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Studies on Daily Intake of Environmental Chemicals from Diet in
Okinawa (2006)

Ayuko KOJA, Natsuko TERUYA, Naomasa OSHIRO and Koji TAMANAHA
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Abstract : The daily intakes of environmental chemicals from diet in Okinawa prefecture were studied in fiscal 2006 based on market
basket method. Tributyltin chloride was not detected. The dairy intakes of PCB, lead and arsenic have kept relatively high values in recent
years. Thirteen pyrethroid pesticides were newly added as survey items, of which, fluvalinate was detected from group 8 (brightly colored

vegetables). The dairy intakes of the other substances were in those of recent years.

Keywords : —B#E& daily intake, FHEFR2E3E organochlorine pesticides, PCB, H# Y > REZ organophosphorus pesticides,
LA A FREME pyrethroid pesticides, A2 X organic tin, 748 essential metals, B4 /& heavy metals
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x2 SHEBEE—E

AHEFRILEW23)

«-HCH, 8-HCH, vy-HCH, §-HCH, o,p>DDT, 0,p"DDD, 0,pDDE, p,p’-DDT, p,p’-DDD, p,p’-DDE, v

-Chlordene, trans-Chlordane, cis-Chlordane, trans-Nonachlor, cis-Nonachlor, oxy-Chlordane, HCB,
Heptachlor, Heptachlor-Epoxide, Dieldrin, Aldrin, Endrin, PCB

HHEY > REIR26)

Diazinon, Phenthoate (PAP), Fenthion (MPP,) EPN, Parathion, Fenitrothion (MEP), Malathion,

Chlorpyrifos, Chlorpyrifos-methyl, Chlorfenvinphos (CVP), Dimethoate, Phosalone, Butamifos,

Edifenphos, Etrimfos, Fensulfothion, Methyl-parathion, Pirmiphos-methyl, Prothiophos, Quinalphos,

Terbufos, Cadusafos, Ethoprophos, Tolclofos-methyl, Fosthiazate, Pyraclofos

Pl oA RREHKAS) -

Acrinathrin, Bifenthrin, Cyfluthrin, Cyhalothrin, Cypermethrin, Deltamethrin, Fenpropathrin,

Fenvalerate, Flucythrinate, Fluvalinate, Halfenprox, Permethrin, Tefluthrin

A LEW(2)

Tributhyltin chloride (TBTC), Triphenyltin chloride (TPTC)

& BT OM(13) -

WZBA&JE  Na, K, Ca, Mg, Fe, Mn, Cu,Zn HE4&JE : Pb, Cd, As, Hg

Fofth 2 P

PCB I, Fpk 10 FELIRE, 10 8L 118 (A - IIH)
DO SN TO DA, FRL 18 L 10 BED K0 HIR
HEN7z. 10805 0— A EIREIE 1.782pg TH Y, i
FEED 10 BN OFRE 1.771ng LIZERILTTH- 12
B, 11 NSRRI SRR -T2, REREEED L
7o. PCBIXZ Z84F, 2EE KR L CEWEZ R LT
5.

728, ADI & O CiE, DDT, PCB & £iZ 1%L T
Lot (£8).

2. HH#Y LAY
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— AEBIEIT 0.194ug L7 o7, ZOMOBIEITHME
NRInoTe. 7uAe )k AO ADLIE, 0.01 mgkg £
H/BTHY, {KHE 5Okg DENMIHBET S L, 500ug &
7oA, —HEBEREN ADI O 0.04% & 725
3. FlLanA RRERK

SEEFICHEHEBICBMLIEY L 24 FREK
i, TE (BRFR) 57N R— R SR,
—HEREM 0.525ng &7 o7z. 7Y x— h® ADI
%, 0.005 mg/kg AE/RTHY, KE 50kg DACAICH
B 5 &, 250pg &5y, — BEREIL ADI OF
2% & 72 5.

