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Abstract: Total PCBs (62 congeners) has been determined in the retailed foods by the isotopic dilution method

and the exposure assessment has been performed. Put into a food sample '*C-labeled standard for recovery

was added and then it was extracted, cleaned-up by multi-layer column chromatography and then analyzed
by HRGC/MS. The average levels (ng/g) detected was 0.1 for rice, 1.8~3.4 for meats, 0.3~3.7 for milk and
dairy products, 10.0 for egg and 0.8~34.4 for fishes. Distribution of total PCBs was in order of fishes (94.4%)
> meats (2.3%) > eggs (1.7%) > milk and dairy products (1.3%) > rice (0.3%). The estimated daily intake(EDI)
was 14 ng/kg bw/day. It was concluded that there was no health risk at all.
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PCBs methylsulfate EH/\]'E‘EE JAsle Aoz &
#A 9lemn, PCBse %4 % PCB 138, PCB
153, PCB 170 2 PCB 1809 A% 7FF &3F A o]

7e Aoz Ryg vl Y}t ol WHO A7)
T2l JECFA(H FR7Hed 719194 8)= 47
ool PCBs 494 A& Aroclor 1242 3 34
£ ©] 839 NOEL (No Observed Effect Level) 40
ng/kg bw/daye 31901, ALE9] PCBs E3HES
A7rste] HQl o ® L7 F A FHPMTI,
Provisional Tolerable Monthly Intake)& 3} 21}
o8 7k o]8]¢ EAZ Q3 17t s A3k
SHA| Zk(Tolerable intake)S o} 71X A 3] &
&3 gt} 26

o= sl pCBse] BEHAOlE o 130%
o] FEAR FAH dvkal AL =, olF
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7+ A A el WA o2 1930d] o]F = AALE]
ol 5 A TH? Aroclor 1016, 1242, 1254 2 1260
o=l og rate] AF A 7 % A T
S Yepddes 237t 9o, A dAT- A (1ARC
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2.1. CjAMA =

Y 5 2 FFE) 87, &7 s1AE@@a 32
A, EHX]JJ] 2671, §aL7] 2374) T 2 frEE
254 94, X= 167), EFAD) 234 & F=4¢
& 11374(31%01 187, A=) 187, #=A] 1874, 271 15
A, He] 104, Fo] 184, & 84, 4 84)& F&
SN =A(AE, A, FA4E 35, e )elA F 2507
S FYste] 7R REjdte] #H27E 423} g
T A EE ARSI

PCBs ¥+=37 EC-4189, BP-MS, EC-4909, EC-
4902, EC-4905, EC4914, EC-4050 (Cambridge Isotope
Laboratories, Andover, MA, USA)S- A&-3} T} Al <F
2 fF2 2 el n-84h 2u(To] S48, Wako
Pure chemical Inc. Osaka, Japan), €t oA &= &
F4(GC-MS&, Burdick & Jackson Co., Muskegon,
MI. USA), &4k v ZFE28, Wako Pure chemical
Inc. Osaka, Japan), FFAHIEF(ZHF5 R4 &,
Wako Pure Chemical Inc. Osaka, Japan), 1M F4Fs}t
UEF & (Wako Pure chemical Inc. Osaka, Japan)
ARSIt JA g ol ARS-SE &2 33 SR )]
RS AHE39 T Glass wool 2 cellulose thimble
(Supelco inc., Bellefonte. PA. USA)S EF S 2 34]
7+ &<t Soxhlet FZske] A2 ol ARG-5FSATE

22. CEZH3=0EDMT] =X
A A2 7HA60-200 =41, 1T. Baker Co., Phillip-
sbug, NJ. USA)S &g 9 TS 2 W&o 2 A3
ako] 180 °Coll A 2417 F<t ﬂﬂi}%}@ AH-g-3FaL,
718 Arhae g AEE T4 A7 100 g
S AL 1M FASIIEF &9 44 g8 B3]
—Eﬁ%ﬂ e F A7ske] ARkt A A
A2 7H4 100 goll Bt 44 g& B F
Z1gated Zzﬂ Ag AHESIAT. g AR vE
a9 Fig 13} o] A g AAS $1%
PCBs Al AR&-3HA T

23. |

E28 2802 Ultra 2(50 mx0.25 mm, 0.33 pm)
7} A2 73 2 ukE 22 9] (Agilent 6890N, Agilent
Technologies, USA)E, 18]3 HE7|2= AHEA7]
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Fig. 1. Preparation of multi-layer column chromatography for
analysis of PCBs.

