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fatlls B N2 347 e ve foll, BA RGN IREM 2 RIEI OB R 5 REPRA L, TOBEH
(AR E DS U B B 3G Sz 2D &9 BB L ) B ORI T 5 ANE0HE
U Eanth OB GALEYEIC L S EFEHNE 2 BRI 2 A4S S22 BThhd %,

ULy 4, ENICHES 2 O TIE, REFORBEDPRAIEEMBEL TRH S b 0OHK
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—Ji ROTEHIFT O N 425\ T HiGRE % & OBIUR IO IR IZ BT 5 HER O HE
ETHIIEEDLRWHERESN S, LA L, EOREEIL CW22#Es 22 i3, &0
TEEFFMCEMITL ETEELRZ L EEZIONL, HEELIL, ROBRIGTIZE VT, #HIL
BRAE L CHBNEREOB =7y bNA7y MARICE L b=V ATy bEV P2
AW CEHE 28 L, SBPoR)IEMY 7 2 =)V (PCB). AHSERREIE, Ai%) v REHE,
ZOCICESEEZIT L, 201 HENEZ 4 FHHA L 20 THET .

X B A &

1. AR ORER

AEOFEIL, 20062 520094 D EF AR 1 [T 720 20064F D HAEHZ2001 2> 5 200340 H
RN ERAERE - FEHFA . 20075 520094 D FEHL 20027 5 20044F 0 FE RAEHE - Sazifidric gk
DERBEZMHL7z. $4bb, HAANDERMERE - SRIEFA D S F 5 7z E R i
anfE AR R (LU i) 128D & 2 OBHE IS U TREBIZHITND 2 —/8—< —
o bTEALZER (113~118fm) ZI3FFIZAEL, €0, HHWILEFEHEEZIT) &
Al ISR (H2, Bod, BECRE) 2MATHEZHEL, ThS2BBIZRELT
HHWEOSHTRE & L7zo 14BFOEEIKIZKEK Z FIV 720 Table 11220094 0 £ a5l 3 &
ZO—HENER E&R LT

2. HHRILED

SATEE. AREERRLEME LTRYVE/LE 7 2=V (PCB). ANFH oo 7 unF
¥ (HCH) # (a—, 8- v- 6-HCH). Y7uuy7z=)+yruuxs > (DDT) Bk
&M lop —-Yr7uny7z=)VYruuxs . (DDD). pp'—~DDD. o,p —¥Y7uuy 7
—VYZ7uuxFL ¥ (DDE). pp —DDE. o,p"—DDT. p,p'—DDT)]. 7 97 v ¥ (trans
=, cis—/F 78, trans—, cis—7ONVT Y, FFRIIUNTY) NTE IO, NTE Y

Table1 List of classified foods of total diet sample in 2009.

No. Group of foods I\ng(.)((j)i Representative foods Iii?ﬁ;%gs giﬁ%
1 Rice and rice processed foods 2 White rice, rice cake Cooked, etc 357
2 Cereals except rice 15 Bread, wheat noodle, potato  Boiled, etc 163
3 Sugar and bakery 6 Sugar, biscuit, cream puff Raw 33
4 Lipids 3 Rapeseed oil, butter Raw 10
5 Pulse 6 Bean curd, natto, soy milk Raw 60
6  Fruits 10 Citrus, apple, banana Raw 106
7  Green and yellow vegetables 10 Carrot, tomato, squash Boiled, etc 91
8  Other vegetables and seaweed 13 Radish, onion, cabbage Boiled, etc 196
9  Beverages 7 Green tea, beer, coffee Raw 582

10 Fish and shellfish 21 Mackerel, salmon, shrimp Grilled, raw, etc 82
11  Meats and egg 7 Beef, pork, chicken Stir-fried, etc 115
12 Milk and dairy products 4 Milk, yogurt, cheese Raw 145
13 Seasonings 10 Soy sauce, vinegar, miso Raw 86
14 Drinking water 1 Tap water Raw 250

One hundred fifteen foods were used for total diet study and the total weight of daily intake was 2, 276 g/day.
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OVIRFY R, AFHFroaRyEr, FAVFY Y, TIVRY Y, T2 R) V%, Bk~
FREHETIE, 7207+ A, 20aE) T3 A, FA T, VZULVEKRA, YA RT— b,
VANVT A b, Tz buFFy, T FF s ATORY T A, AV T TR, X
FFA . AFFFAY, Ty bI— b, EROT7 4+ ARG E L7, BLREITEAE(He).
# (Pb), Cd. v (As). #1 (Cu). ¥~¥ ¥ (Mn). Hh (Zn) 25 L7

