29 I JUEY X7/ — ) A
(TBBPA) D3 #r

2-1  EBRME
2-1-1 ¥ —4 v b2y FEEKE

2002 FIRERIBENRES LUCRRKE
AEEL IR L-EMBEDOY -7 v
M2y bEdK (B 1IEEISHE 13 B
FT) 16 4, BB 1 ~ 9 FERUI3HEIE n=1,
10 BF. 5 11 B 2B 12 BEE n=2 TfT
2 730

2-1-2 {ER] & &

2004 /£ 9 A5 2005 4FE 2 A £ TR
CERELL 72, UMl RE - @A, REO 3
I DA 15 HEF 45 tEE D EE e LT
(R 15, PMBEZRDEDH, 17
VERAWTRIE LR E ERE L7,
2-1-3  BRIEEEVE

RESARNT, FHEEE (2005 F 10
H 21 BEREL, &KEK 43.7%) » &k IR
RIS BN L0, L8
JEE (2005 £ 10 A 27 HEHEL &AkX
52.5%) o8, fERAT R ERBEI 2SR L 0,
FYEEEE (2004 £ 5 AERE, &KX
48.9%) DMALJLMITBRERHAWIZERR L 0,
ThEhfts iz,

2-2 FREERIR K UEA R

BEHE 5% Cambridge Isotope Laboratories
HOFISTOUEELX 72/ —)V A &
Y (Sopg/mL A ¥/ —VIEHK) KU
FhZT7URE AT 2/ =)V A-ring-"Cn
(50pg/mL A ¥/ — VIEHE) BRI LTz,
FhZ2T7U0EE AT =/ —)V A-ring-"Cu
W7 =27y AL 2R LT,
VUV ANA 73RO
Internal standard Mix 25 (7 U & v-dn7
vFT7F Vedo RV L Vdn 7z F Vb
L V-du® 500-pg/ml RAW) =FFL

THW=,
ALY /=)y, YruuxXxyg s, ~NFHv
BB E LTS A & v VESHTH
Wz,

7O NVEFMEGR T o) U —
JV PR % 130 C 1 BfyEHL L TAHW
77
WAL b oA (FCHIZEH SRR K
UHEKGRER 7 b V) 7 L (F ¥ 7 {bigus
FREDBEESTH) 13 600 “C T 4 LB
L= DEHAWE,

2-3 BEERMUHIE S
HArzuavw IS5 4 —HEDHEH

‘Micromass # 84 '
Autospec ULTIMA, 4>##HE : 10000
A4 IFEE 270 C
BOMA A< 75 7(HRGC) !
Hewlett Packard #:%8 HP6890
H S I DB-5(J&W)
0.25mmi.d.x30m, 0.25pm
BAYE 27 ) v LR
BEAE 2uL
EAORE 280C
FAESEMH :120°C (Imin)—(20 C/min)

—300C (8°C)
R e (7 M
Native-TBBPA ; 528.7296 (& A #* )
556.7609 (FEFRA 4 >)
PC-TBBPA ;| 540.7699
7 ) vde 240

2-4  SHTHER(E

DR BRET QPR 11 FESITE
FARAEREE (0 1) KRINTH
L0 R R REBRBER A 9ET)
Rz, RE (00Ing/g) . DAY
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=) GABE sg FOoLHBFIZED LD
ReFLzboxE AW, Thbb, BH—
L U7z BN EER Sg & SomL & EE D
BIZKEFE L, "C-TBBPA  0.5ng IR L,
A%/ —=)N20mLEZMA.R) O T2
BRI U7z 3000rpm T /090
%, LE% 100mL oo — M IZBL
Tzo PEOUEZHERBKOEREICLD
ML, X9/ —LVBaE L, A5/
—)VEBIZ20 mLD n-~F Y &M TR
oL, HER, THZ s%EtLF Y
7 7K 120mL & T AN TIH V7 200m
Lo —MZB L, T2V o0
O X% 30mL T2 [Efht L, EKRER
FrUvLAEHRBSEGRGEEE, Y7
TUAY KR, BERMEL -, Z
iz, 1molVL-KOH/ ¥ / — )V ImlL,
VIFIVIRE 02mL 2MA TX<ER
L. 30 CT 30 /MH#HELL, Z D,
Imol/L-KOH/T % / — )V 4mL % 1 X T,
70 CT | REIZEN MBI S, BE,
KEJK 3mL A, n-~F ¥ 10mL
T 2[R Uiz n-~NF Y VB3 KR
B bV LTRSS &, BIFEL,
7OV INAT LTHBET> T2, T2
bbb, XAV —=LVERy Mz7a ) D)
05g ZFEL, 2%Y TF NI —F )b/~
FY 2 TmL THH L, TRNEEEHN
ACEBEZEL, Y)Y R84 2 (¥
Dt ade) 2.5ng RO/ FrEMAT
#2000 pL & L, HRGC/HRMS T
AEL, EEBEMLERFREICEL -
Tiro 7, EIRRINERE &0
THEHEEZITW, YV 2847
DY vdo &7 ) =T v T RINA
7@ “Cu-TBBPA ¥ DY —75REH LD
HEL I,