(Agilent 5973N, Agilent Technologies, Palo Alto, Cali-
fornia, USA)E AF&-5le] £4151% T

1) 358 548 EFEZ(LCS; Labeled Compound
Standard)

PCBs (2% $FA)e U4 2FEZH LS EC-
4189 (1,000 ng/e)S =912 F=7} 500 ng/go] 7
EEERrE

2) %8 FFEZ(CS; Calibration Standard)

62% PCBs9] g %FE32-& BP-MS (2,000 ng/g)=
EY|Qle g FE7} 1,000 ng/go] A EA sl AL
sttt

3) U5 EFEZ(IS; Internal Standard Solution)

pEAREI Y Z/AFREA 7] FYskr] A
A7kl R EFEZE S EC-4909 (*C-2,2,6-TCB;
#19), EC-4914 ('3C-2,3',4',5-TeCB; #70), EC-4902 ("*C-
2,3,4,4'5-PeCB; #114), EC-4905 (C-2,2'3,3'4,4 5-HpCB;
#170), EC-4050 (1*C-2,3',4,4,5,5-HxCB; #167)24 2}

rlo
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FE 40,000 ng/gs =MIICE FE7F 500 ng/ge] =HA|
3]4ste] ARE-3AT

4) 4 3148 FFEZ(PAR: Precision and Recovery
Standard)
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PCBs 557} 1, 5, 10, 25, 50, 100, 250 2 500 ng/g
RE AZE FFYe 9% FE9
A 3Fg 2L EFEF(LCS, 50 ng/g) 2 WH

A®S, 50 ng/gy A7F 2AS] AFFAL 2

(1) 24 A&
FA%ste] YE BAT NEE A0

E(blank)?t A9 3|F& SHE AT FF T
FHIIEFS ¥ & EE AR F5E £
PCBs EFEZA(LCS)S Z+7F 10 LA A 7sislom
AD3|FE YA B0 PCBs AW 348 BFE
Z(PAR) 10 pLE #7138 & HEFE29Eh n-d3F &
Sg-N(1:1, vv) 300 mLE Al&3te] 2427 &<
Soxhlet5Z(5 cycle/hr) 3t &3 Th2 GC/MSH
A& FSJste] FgsGitt. ol o] FEAE o83ty
AT 3T

(2) HA A= (S

#ZAskE AR 200 mLell Al 59] §F S A8
A SALE 2 g& Yol 3087 e T RE
Al&e] PCBs 3]4& 44 XFEALCS)E 47
10 pLA H7star, AEs]|4g gl2A 8= PCBsS
A 348 FFEHPAR) 10 uLEFH 718 o 9
YolH|Z: AfoHE T (1:1, viv)SZ 23](200
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452 QFE - MAY -
A& F9Jste] 23Sl oli o] FE9S o83ty
AehgE ek

2) A3

23 AT 10 gAE 1 g) B FFEEMVERS
223 Zdo) n-F2he ¥ A8 E n-F2F 3 mLG3
IhZ GSAIA A A dSel Forek & oF

[\

o}
087 AYS Hle F n-gt 150 mLE 2% 1W-E

&g §PAI7] &S 40 °C F87F0lA 2
¥27)12 AFE3lY 0.5 mL 714 &3 528
A BE n-#2t 5 mLG3)E &8A17] o2 ZEHE o
Fste] AL A EZ ARSI

3) 8A

)\]-7] ==Q o _% Flg 1_4 71—0] U]—— g—a«l ELEU}-E
aefs|o] ALt Bt AR L 7hete] n-H Ak
130 mLZ £&A]7]3 PCBs% LH—rﬁ_—Zr%%_‘(IS) 100
uL~ 74 g AAEE71E AMESke] 100 uLE
%3] HRGC/MS® 1 uL S8kt

Lo

244. 7|7|12M

PCBs 62%F &4 4§ 93 77184z 0e
Table 13+ 220t EA 202 dojxl ARvEIHG
o] gart FFAE A9 WiEE A7k GRS
57{4 -5]- /\ﬂEﬂo]& (M) JJr (M+2) r= (M+2)+9]-
(M+4)" 2711€] o] A 7] H]go] ﬁ-%u 59 i
o] &gkell thal £15% ©JHd A& PCBsZE FAEA]
3t TH(Table 2). T3 A3 7d oA A% PCBs
of tiall ol ul-&3t= %Z 92 ¥FEA
(LCS)ZHe] WMAH|E %5 Al tUste] R
A At