4. AHAZLEY
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2. AWV UREBIICOWT, FIFERBY 2 oIk
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13 0.525pug Loz,

4. FEAXLEDITRBE N2 -T2
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6. AERBIZOWVTIE, I FIVAIHIFEY ThHo
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RS FHIERRLEMOEINIHHER (ERISERE)

T hATE | @iid Igiis A VIt VI VIfE VIiE VIE XA XHE XD XIFE XIHE  XIVAE
HiH it b - [ Uy 3 AL iR FoUIN e .
- P G fr MG A M ArfaMEsE [ S SV (R Fofh fEA il (/200 BifE
Fat (%) 1.1 6.1 99.0 3.7 1.9 10. 0 1.3 0.2
Intake (g) 388. | 152. 6 30.3 10.3 66. 1 105. 1 63. 6 185.3 608. 2 66. 7 92.0 112.7 80. 3 250.0
o —HCH \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0301) 0.0000
B -HCH \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
v —HCH \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
& —HCH \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
Total-HCH \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
o, p’ -DDT \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0608) 0.0000
o, p’ —DDD \D \D \D \D \D \D A \D \D \D \D \D \D \D
0. 0000 (0.0608) 0.0000
o, p’ -DDE \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0608) 0.0000
p, p’ ~DDT \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0608) 0.0000
p, p’ -DDD \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0608) 0.0000
0. 0581
p, p’ ~DDE \D \D \D \D \D \D \D \D \D 0. 0029 \D \D \D \D
0. 1907 0. 1907 (0.0608) 0.0000
Total-DDT \D \D \D \D \D \D \D \D \D 0. 0029 \D \D \D \D
0. 1907 0. 1907 (0.0388) 0.0000
y —Chlordene \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
trans—
Chlordane \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
cis—
Chlordane \D \D \D \D \D \D A \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
trans-—
Nonachlor \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0301) 0.0000
cis—
Nonachlor \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
oxy-—
Chlordane \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0301) 0.0000
Total-
Chlordane \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
HCB \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
Heptachlor \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
Heptachlor \D \D \D \D \D \D \D \D \D \D \D \D \D \D
Epoxide 0. 0000 (0.0304) 0.0000
Dieldrin \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0608) 0.0000
Aldrin \D \D \D \D \D \D A \D \D \D \D \D \D \D
0. 0000 (0.0304) 0.0000
Endrin \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.0388) 0.0000
0. 5130
PCB \D \D \D \D \D \D \D \D \D 0. 0267 \D \D \D \D
1. 7823 1. 7823 (0.8041) 2.1633

B Pat base(pg/g) , "B Whole base(pg/g)
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R4 AHAXEIUEEIVR - ELAOMRREEDORAN AR (ERI18EE)

TE e 1 i 14 N IVAE V HE VI VILE VI XM XA X UME X 08 XWHE  XIVEE
il T RN ¢ S T S . —_—
- LS < He g AN oy W ATABERE T 17 (1 NN IR | VR o2} D/ 8 il (/21Q) R
Fat (%) 1.1 6.1 99. 0 3.7 4.9 10.0 1.3 0.2
Intake (g) 3881 152.6  30.3 10. 3 66. 1 106.1  63.6  185.3  608.2  66.7 92,0 142.7  80.3  250.0
TBTC - - - - - - \D \D - \D \D - - -
0.00 (0.0000) 0. 14
TPTC - - - - - - \D \D - \D \D - - -
0. 00 (0. 0000) 0. 00
Diazinon \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (0. 1941) 0. 0000
PAP \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.3881) 0. 0000
MPP \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (0. 1941) 0. 0000
EPN \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.9703) 0. 0000
Parathion \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (0.3881) 0. 0000
MEP \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.6082) 0. 0000
Malathion \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (0. 1941) 0. 0000
Chlorpyrifos \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (0. 1941) 0. 0000
Chlorpyrifos— \D 0.0010  0.0016 \D \D \D \D \D \D \D \D \D \D \D
methyl 0. 1465 0.0476 0. 1940 (0. 1910) 0. 1631
CVP \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (1.5205) 0.0000
Dimethoate \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.9703) 0. 0000
Phosalone \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (1.5205) 0.0000
Butamifos \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.6082) 0. 0000
Edifenphos \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.6082) 0. 0000
Etrimfos D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (0. (520) 0. 0000
Fensulfothine D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (1.5205) 0. 0000
Methyl- \D \D \D \D \D \D \D \D \D \D \D \D \D \D
parathion 0.0000 (1.5205) 0. 0000
Pirmiphos \D \D \D \D \D \D \D \D \D \D \D \D \D \D
methyl 0.0000 (0. (520) 0. 0000
Prothiophos \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (0. 1521) 0. 0000
Quinalphos \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (0. 1521) 0. 0000
Terbufos \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000 (0.6082) 0. 0000
Cadusafos \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (0.3881) 0. 0000
Ethoprophos \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (0. 1941) 0. 0000
Tolclofos \D \D \D \D \D \D \D \D \D \D \D \D \D \D
-methyl 0.0000 (0. 1521) 0. 0000
Fosthiazate \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (3.0410) 0. 0000
Pyraclofos \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0.0000 (3.0410) 0. 0000
Acrinathrin \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000
Bifenthrin D D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000
Cyfluthrin \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000
Cyhalothrin \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000
Cypermethrin \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000
Deltamethrin \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000
Fenpropathrin \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000
Fenvalerate \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000
Flucythrinate \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000
Fluvalinate \D \D \D \D \D \D 0. 0083 \D \D \D \D \D \D \D
0. 5250 0. 5250
Hal fenprox \D \D \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000
Permethrin \D \l \D \D \D \D \D \D \D \D \D \D \D \D
0. 0000
Tefluthrin D D \D \D \D \D \D D D \D \D \D \D \D