3. oA E

BRALEYE . BB B NCHE L T & 4T o720 72720, ARIERREE, AR ~
RBEHEIHNA 7O NS T T 4 —/<TAARZ O A M) — (GC/MS) Z M\, #IRAF+ v E=
7)) v TR L7z STV BLEMDE= 5 — 1 % » % Table 212K L7z,

GC/MS & BEEHERT 3L GCMS—QP5050A & Iy, ST BE LT oMY Tho720 BT 4
DB- 1%+ Y5 —77 24 (NEF. 25 mmx£&30m. FEFO0.25um. J & W Scientific #1:#4)
BOBPX5F v ET) —H 54 (W25 mmx £ S30m. BEQ. 25 um. SGE ##), KAIbE
mE 1 230C, A v —72— AW 280C. ¥V —F R He. Wiim: 1lml/53. A7) v
ME:1/600 AT 2F—TViRETO T T4 50T (24) —10C /4 —200C - 5C /4 —280C,

PCBIxHP- 14924 (F££0.53mmx 10 m. FEE2. 65 um. Agilent Technology #L#) #% 3%
L7 ETHERM ISR & GCIZX ) 5T L. EaEIE. AARBRE - I L GRE O
FLER 21T 5 72, RFBOWGEE F 72135538856 7 7 A~ B tm i & o il L7z,

fm R & F E

E MAEE L TEINT 2 ERMEFEWEHOREEZ RO LIZIE VL OO FENRH LY, FD—>D
. ATEBSATRRBDT o 7T R A R 2 HET. SO OB X BI5 5 E % & DR
2 RIEP O LN, S DEBNEZ RO LI ENTEX LY, —F, BEPLHELRE L L OENE
BUET B, AEBRTHOW =47y b7y AR 0R, $CICHE SN2~
DEFEGNTTHEESTRN R EDH 257 FiBOHEE. 5B 2 50RO 7%
BINEATKE 595, ZOMEPEHOBOHIZL > CEEHT LERETH L, oo BEDFET
. BA R ERICHE L TEL ORB A G T 208X H L5, T2, VA EFHIZBWTERE
HOBMEDPLELRET, BERNTETHLEY T ANV EERLIHVONE, —H T,
T o= NERICAEERBE, SHEETLIHELRAONTVE, L2l ST &0
i, BONLEROEEE R 2 E 2D EEOTTECLERN - o s5hb,

INFE TICHEWEOBROMNEBENEOHEEIC, WORRPHALZR ETIE~Y—7 v FYXZA T v AR
W& b= VA Ty MEFRBES CERiS L, BIREOGIHEIPER SN TG0,
FIT, FEBESIEIZOFFECEDSE, JIFTHOAN L DS ORREEH LY E % ROICEBIL TW5
DEFANL D, FREZREL. 205 EITo 720 RHESNZALEW L HELNEBIED 4
ER O R % Table 3121 T 2B, SHHEEOILEWD H B, 4EB TR D Sk do
TALEWIZ S ORI L T,

1. BREEHMD 1 BEREDHTE

PCB R —# DA HIEF R R I BE OB IEMRI DO S /zns, A VRREOMMIE
ZEAEREO BN Do 72, PCB. AREFIRRERLAHIR) RREO—FA AL S TLL
K. ZOREFEHIHAEMZ/R L TBY  LETIELNS OFEIERBH AT D EH
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Table2 Monitoring ions of organic compounds for GC/MS analysis.

Chemicals Moni(toring ions Chemicals Monitoring ions
m/z) (m/z)

a—HCH 219 183 Dieldrin 277 263
B—HCH 219 183 Aldrin 263 265
r—HCH 219 183 Endrin 263 265
6—HCH 219 183 Anilofos 226 184
o, p’—=DDD 235 237 Chloropyrifos 199 197
p.p'-DDD 235 237 Diazinon 179 137
o, p'~DDE 246 248 Dichlorovos 109 79
p.p'~DDE 318 246 Dimethoate 87 125
o, p’-DDT 235 237 Disulfoton 88 97
p.p’~DDT 235 237 Fenitrothion 277 260
trans -Nonachlor 409 407 Fenthion 278 125
cis -Nonachlor 409 407 Iprobenfos 91 204
trans -Chlordane 373 375 Isofenphos 213 121
cis-Chlordane 373 375 Malathion 127 173
Oxychlordane 389 387 Methidathion 145 85
Heptachlor 272 274 Phenthoate 274 125
Heptachlor epoxide 353 355 Piperophos 320 140
Hexachlorobenzene 284 286

HCH : Hexachlorocyclohexane, DDD : Dichlorodiphenyldichloroethane,
DDE : Dichlorodiphenyldichloroethylene, DDT : Dichlorodiphenyltrichloroethane.