BERE (BEREH) 2WTLH—
{LL7-DH 5~10g E D, RANEHE FER
DEIEERIT > Tz WRERIIEEEL
720

C. #RJ{VEE
1 RERYVA XXV VEHRUORELLY 7
VI —FIVEOBREERE — <
—47w PNZ7 oy AR (BIRHX,
EUEAX) 2 X2 ENERHECER
. Gt T O BN D9
-1 =479 INRT Y P AYTF 14—
B (FEEEHK, BARAX) ot
FEGERX (F)IE) RO R X
(BER) TBTAaT—4 vy b N2y
MAElD 1 B0 D 13 BETONNELT
o lze BEESHLIZBOBE TIRMER
&6 RURTIIRT, AMER»SEW
L7z PBDD/DFs & U' MoBrPCDD/DFs O
—HERE%Z3*K 8 IZ, PBDEs @ — H L
BAEERIIZRT,
HEMERX, EREX DO EH 5 L5 4
BOMmEEY» S 1,2,3,4,6,7,8-HpBDF A%
NENHALFIRET 0.14pg/g. 0.17pglg
DETHMENT, & 4 i3, BHME
NG —, I=H)VVEREEFNDIN,
NHMBEHO —B4- D ARFERIIN 10g
CHDOBRMBIZHEXT LWz,
PBDD/DFs —H#EHEIZZ N T 13pg
(FEHEELX), 2.1pg BIERHEX) T
Holeo WAL XL THSD
1,2,3,4,6,7,8-HpCDF O &V S (7 %%(0.01)
EHWT, Ino50%E 4 BNz BT
HEHEERE (TEQ 2HEHLLHER.
0.013pgTEQ (FFEEEHIX) 0.021 pgTEQ
(BARHX) B THEWETH - 72,
FAR LA DOHIETRXTND TH - 7z,
PBDEs 23 XTDE,MSHH I NI,
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FEOEBX, FHERBXoWTng, &
PBDEs B E 325 4 #F. 28 10 8%, 55 11 &%
DIEZ &7z LU, B4 HFED—H
REEN VW28, PBDEs O — HEHL
B, B 10 HEISOFSNRENTIE
b ol (K 50%), SEEADES
21 ROR 2 12Rd, EEaEEERE

LT, 4 REMMEDHT, 5 BELED
#99.#100, 10 REAEDH#209 TH - 2. 4
REAKDOH#4T 1T, B8R 10 B (BAED
TR REGEI) TH 0% EHE
MWKEDN-Tz,

B1HEICE 3HETON—Y )LD
—HEREEZRDDLE ND % 0 &L
BeEE. ND ZRHETRED 2 70 1 &
LEBADmMATidAERT >k, & 10
w B B L 7= PBDD/DFs kR U
MoBrPCDD/DFs, PBDEs O — Hi&H &%
Yo

HRADFHEEESR Sokg ¥ IKET 5
&, RERY A A% 4 (PBDD/DFs,
MoBrPCDD/DFs) @ —HENR &, TH
VUEHX TlE, ND=0 & L7=8&1%
0.00026pgTEQ/kg/day . ND=1/2LOD & L
72 a1 1.92pgTEQ/kg/day & B it X
oo BABMIX TIE, ND=0 & L7z¥& 0
0.00042pgTEQ/kg/day . ND=1/2LOD & L
756 D 1.57Tpg TEQ/kg/day TH - 7=,

YRR 16 FEDY A A4y EOER
FIZBY B H5E (0 SRR kA RiE)!
&b e, BERS A A2 VvEOPE
WEH#HXIZE T 2 FEHERE
1.42pgTEQ/kg/day, BHERHIKIZ 351F 5
EHUE S 1.74pgTEQ /kg/day TH - 7z,
WERET ATV 08, RERVALF
YUVHOBENEEZRLADOELEGED.,
PEEEEX, ERIKO 5,