Table 2. List of PCBs and m/z for analysis
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Table 1. HRGC/MS conditions for the analysis of PCBs

Column

Ultra 2
(50 mx0.25 mmx0.33 pm)

Oven Temperature

Carrier gas and flow

rate
Injector
Transfer line
Type of injection
Injection volume
Ionization type

100 °C—15 °C/min—200 °C(3 min)
— 2 °C/min — 220 °C(8 min) — 250
°C/min (5 min)—>300 °C(3 min)

280 °C
280 °C
Splitless mode

1

uL

EI (positive)

He, 1.0 mL/min

Electron energy 70 eV
SIM,
. Group 1 : 1, 4, 7, 10-CBs
Monitoring Group 2 : 2, 5, 8-CBs
Group 3 : 3, 6, 9-CBs
Ton source 250 °C
25 T&EE Wit
2|Z ZF % PCBs(62%F A9 A&, 20054
7% - G ZAES) o AFE A 19
A A% (gday), A=+ Hat AF(S5 kg’ 2 S2luEtet
Hggo] Ve dwle] AT ALMATAR(IDL

Tolerable Daily Intake, 5,000 ng/kg bw/day)S 3L 3}

= aro =
oqk—%o;'zr

e,

3.z 4
. dEs ¥ sfe

PCBSJ A= 55

a2

&

Attt ztol= JLot s/

m/z i
Congeners IUPAC Number Theorf:ncal

M* M+2)" (M+4)"  (M+6)" ratio

Monochloro biphenyl 1,3 188 190 3.01

Dichloro biphenyl 4,8,10, 15 222 224 1.52

Trichloro biphenyl 18, 19, 22, 28, 33, 37 256 258 1.02

Tetrachloro biphenyl 44, 49, 52, 54, 70, 74, 77, 81 290 292 0.77
. 87, 95, 99, 101, 104, 105, 110, 114, 118,

Pentachloro biphenyl 119, 123, 126 326 328 1.53
. 128, 138, 149, 151, 153, 155, 156, 157,

Hexachloro biphenyl 158, 167. 168, 169 360 362 1.23

Heptachloro biphenyl 170, 171, 177, 178, 180, 183, 137, 188, 394 396 1.02

189, 191

Octachloro biphenyl 194, 199, 201, 202, 205 428 430 0.88

Nonachloro biphenyl 206, 208 464 466 1.32

Decachloro biphenyl 209 498 500 1.15
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N (signal to noise) ratio 3 ©]ellA < 0.1 ng/g & 32
FoleH, PCBs®| 3|4&2 Table 33+ o] &=
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Table 3. Recoveries of PCBs

2. ME & PCBse ZH&™
2 49 52H2004-2007) ZAF3H 2]Z 3 PCBs (62
FEA)e AEFS Table 494 72Th PCBs HEF
& HFgHoez & 01 ngg, $F 5 41327] 1.8 ng/

453

Congeners TUPAC Number Recovery SD(%)
Mono-CBs 1,3 86.4 4.7
Di-CBs 4, 8,10, 15 92.8 6.7
Tri-CBs 18, 19, 22, 28, 33, 37 90.4 12.0
Tetra-CBs 44,49, 52, 54, 70, 74, 77, 81 107.0 10.5
Penta-CBs 87, 95,99, 101, 104, 105, 110, 114, 118, 119, 123, 126 100.9 19.5
Hexa-CBs 128, 138, 149, 151, 153, 155, 156, 157, 158, 167, 168 169 101.5 9.2
Hepta-CBs 170, 171, 177, 178, 180, 183, 187, 188, 189, 191 101.1 4.1
Octa-CBs 194, 199, 201, 202, 205 101.5 2.6
Nona-CBs 206, 208 102.4 7.5
Deca-CBs 209 102.8 33

Table 4. Concentration of PCBs in foods monitored during 2004-2007

(Unit : ng/g wet weight)