MRz R L TWaTY, 22T, EELIIEONHFLEWEHOEEOFIEELY KD, Zofix
ADI B X O ADI & FeER L 72,

HRERZRMEAEY DS B, HCH EHOEBIE X% ADI 0. 02%. DDT B#E/L&H 0B IE
132D ADI ©0.2%. FANVEFY Y (FVEFY »E&&d) OBEBIEIZZFO ADI 00.42%. N
HrouRyYEyOENEIZZO ADI 00.02%. 7 1T Y HOEBEE T Z D ADI ©0. 28%-
PCB R E T E ADI 0. 17% & o720 L722%5 T, 1IEIJ®75$§E1E/\%0>AD1UE$*
L72ER2 s, ROBIIZL 2 NS OLEMOEBINE L, Fice MIEFEREZ L TELE
I3E 2 5 NhhoT

2. E£END 1 BENEDHTE

HEEE I L7z 7HE T R_RTUTHRIBATRRD 517z,

Cd Tix. #® PTWI (7 pg/kg/# : FAO/WHO AR EMBIMMEFMIRESFHICL D) 5550 kg
v MEEICHE TS L. TDI & LCo0ug/ HDEHRE S NG, AERTHEON 1 HEREIZZD
1*@@52% E%olze LA L. Cd OEWHAEFEMORE S 28 L CEEiEH MEIETH L
RSN, ZIUC X AL TDI 242 pug/H LB EN D 720, RERD 4 EHOFHHEIZED
1*@0)62% Lotz HEAOERA SO Cd BIEOFERIMER %2 L2 &R0, 3~0. 4 ug/4F
ﬁ}#mﬂw@mﬁf%% N KERENTL2EEWA L TWAIEREREEZLNTWD

« RERRO L O % HHIE O T CTIRIERE OMAETIEFRS 5 ko 72,

Pb @ PTWI (25 pg/kg/#8) 75 TDIMHIZ179 g/ AASFIHE S, REEO 1 FBR=ITZ 0
fE?D9.5% &7 o720 Lr L. 20104E, BMEAAHTH S & LCZ20 PTWLIZHRE S, HLw
PTWI R E SN T eWw®, /2, Hgo 1 HEREIZZ O PTWI (5pg/kg/i#) 25660
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72 TDIME36 ng/H & B & ZD2% D & 7% 5720 T OMBBED Hg 253X T X FI)VKER7Z
ERELTH, FDOPTWI (1.6 ug/kg/i8) »HEHE SN/ TDI (11.4pg/H) #B2 Tldwi
Vo LA L. X WEERY ZAZFMZIT ) 7201213, Hg & XA F VKO SH 2 ENZATH 2 &
WUEE D, MM As © PTWI (15 pg/kg/:8) oBEAI SN TDI (107ug/H) 226E 2 5%
EAREED As D 1 HIEREIZZOMEA2HZ TV 2o AslZOWT LA As AR 2 S04 <A
EFNTNEIE"D5, A As LR As 2505l L THITT 2 LED D 5

Cu O EFERIEE 12 BV CHEE P L ER (EAR) 138 AZETO.5mg/H B L U0. 6 mg/
H. BABMET0.6mg/HTHD, BIIHEEE (RDA) (ZBALETO. 7meg/H. AR TO.8
mg/HTH b, £/, £556H EREIZI0mg/HTH %o KEBRDFIMHILH AT L TRDA
ZEAE->TWAEEZ NI,

Zn OFEFERILED 2BV T EAR BB A LM T6mg/H. BABET7mg/HB L 8mg/
HTHb, RDAIZKALMET6mg/H. MABMETEmg/ HBL U 9mg/HTH b, T/ &
5563 FREIX30mg/HTh D, REBROFHMEIIRABR L TEAR # LRl TB Y, BALHE
TIZ RDA #iili7z LT 7225, WABMTIE RDA %z LT i oz EHEH SN S,