E O — BB E (TDHO
4pgTEQ/kg/day % T 5 & B XN T,
—H. REAY 722NV —F NV HE
(PBDEs) O — HEM&E T, AE 50kg
EY AP EHEEMX TIE, ND=0 & L
=& W 2.16ng/kg/day. ND=1/2LOD &
LB A4 22Ing/kg/day TdH » 7z, B
R X Tk, ND=0 & L 7z & »°
2.79ng/kg/day. ND=12LOD & L 7= % &
DY 2.84ng/kg/day T -7z, TN HDEIE
PR 14 FOEMBEY—7 v FNA Ty
MARIZEHHED PBDEs —HENE
D 2.34ng/kg/day(8-10 REMEITEE N
TV WMEREHEITENVETH > 2,
PBDE @ LOAEL(m/NEHRIE) 1
Img/kg/day DEM T WhrEEZ BN
TW3, ZNETT-> TERRHEBIZSHST
% PBDEs OEHEIZZ OEE LT 5
& 3x10° 7D 1 T LB TN WEER
ThHH5Zeho, BEORMIETHTH
PRI ABIZEELTVWLRLEEZ BN
Do

12 A BERICZBTEIRZS 1A%
VERUORFELD 7220 —F VD5
#r

RSIWIZOMET 12 TIVERT,
RAHTT DA XF 5B, V7 s k%
## & L 2, PBDD/DFs X U
MoBrPCDD/DFs i 9 X T DA T ND T
Holz,

PBDEs D7r#ifEHR %% 11, PBDEs O
B EEXT-DDRERR 12 IZRT,
PBDEs i 9 XRTCOE»rHRIH I NI, &
HEX-D D PBDEs BEIF 2 X+ &
DOLY T DITHEET 4 L EED -
Too THUE, R2IWCRTHED, 2XF &L
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DL T OHPERETH 12 5, HET
2B RELL BhERED s BFEESL
lHTHiHrEEONS, — /., BHESR
LD OREIZLIEA, PHTAXF
W 14.7ng/g fat, ¥ 7% 11.3ng/g fat TH
2le ARFOHBETH T EIDLED
T RIREORE L /s o Tz, HEEEIZ
Br M 7 - A BN EHORETHT L
Te A X% (FPEHIX, HEE 1230g) 35
WiEEYM7-0D T 457ng/g fat TH -7 2

2 6. PBDD/DFs & UF MoBrPCDD/DFs O3 ! FER

£t & BRETRE
pe/z
2,3,7,8-TeBDD 0.01
1,2,3,7.8-PeBDD 0.01
1,2,3,4,7.8/1,2,3,6,7,8-HxBDD 0.05
1.2,3,4,7,8-HxBDD 0.05
OBDD |
2,3,7,8-TeBDF 0.01
1,2,3.7,8-PeBDF 0.01
2,3.4,7,8-PeBDF 0.01
1.2,3,4,7,.8-HxBDF 0.05
1,2.3,4.6,7.8-HpBDF 0.1
3-MoBr-2,7,8-TriCDF 0.01
2-MoBr-3,7 8-TriCDD 0.01
1-MoBr-2,3,7.8-TeCDF 0.01
1-MoBr-2,3,7,8-TeCDD 0.01
2-MoBr-3,6,7,8,9-PeCDD 0.05
1-MoBr-2,3,6,7,8,9-HxCDD 0.05
1-MoBr-2,3.4,6,7.8,9-HpCDD 0.05

EhB, TREET S, SEOZX
FEZDHK 13 DEVRBETH >z, A
XF 5MME, Y BREIZBITHFECA
N TO PBDEs IREIZAKE <&V
1A IR A

K 3 ICAX¥ &Y 4 D PBDEs FM:fk
MBI EER LI, EBBIZEVWTH, &
NMEPOFEEREARTH S 4 REMKED
#47 DEIE DK ASHRERE TR LED > T

% 7. PBDEs D FRE

R B TERAE
pe/g
2,2’ 4-TABDE (#17) 0.1
244" -TriBDE (#28) 0.1
2,2' 4,5°-TeBDE (#49) 0.1
2,3",4'6-TeBDE (#71) 0.1
2,2" 4,4”-TeBDE (#47) 0.1
2,3’ 4,4-TeBDE (#66) 0.1
3,3'.4.4-TeBDE (#77) 0.1
2,2’ 4,4° 6-PeBDE (#100) 0.1
2,3’ 44" 6-PeBDE (#119) 0.1
2,2',4,4° 5-PeBDE (#99) 0.1
2,2 3.4,4’-PeBDE (#85) 0.1
2,2',4,4’ 5,6'-HxBDE (#154) 01
2,2',4,4',5.5-HxBDE (#153) 0.1
2,2',3,4.4",5°-HxBDE (#138) 0.1
2.3,3’,4,4",5-HxBDE (#156) 0.1
2,2'3,4,4",6.6'-HpBDE(#184) 0.1
2,2’,3.4,4'.5",6-HpBDE(#183) 0.1
2,3,3'.4,4°,5" ,6-HpBDE(#191) 0.1
2,2'3,3" 4,4',6,6'-OBDE(#197) 0.2
2,2'33'4,4',56-OBDE(#196) 0.2
2,23,3",4,4",5,6,6’-NoBDE(#207) 0.5
2,2'33'4,4"55,6-NoBDE(#206) 0.5