Food No. of Sample 2004 2005 2006 2007 Average
Cereals Rice 8 ; 0.0 ; 0'(3_(;')“ 0.1
Beef 32 E :;?;f 0.0 ! (?31)3 Ogjf 1.8
Meats Pork 26 4(25)5 0.0 28;‘)5 ! (?;)2 28
Chicken 23 8'?9'.161)'0 0.0 z(;;)z o(g;)s 3.4
Milk and dairy Milk K i 0.0 0&3?256 05)?255 03
products Cheese 16 2(451—2)0 0.0 2.?{;112;.1 0(?—;)8 37
Eges Ege (york, only) 23 z(if)S 0.0 2(;363)2 ! (;;‘)8 10.0
Pacific mackerel 18 19(244;361)5 2(;'_;)7 4(;_343)6 7(2é17(;2 17.4
Spanish mackerel 18 26(463_526)7 7(‘;_3)6 13(271_ 1)7)3 5?9_156)2 20.4
gl s st wes
. Vowewer 15 TS sssesr
Alaska pollack 10 ] ] ! ég)g 0(‘1‘;‘)1 16
T A O
Oyster 8 - 0 1(%_51)7 0.8
Crab 8 - 78;‘2_252 0(?5)6 79
1"+ Average
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454 2FE - AR -

g, A7) 2.8 ng/lg L H3L7] 34 nglg, - 03
ng/g X = 3.7 ng/g, AT=EA}N) 10.0 ng/g?] AEF
$ HelFEgon, 55 Y FAA=GA 29
EFsEAW), 7HREW), ¢ 2 F7HE 3
Al#te] PCBs 715 200 ng/ghth S 302
At

TAHE F PCBse] HAE#HS 1150 174 ng/g, 4t
2] 20.4 nglg, 23 344 nglg, Z7] 24.8 nglg, HE
1.6 ng/g, &) 10.1 ng/g, = 0.8 ng/g & ZA 7.9 ng/
g8 FELE 2AH LY, 959 7|EE S peak
patterny &= A Ao 2 A vlale oy
9 o) o) B IR 2,000 nglg, AR
o] sl F 2 2 500 ng/g, 23 o F & 7tz
F 3,000 ng/g, TF L FERAZ1 o] F 500 ng/g,
AT RE o) F & 71FE 2,000 ng/gd] 71ERE
o R sEow 2AAT

AFHE PCBs®] HAEFE 44 > =7 > 444 >
250] > FAo] > AP =EA)S] o8 B

T, o F Aol s AN AEE

Ll o

b o
> NE o

A - AEsE

B Rice O Meats O Milk and
0.3% 2.3% dairy
products
1.3%
O Eggs
1.7%
OFishes
94.4%

Fig. 2. Relative ratio of PCBs in food commodity.

> $-f R HHEE(13%) > B03%) ©O® F
o] V4 BE RIS HAF Qo 2AHIT
Bo] AR o & thE AZ 2o H]s)] PCBse 7
o] B2 A& Oliveria Ribeiro CA 5'*o] B3k
AFES 23 | AEA ] 225 7] oo

}1\_1.
o~
T
=
™
=

o7

i O ol rx

ol PCBs®| =3 Fo] S7Hsithe @J%Q‘r °‘7<l A

o, ojfollM F2 HEHE AAEL 72, Al

Table 5. Ratio contents for indicator PCBs out of PCBs in foods

47

[SPCBs-7]/[SPCBs-62], ww(%)