Mn O EHERELED 2B W CTERHZ®ER AL T3 5mg/H. AR TL 0mg/HTH
D, E55 0 EIREIFI mg/HTH Do AEBROFHMEIIHRAR L E L ICERHZE%E LR -
T eI SN ARERE o7,

Cu. Zn. Mn @ 3TLHRIIEMRICE o TRHATLETH ) BERDICHEET 5 Z EAVHBHLC
WD BRICARERRO Mn OB NEIIMORED Y OHP (3 ~4mg/H) LN L, PR
WEIZ 2o TE D B, THERMEEZEETAREHA L TETWL T EPFER LN
Nbo

3. HEAEMOREZERUVEFDETSR

HCH#®H &, & bMHEI G &2 > 7201k B~HCH T, 64% % o7z, DDT B#EALEW D
)b, ROMHBEEDRE» 72Dk p, p’ —DDE ®41% T, R\ T p,p'—DDT D26% TdH - 72
(Table3)o 7O FVHETIL trans — / F 7 OV OMBEEH42% EHmDE . RANT cis —
JFruaivk cis—27anNFrDFENFN2E% TH -7z (Table3),

Z 2R LTS, HCH 46, DDT k&Y. 7 vl 7 Y EHOARIE SRR RE X108
O, 1IFOAER - JIEICER ISR SN, RENEICHT2HF5EZOFN I L0505
7oo TNW X, BEMi 2 L EOERTPOEREIRED Z5H L T2 s 0o—HEIGE % HE
THHEDEREINTE2Y, 72, PCB. As KU Hg b 10BEAMHEIZE < Bt Sz,

Culd 1 BEDX - KINTLah & 2BEOKRDAOFHE, KWCTHREOTHEIC, PbIXILERm 1 #I2%
CBiEN7zo Mnld 1. 2. 5. IBBEICECHmIBIS NIz, Z oM., B 37 R 38 dh £ dh i AL F
ZEHTSHL D) £ & D72 108BHICE DO KR D L IZIZFEERTH - 727,

4. WMHEEICX T B4RET

BIRFTTZ BT % 4 4R O 53T I % ] 37 [ 58 5 B i AR ZE A 2SI D) & & o 7250 Mr il o %
NEWE L TAHLE, HCHE T3, 15, DDT B LG TL 5 L BV EEZ R L72AS, ~AFH 2
QuNRY By ATFZANVIREFY R, T4V FY ¥, PCBIE13~87% & KW EZ R L 72,
ELEBOILETIE, 81%~115% &1 ZITLEDLL R WEEZ/RLIZZ &0 6., AREERLEY (4
\Z HCH #8. DDT B L&) 73 EWisis 2 2 A2 I L. 047 217 o 72 W fe kA 5%
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Table3 Daily intakes of chemicals by total diet study for 4 years.

Daily intakes (ug/day) ADI? or TDI#
Chemicals in 2006 in 2007 in 2008 in 2009 Av+SDe’ (ug/day)
o—HCH 0. 047 0.023 0.033 nd 0.026+0. 020
B—HCH 0. 046 0.143 0. 068 0. 056 0.078+0. 044
r—HCH 0.031 nd 0.042 nd 0.018+0. 022
Total-HCH® 0.124 0. 166 0.143 0. 056 0.122+0. 047 625
o, p’~DDD 0.016 nd 0.034 0.048 0.025+0.021
o,p'-DDT 0.036 0. 065 0.048 0.076 0.056+0.018
p, p’—DDD 0.058 0.074 0. 064 0.127 0.081+0.032
p. p'~DDE 0.170 0.221 0.151 0. 280 0.205+0.058
p,p'-DDT 0.129 0.101 0.109 0.180 0.130+0.036
Total-DDT®’ 0. 409 0. 460 0. 406 0.710 0.496+0. 145 250
HCB 0.010 0.011 nd nd 0.005+0. 006 301
Dieldrin 0.026 nd 0.058 nd 0.021+0.028 50
Heptachlor epoxide nd? 0.021 nd nd 0.005=0.011
cis-Chlordane 0.017 0.018 0.018 0.018 0.018+0. 000
Oxychlordane nd nd nd 0.021 0.005%0.011
trans -Nonachlor 0.025 0.039 0.018 0.038 0.030+0.010
cis -Nonachlor 0.012 0.012 0.016 0.031 0.018+0. 009
Total Chlordanes®’ 0. 054 0.070 0.053 0.108 0.071+0.026 251
PCB 0.828 0.163 0.298 0. 450 0.435+0. 287 2507
Hg 6.7 7.7 8.2 9.0 7.9%£1.0 365
Pb 1.8 nd 56 9.0 17+26 179
Cd 29 24 22 28 26+3.4 50%)
As 206 156 188 220 193+28
Cu 1920 1150 1210 1080 1340+ 390
Mn 4420 2520 3300 2480 3180+909
Zn 10100 7070 6850 7560 7900 £ 1500