DeBDE(#209) |
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H &, Codex ZTEEDEBT 2 HEMER
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ng/g. wb I 2 (%)
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#1565 ANEFPIURFEACR 7/ — A (TBBPARUEELY 7 =
)T -7 (ZPBDE) #IEF
- > PBOLK*]  TBBPA
WA | No. g AR R\ENEE S ng/E
58 @ B (%) Wb b
[~7 xR 5.67 0.23 0.02
2|7 + = K # 7.52 0.11 0.03
sl7sn7 | K& 0.37 0.05 0.03
Hy VA4 x & 0.38 0.17 0.01
Slang oy (R 0.74 0.13 0.11
slre Bk | K&K 0.19 0.0t 0.02
Mh < = PE S 9.88 0.70 0.04
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ANA - Bioanalytical Approaches for POPs Detection

Screening for dioxins in retail fish using a combination of a PCB ELISA and an aryl
hydrocarbon receptor immunoassay (Ah-immunoassay)
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Yasuo Kobayashl Kumiko Sasaki', Tamio Maitani’
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Introduction

Our study of the overall human diet in Japan showed that fish and shellfish are the main sources of PCDD/Fs and

dioxin-like PCBs (dioxins)1. To assess the risk posed by retail fish, it is therefore important to develop screening
methods for dioxins. A reporter-gene assay, such as the CALUX assay, could be a useful methodology for this
application, but has the drawback of involving cell culture, which requires skilled personnel and elaborate equipment,
and their introduction is also likely to require that the assays used are licensed. An ELISA-based screening tool, in
the form of a commercially available kit, would be a simpler and very attractive alternative. In this study, we evaluated
the effectiveness of two commercially available kits, a PCB ELISA (PCB-EIA) kit and an Ah-immunoassay (Ah-1) kit,
for screening for dioxins in fish. We tested the PCB-EIA, a competitive immunoassay specific for PCB 118, as a
screening method for mono-ortho PCBs and the Ah-l, an ELISA-based aryl hydrocarbon receptor {AhR) binding
assay, as a screening method for non-ortho PCBs and PCDD/Fs.

Materials and Methods

Sample preparation for PCB-EIA and Ah-I: The procedure for preparing the fish samples is shown schematically
in Figure 1. Samples of 20 g of retail fish were homogenized and incubated in aqueous KOH for 16 h at room
temperature. The alkaline hydrolysates were extracted three times by shaking with n-hexane. These extracts were
treated several times with concentrated sulfuric acid, and loaded onto a multi-layer silica gel column. The eluate
obtained with n-hexane was loaded onto an alumina column. After washing with n-hexane, the first fraction,
containing mono-ortho PCBs, was eluted with 2% dichloromethane/n-hexane, and the second fraction, containing
nen-ortho PCBs and PCDD/Fs, was eluted with 60% dichloromethane/n-hexane. The first fraction was dried by
evaporation; the residue was re-dissolved in 100 pl DMSO and used in the PCB-E{A.The second fraction was further
purified with a sulfuric acid-silica gel column. The eluate obtained with n-hexane was dried by evaporation, and the
residue was re-dissolved in 20 ul DMSO and used in the Ah-f.

PCB-EIA: This kit was used according to the manufacturer’s instructions (EnBioTec Laboratories, Japan)Z. Briefly,
PCBs in samples competed with a competitor-horseradish peroxidase (HRP) conjugate for binding to an anti-PCB
118 monoclonal antibody, coated onto microtiter plate wells. The bound competitor-HRP was detected with the
enzyme substrate, 3,3',5,5'-tetramethylbenzidine. The assay used a standard curve with varying concentrations of
3,3, 4'-trichloro-4-methoxybiphenyl, which is a surrogate standard for PCB 118, and had a detection limit for PCB
118 of 10 ng/ml (125 pg/well}, corresponding to 50 pg/g in the test samples.

Ah-l: This kit was used according to the manufacturer's instructions (KUBOTA Co., Japan and Paracelsian Inc.,

USA)3. Briefly, samples were mixed with a reagent containing dioxin receptor element (DRE) DNA oligomers, AhR
nuclear translocator protein (ARNT) and cytosol components containing Ah receptors. The mixtures were added to
microtiter wells coated with DRE binding protein. The presence of dioxins promotes the formation of the AhR-ARNT
complexes, which then bind DRE and so bind to the wells. Binding was detected with an anti-ARNT antibody and a
second antibody conjugated to alkaline phosphatase. The assay used a standard curve with varying concentrations
of 2,3,7,8-TCDD for which the detection limit was 5.0 pg/ml (1.0 pg/well). Measurements for samples containing
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