40°C)

Fby 5l

BERHE (40°C). BERIR T CTHERE
FEby—axgy (1:1) *262 ilcgs

HERAR
%1 LC/MS/MSF (%2 mL%>HR
%2 LC/MS/MSHIEAR/—ILTES

X1 EMRRORRTE1~13 F)

H# 500 mL

———— 7 RXRONLVEVEEF YDA 0.01 g
—EDTAZ& 10 mL

——— T4 B (1+10) TpH3. HIZ &L

Sep—pak PS-2

soomora X boal GEHD
WERME (40°C). BRIRT CTHRBERE
———— 7t rr—AxHg (0 DT ALIZER

HEBBR

LC/MS/MSAHIE 72 F= MU L TEH
LC/MS/MSHIE A% / —ILTESR

X1
X2

2 HMBROREAE(14 )
27u~h777 (GC-FPD) X O'LC/MS/MS# H\», £
s IR T E A7 v~ ~ 757 (HPLC) KUY
IR e, BN DR E K ONVE S 4%
REIRT . BOHEE R E I Vv~ =0 D8RR
HEs (B Aa— A= =T Y — GEM40) % v .
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HIL, GC/MS/MS K ILC/MS/MSIZE A0 a4T -1,
TAFEDOHEKIFKI 20 R 3 R K0 a BRI 2 TR R,
GC/MS/MS X O'LC/MS/MSIZ L 555 24T~ 7=, #ith
SNTAREY) R EIDOfEFRIZOWTIE, GC-FPDZ{f
AL,
(2) &SI

RAFEHI AT A X L BFR T AT VIEO VB
RGBT 2 L0HEIL, HPLCIZ XA & T -7-.
F7o, BEAFNE R K OWEAER SO ko2
JERE T

(3) FhttEET T A

RS LB b L7232 U-8 B a7 <G,
SCERRFER O el E sV —ANo. TIZHEL T, 7L~
= DSERIR HER LD T < AT R e AR — %47
o7z PERFIE80,00080 L L.
HBRRUSBE

(1) ZRERE

PR LR OBERS A 6 (ORT. BREIBRSh
DL, ik 23 FEREEHENCIE 6 BECRERD), 7 BE (g
BEFE), 8 HE(REAEFSE) KON 13 B GRUREE , “Fhk 24
FERERUBECIT 3 HE(RDKE, BE 58D, 5 #E(UXH), 6 #iF

CRIH), 7 BE(REHAEER), 8 REGRAER) KDY
14 BE (FEK) ThoT=. Z0Hh, Wopk 24 4EEEREND 7
BEooiEnz EPN ZrE, AARANOVEIREL
50 kg LLIZA DO EIRD— HEIEIL, ADI 2 k&
<FIE-THEY Gk ADI e 0.003%~0.84%) Z24EC
MBI W EE 2B,

Rk 24 FEEFEND T BE2>51% EPN 28 0.164 ppm
RSy, A L7 R PEM S5 o 7% 88 AL 4E (0.01
ppm) LU CRERE THoT-3, £0— HERELH#E
5L 17.0 g NBTHY, ZO%F ADT biX 24.3%
CHR B TRI-TERY, BetICHBERNESE 2.
SEIOMETRLEELE LTOMHTH L0, EDE
FEMIZ EPN 258 L COENIARATH > 7228, B
(RSB E SRS 2 & & b, AMRERICGERT
2 RPERHNITE L7220 K5 PR & OS2 (X 5
ZEPRETHDL EZZ L.

(2) BE I

TRAFEE 8 THE R OVEAA] 1 HEIZOW T T-
ToAERAR TIRT. Pk 23 FEEEREND 8 B (Kt
) BN 10 B () DS Ve 8, 12 B (R,
FLBLEL) D BEBRINS IV, PR 24 AEEBURE