0. 0000

I-Bs :Whole basce{pg/g) , FEDaily Intake(pg)
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#=5. EREOBENIMER (ERISEE)

it 1 #§ 11 AE 1A% VA Vi VIE VI VI IX A XMk X THE X IEE XIEE XIVAE
il Mei o aop - e g VgL f - AR . y
- ps ) 01 llxd VI Wi ArNER Y ji/¢s Mol e 8D FLRNA Fofh  fREK il (/21Q)  iAEArT
Fat (%) 1.1 6.1 99. 0 3.7 1.9 10.0 1.3 0.2
Intake(g) 3881 1526  30.3  10.3  66.4 (050 63.6  85.3 608.2  66.7 920 (427  80.3  250.0
Na 1.5 1189.7 9508.7 8.3  745.2 (1.7  LIA.1 27207 0.7 80450 16613 4279.8 40726.0  10.2
5.6 1815 76.0 4.6 495 1.2 7.3 50401 2.8 5368 1528 610.7 3270.3 2.6 5127.7 (5425.1)  4503. 1
K 1814 1183.4 4759.6  15.3  1950.4 14723 1805.0 18826 105.4 ©2895.1 2886.8 1330.9 2670.7 0.6
70.4 1805 12 0.2 130.0 1547 (.7 3488 641  198.2 2655 189.9 2145 0.1  2070.9  (2070.7) 18688
Ca 162 616 A08.4  18.7 9675 1019 2M8.7 6054 2.8 12704 2.9 8026 2644 7.3
6.3 10.3 124 0.2 642 10.7T 158 0122 L7 8.4  T.6 1145 204 1.8 4635 (461.7)  437.3
Mg 57.2 1886 1946 2.2 530.3 (124 190.4  A93.4  16.6  460.5 2241 1122 4234 2.3
22.2 288 5.9 0.0 358 (.8 121 9.4  10.1 3.3 206 160 3.0 0.6  320.6  (320.1)  260.9
P 2039 359.9 334 15.3  822.7 1035 (726 189.4 318  1793.0 1516.4 575.9 698.5 D
83.0 549 131 0.2 516  10.9  ILO 351 193 119.6 139 82.2  56.1 679.4  (679.4)  971.2
Fe 1.6 89 5.1 0.0 147 29 55 3.9 0.2 85 1 23 132 0.3
1766.90 1358.52 154,69 0.00 976.85 303.63 348.75 731.72 93.05 567.03 mo 15 321.50 1062.37 70.88 8986.33 (8915.46) 10090.24
Cu 1.6 1.6 L8 0.3 24 05 05 07 0.1 L6 0.9 0.2 1.4 \D
604.92 248.27 5192  3.30  160.24 56.33  30.19 127.33 8150 10470 79.68 3411 111.22 1696.69  (1696.69) 1502, 81
#n 5.2 23 86 02 T4 07 24 1.5 1o 0.4 0.2 0.1 5.7 \D
1238.55 354.11 109,17 1.79  490.20 75.99 150.45 280.70 577.79 2778  15.77  20.41  455.22 3797.93 (3797.93) 3243.89
Zn 83 50 61 23 1.0 L2 40 2.8 L2 139 207 67 6.7 0.1
321794 765.73 185.82 23,95 72767 125.50 253.16 510.96 T7IS.28 92550 190782 956.80 537.61 2345 10877.30 (1085390 9338.79
Pb 0.061 \D D 0,002 0117 XD D XD 0.010 0.012 \D 0.006  0.036 D
23.82 0.02  7.77 2129 0.79 0.81  2.90 60.42  (60.42)  20.83