Foods
2004 2005 2006 2007 Average
Rice - 0.0 - 14.0 7.0
Cereals Average 7.0
Beef 36.7 0.0 229 12.6 18.1
Pork 31.5 0.0 25.0 17.3 18.5
Meats Chicken 31.8 0.0 217 18.4 18.0
Average 18.2
Milk - 0.0 8.4 10.2 6.2
Milk and dairy products Cheese 354 0.0 8.9 16.4 15.2
Average 10.7
Egg (york, only) 28.7 0.0 28.4 83 16.4
Eggs
Average 16.4
Pacific mackerel 32.5 42.7 35.8 48.0 39.8
Spanish mackerel 37.5 50.7 384 44.7 42.8
Hairtail 21.5 46.2 479 48.5 41.0
Yellow croaker 31.0 - 35.2 39.7 353
Fishes Alaska pollack - - 11.9 62.3 37.1
Eel 28.5 72.6 28.2 45.9 43.8
Oyster - 0.0 - 27.4 13.7
Crab 35.2 0.0 - 29.5 21.6
Average 34.4
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2|¥F % 5 PCBs® ¥A 2 =& A7t 455
Table 6. Estimated Daily Intake to the PCBs of Korean
. Daily Estimated intake
Food items (né/eV:JW) FO((; d;nt)e;k ©  intake of PCBs of PCBs
& Y (ng/person/day) (ng/kg bw’/day)
Cereals Rice 0.1 205.7 20.6 0.4
Beef 1.8 17.8 32.0 0.6
Meats Pork 2.8 37.2 104.2 1.9
Chicken 34 152 51.7 0.9
Milk and dai duct Milk 0.3 66.5 20.0 0.4
e and Gy produet - cpeese 3.7 0.6 22 0.1
Eggs Egg (York, only) 10.0 253 253.0 4.6
Pacific mackerel 17.4 5.8 100.9 1.8
Spanish mackerel 20.4 0.6 12.2 0.2
Hairtail 34.4 22 75.7 1.4
Fish Yellow croaker 24.8 3.5 86.8 1.6
15hes Alaska pollack 1.6 33 53 0.1
Eel 10.1 0.6 6.1 0.1
Oyster 0.8 0.8 0.6 <0.1
Crab 7.9 2.1 16.6 0.3
Sum 787.9 14.5
gl wek PCBF E4, B Ausb gebd £ 9 ANFECE 2w Selue F9 199 57 PCBs
o= 219 8 o AT HF2 o2 787.9 ng/person/day©] L, A F
kel 199295 20023714 A F 2ojx T 35 PCBs =ZF @2 14.5 ngkg bw/day] FE2
AtellAe] PCBs A 3¢} Blatsl & o, $-f % 7k B2 YEI 5GPl AAE A FHSHAIF 5,000

F <0.1~6.8 ng/g, AIH 02~1.7 ng/g, S F 2 715FE
0.1~4.1 ng/g, ©1F 03~322 ng/g®] HAEFFo =N
B 24 Ao} fARE A e

St ZF PCBs (623 &%) % indicator PCBs 7
% 9] HEA(IUPAC No. #28, #52, #101, #118, #153,
#138 2 #180)7} AAeh=E H&2 HaH o2 & 7.0%,
S5 182%, +H % F7FEE 10.7%, AFC=E2)
164% 2 FAHE 34.4%9] HI&-S 2R3l 9o, o]
% M9 79 & PCBs(62%) ¥ indicator PCBs (7
el AA ek vl 7 EATH(Table 5). FrE2F
SPA A (EFSA)'-2 PCBs(19% 53A4]) 5 indicator PCBs
7} 49-57% Bl &S A gt sl en, ol & A+
ZAMs} vl & v ¥ PCBse] 554 £R7E 793

o Ae] fake S & 4 gl

33. 12l 1 PCBs 62&°9| =% HJ|
2 49 FSH2004-2007) ZAFS A1E F PCBs(62
% TEA) FRFe AR s 20059 HVAG -
FEEAP 2 AFES Hat) 55 k'S o183t ¢
et AHEY &35S AT (Table 6). A

0!

ol

=
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ng/kg bw/day) 2 1,000 ng/kg bw/day<} Bl w3l z}
7t 03% B 14%2 v §- ¥ o R H7HE R,
2979 A = AES B3 AT ¢ T
PCBs =% %-& 50 ngkg bw/dayZ o] & ©1F7F 50%
£ ARG o, dR7x 5% JddAdFH e
Azt vl Al Z47F 1.0% 2 5.0%2] FEoE Bt
= At}

AZ2F78 v 29 199 PCBse &5
2 0.6(F)~253.0(A F) ng/person/day ] oM, A F
F 1Y =EFLE <0.1(F)4.6(A ) ngkg bw/day =
A &7¢] TDIS}F B E w] <0.01(F)~0.09%(AThHZ 3
7h=E At

shE, AuTh7e] 19929 FE 20028714 F2] o]
AHTDS; Total Diet Study) 23& Et= ¢
ZFES HF 4.1 ngkg bw/day©ol 92,
6.0(199241, EEE)-2.1(2002, #F1) ngkg bw/
day®] o2 HAAH o7 Fadte AEFS BT
o™, JECFAoIA 37}t Rhesus Y5o]S thAte
2 o9& NOEL 40 ng/kg bw/day Bt} @& F=Fo g
3 7b=] ek