a) total amounts of @—, —, y—, and 6—HCH.

b) total amounts of o, p’—~DDD, o, p'—~DDE, o, p'~DDT, p, p'~DDD, p, p'~DDE and p, p'-DDT.
¢ ) total amounts of trans—, cis —chlordane, oxychlordane, trans — and cis —nonachlor.
d) not detected (under limit of quantitation).

e ) calculated as nd is nothing.

f) acceptable daily intake : calculated assuming that Japanese weight is 50 kg.

g) tolerable daily intake : calculated assuming that Japanese weight is 50 kg.

h) ADI established by The Japanese Ministry of Health, Labor and Welfare.

i) ADI established by FAO/WHO JMPR.

j ) provisional ADI established by The Japanese Ministry of Health, Labor and Welfare.
k) calculated on the basis of provisional tolerable weekly intake of FAO/WHO JECFA.

ENBED, TOFMIAHTH %,

S OREERTIE, BHSNE 2o 238 HIAHE (nd) o2 0& LTCHEHLA, 20
EIZSEBEOMIBBRFIC L o TR Y . BRI % & < SIS EA I3 2 TREMED D 5 25,
BEA R CRETNVRIIE A EBRBEN 2 WBENEDH L. Lzh> T, 55 N EOM HIKE
W23t LE DB T 5RO H 2 KMELX EE L CE=RE (LOQ ™D F4rmd1/21L0Q
DMEZ R ARTREENE L LTEETL I P RH B LER 5N b, WHO @ GEMS TIEH 5 H
ORFEMEFIHET A2, nd TREVT =P LEKO6 L ED 2HE5121E, ndDTF—5 %1/
2L0Q L LCEMET A2 Z L 2L T B, &EHHTO Cus Mn, Zn DX HIZIZEALDHRE
THREPEOONLEAEEInd DEE1/2L0Q & LTHnd=00&m L3 L A LERITMHEN L
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ERET LR, SMEBOEMMETRERY ST 228128, X ) IEMHE TN 243
WRAEARKDEND D EZEZ SN D,
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Yy E 2 O EHGE O K OFHIEIZ B $ A IF5E 0 0 i L L Titb 7z b o Th b, EZE
Fan L EENEITR A REETTIE, BHD 2 &K, EEHGEERZ 5 ICHR Y v 7IHRH
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Estimates on daily dietary intakes of chemical contaminants
— An investigation of the residents in Beppu city,
located in the north area of Kyusyu, Japan—

Hisashi MATSUMOTO™*' and Shintaro KIMURA*

Summary : A total diet study using market basket method was performed for 4 years at

Beppu city, located in north area of Kyusyu, Japan. After purchasing foodstuffs (113~118
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items) in accordance with the average intakes of Japanese food consumption of this area, they
were prepared based on usual cooking methods. They were classified into 13 groups of sam-
ples, such as fruits, pulse and beverages, and then each was mixed with or without water. We
analyzed PCB, 21 organochlorine pesticides, 14 organophosphorous pesticides, 7 heavy metals in
the samples and tap water and therefore obtained average daily dietary intakes (DDIs) of these
chemicals. When compared with either acceptable daily intake (ADI) or provisional ADI or pro-
visional tolerable weekly intake (PTWI), these DDIs were the values from 0.02% to 52% of
these certified intakes. It was concluded that DDIs of these compounds might not be harmful
for health of residents of Beppu city. Based on Japanese dietary reference intakes, DDI of Cu
was more than both the estimated average requirement (EAR) and the recommended dietary
allowance (RDA). DDI of Zn was higher than the EAR for both men and women, but it was
the value below the RDA for men although it was above that for women. DDI of Mn was less
than the adequate intake.

Key words : daily intake, PCB, organochlorine pesticide, organophosophrous pesticide, heavy
metal
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