cd  0.002 0.007 0.005 XD  0.007 XD  0.030 0.019 D 0.083 \D 0.000  0.026 D
159 1.0T  0.45 0.19 .92 3.60 5. 54 011 2.06 19.83  (19.83)  37.96
As  0.058 D \D \D D D XD 0.462 ND 1658 \D D 0.027 D
22.33 85. 57 110. 65 2. 14 200,69  (220.69)  266.79
Hg \D \D \D \D D \D D D D002 XD \D \D \D
6. 81 6.8 (6.8  6.79
"Bt :Whole base(re/e) ,  FEEDaily Intake(Na=—Pimg , le=llg: ug)
%6, HBEICHITAELEMBUVFOMNDEBEO—AERSEHBREVLETHE, ADHEED HE.
PR -
W4, 7 118 119 mo n2 w3 ni s He 7 mg UEEL ADUE P2t
s T
-l 0.0l 000 0.00  0.00  0.00  0.00 0.00 0.00 0.00 0.00 000 0.00 0.0l vg
el 0.16  0.07  0.03 0.08 0.00  0.00 0.6 0.00 0.00 000 000 000 005 vg 625
T-DDT 0.8 0.58  0.85 0.2 0.39  0.02  0.00 014 008 000 0.04 019  0.32 v 250
T-Chlordane 0.85  0.29  0.10 0.6  0.05  0.00 019  0.00 0.00 0.00 0.00 0.00 0.2 ig 25
Dicldrin 0.0 000 0.00 0.00 0.00  0.00 002 0.00 0.00 000 0.00 0.00 0.05 v 5
N7 gPeAIE EYN 00100 000 0.00  0.00  0.00  0.00  0.25  0.00  0.00  0.00 0.00  0.00  0.08 ig 5
PCB 0.67 052 0.9 118  Lo4 L4141 109 LIl 216 248  L78 0.5 rg 250
\a 1109 4610 4098 3916 4292 3592 4153 3153 3248 9745 4503 5428 4536 ng <390
K 2368 2319 2082 2404 2200 2078 2143 2237 2546 437 1869 2071 2205 g
Ca 615 508 497 553 47 433 556 688 796 380 437 463 439 mg 600%
Vg 263 216 199 230 260 249 280 239 250 567 261 321 246 g 200—290%
P 938 885 916 960 (286 (457 (116 1038 1201 2025 971 679 957 g
Fe 9.58  9.07 816 826  9.52 915 628  6.25 114 17.06 10.10 899  7.26 mg 10— 12%
Cu 138 135 108 L1618 107 .76 1.3  1.50 279  L50  L.70  1.26 ng o
\n 302 308 220 291 231 298 398 374 329 AT 3.2 380  3.82 ng |3k
7n 10.96 12,97 800  6.16 10.58  9.32  9.53  0.87  9.87  16.06 9.31  10.88 873 mg 1%
Pb ALY 42,9 188 153 1.0 9.0 212 2.9 382 558  20.8  60.4 217 v (80
¢d 4.0 223 1.9 19.0 340 371 238 26.1 281 209 380  19.8 187 rg 50
As 132 168 155 211 263 1o 105, 81 306 202 967 92l T3 ug
g 7.8 46 43 6.2 7.0 10 Al 7.8 71 6.9 68 68 7.4 ve 36
MDIE : —BHFIERE ue/S0keth®E/day XHS &Y

* . —AFEE mg (MABR)BAHBHEFORKE BAAOREHREELY
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