* 6 MERERVU—RHERE

Sl AR . BRI AR RERE ilﬂfﬁf " wADIH
(ppm) (g/n) (pg/ A ) (%)
(ng/ N/H)
6 A=V 0.0072 144.2 1.04 1500 0.07
7 AL 0.0043 103.7 0.45 1400 0.03
V%L AT Y 0.0013 211.9 0.28 9000 0.003
23 S O et 0.0018 211.9 0.38 260 0.15
~NFTFTIYA 0.0018 211.9 0.38 1400 0.03
RAHVR 0.0018 211.9 0.38 2200 0.02
13 TAATF 0.0029 87.4 0.25 30 0.84
g AT 0.0044 32.3 0.14 1500 0.01
FT R — )L 0.0042 32.3 0.14 5000 0.003
5 ol IRy 0.0053 67.7 0.36 1750 0.02
g TT=EATI 0.0051 144.2 0.74 - —
FTary— 0.0068 144.2 0.98 1450 0.07
EPN 0.164 103.7 17.0 70 24.3
24 EY AR 0.0085 103.7 0.88 250 0.35
7 TzbudyA—h(2) 0.0015 103.7 0.16 485*° 0.03
RAHYR 0.0053 103.7 0.55 2200 0.03
AL 0.0016 103.7 0.17 1400 0.01
8 Fui IRy 0.0104 211.9 2.20 1750 0.13
w IRFTEYY 0.0015 600.0 0.90 4850 0.02
FT AR L 0.0022 600.0 1.32 900 0.15
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TIL, 8 B, 10 RO 11 #F (W, JPED oV e g 1%, YAE VIR K NZEARETIE ADI 2 KEF R[S T
23, 3 RE(RVEE, Bi748), 7 BE(RHEAETE), 12 BEAMOY 30, Gif ADI e 0.51%~1.80%) Z24PEI RIREIZ 2
13 BE (AR DR EEFBRN, 13 BN AT VR WeEB LN, "IV EEFRT AT VETIX
BEBRAY T T, NTAX L RFBAY 7oV KDY ADL [ F VAT IV K OAT VAT VO AR
INTAX R RERT TP RS,

AARANDOVEEERES 50 kg LLIGAO— HIEEE  BIOMKREZO ADI LT 2 EFEF IR Ml 720 Gkt
7 BHESHANIYMEUV—BERE

*%14% Group ADI(10 mg/kg/H) R ESNTIY, 45

BUEE eSEERE AR D
+F ) N I AR AX B - XHXE *1) .
QEE ﬁtﬁlﬁi ﬁﬁ:/ﬁﬂﬂ% (ppm) (g/day) (mg/El) (ADI (%)
(mg/ N/H)
8 VL UEE 29.9 211.9 6.33
93 10 JAEUEE 63.3 90.6 5.74
VIV R RS 12.07 1250 0.97
12 REFmB 11.6 110.5 1.28 250 0.51
8  YLEUE 29.4 211.9 6.23
10  YAE VR 49.2 90.6 4.45
11 JAE VR 106 111.8 11.86
Ve A E 22.54 1250 1.80
3 REEME 3.6 32.3 0.12
7 EEER 5.01 103.7 0.52
24 12 ZEFE 14.0 110.5 1.54
13 EZEEFE 1.14 87.4 0.10
REEBART 2.28 250 0.91
13 STARVEEFEA VT 5.60 87.4 0.49
13 NIAXRVREEBAY TR 8.15 87.4 0.71
13 AIAFVEAFERT T 5.65 87.4 0.49
ST R AT 19.4 87.4 1.70 500 2 0.34
*1 ADIIE B AR AN DR EZ50kgk L CH H
*Q NTGAXVERERDTT VAT )V AT VAT LDGroup ADI
R 8 MEHEESILER
PR 23 K24
o 74134 B U137 w2134 B 4137
a]u]
o m F HH PR S o m T HH R S P T HH PR S o m T HH PR SAiE
e (Ba/kg) h (Ba/kg) s (Ba/kg) h (Ba/kg)
1 N.D. 1.25 N.D. 0.93 N.D. 1.11 N.D. 0.99
2 N.D. 1.09 N.D. 0.83 N.D. 0.93 N.D. 0.86
3 N.D. 0.97 N.D. 0.84 N.D. 0.73 N.D. 0.83
4 N.D. 1.69 N.D. 1.47 — — — —
5 N.D. 1.18 N.D. 1.02 N.D. 1.03 N.D. 0.96
6 N.D. 1.11 N.D. 0.86 N.D. 1.06 N.D. 0.97
7 N.D. 1.23 N.D. 0.98 N.D. 1.02 N.D. 0.99
8 N.D. 1.14 N.D. 0.98 N.D. 1.07 N.D. 1.02
9 N.D. 1.17 N.D. 0.99 N.D. 1.01 N.D. 0.95
10 N.D. 1.08 N.D. 0.92 N.D. 0.95 N.D. 0.93
11 N.D. 1.13 N.D. 1.32 N.D. 1.04 N.D. 0.98
12 N.D. 1.19 N.D. 1.00 N.D. 1.01 N.D. 0.93
13 N.D. 1.08 N.D. 0.90 N.D. 0.9 N.D. 0.83
14 N.D. 0.94 N.D. 0.98 N.D. 0.57 N.D. 0.38

N.D. g HH BRAE A
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