e
=
e b



456 o3 - AR
olsh 2o AW ¥ v F HF FA HEOR
BE PCBsS] =EFFEE S FUE) A%

A7 9= Aoz HrtE gk 28y & PCBs9)
AeE FHoRRE fHHE 295 9 SR
A FA R ZFA 7] L9 EZ (POPs; Persistent
Organic Pollutants)2 2] 3}3 = AS 28 o
AP ol ¥k Z 2] (Source Direct Measure) X104 2]
sl Zo] S23kH, o] 3 IH A Codex(+#) 4]
FA AL 3]), WHO®] 4F3t715-?1 IPCS (International
Programme on Chemical Safety, 1993) 2 = 5 A7
Z}=rol| A ol gt 29 oS FstaL qiok e

wtg}A] PCBs7F AA =&F F A& 98 <&
90% ol =EHTRE g At o = /%5 F
AZof U)et 0UE AL 9 =5 ) A &H O
2 g =ojz{oF & Ao R AYztE|ofIty,

4. 484 B

U 5 F AFES dEeRE 2 49 T
(2004-2007) A8 % PCBs (2% 535A)9] A&
I et HHEY S AFE 2 =l He
Nes ZAZ =EH7E AAGSGELL A 5 F
PCBse| A HAEZFHS & 0.1 ng/g, 7 1.8~3.4 ng/
, - 2 f7H8E 03~3.7 ng/g, AIF 10.0 ng/g, 5
AHEL 0.8(F)~34.4(2A]) ng/gR 9=te] 7|FER T v
- G FFO 7 ZAEJOH, SR (94.4%) > &
FQ3%) > EF(L7%) > T+ 2 F7FHEF(13%) >
B03%) £O2 ASFEIE RAFYY, EI Z
PCBs % indicator PCBs (IUPAC No. #28, #52, #101,
#118, #153, #138 X #180)2] 5=A7} A 3h= vl &
AEHE ole ot & 7.0%, &7 182%, ¢
2 FEE 10.7%, AFC=EA) 16.4% L FA
34.4%°] W &R ®EE 0T, o] F FAHEC] 7}
B #X v &g AA A 34, F PCBs A
&, 20059 A% - QERAKEAEAT) & A=
T+ AF 55 kg& &3t vt FHEY =&
FEE A A, SEvE 599 AF T 1
PCBs A3 32 14.5 ng/kg bw/dayo 2 dHo] dd
F3AZF 5,000 ngkg bw/daySt Bl Al 03%2] 5
o2 A7 s Aoz HriE A

(<

e

o My oX md o rlo

e

ox

I
o

Inks

1. European Food Safety Agency(EFSA), The EFSA J.,

11.

12.

13.

14.

Rk

284, 1-137(2005).

. WHO, Polychlorinated biphenyls(PCBs), 2000. http://

www.euro.who.int/document/aiq/5_10pcbs.pdf.

. Food Standards Agency(UK FSA), First draft COT

working paper on organic chlorinated and brominated
contaminants in shellfish, farmed and wild fish(TOX/
2006/09), 2006. http://cot.food.gov.uk/pdfs/TOX-2006-
09.pdf.

. S. L. Grundy, D. A. Bright, W. T. Dushenko and K. J.

Reimer, Environ. Sci. Technol., 30, 2661-2666(1996)

. J.S. Park, O. L. Kalantzi, D. Kopec and M. Petreas, Marine

Environmetal Research, 67, 129-135(2009).

. Food Standards Australia New Zealand (FSANZ),

Review of the maximum permitted concentrations of
non-metals in food; Full Assessment Report, Proposal
P158, 1999. http://www.foodstandards.gov.au/_srcfiles/
P158 FAR.pdftsearch=%22Arochlor%201242%22.

AR EAGEE, PRIGEERMP LD TA T X

SR — A BRICE P A O EFERITO W T, 2008.
http://www.mhlw.go.jp/topics/bukyoku/iyaku/syoku-
anzen/dioxin/sessyu07/index.html.

L BABARE 20059 FUNATFIFZAKABY]), 145-

159(2006).

. o)X, AFTET 4, 32, 1-4(1999).
. Food Standard Australia New Zealand (FSANZ), Con-

taminants and Natural Toxicant (Standard 1.4.1), 2009.
http://www.foodstandards.gov.au/_srcfiles/FSC_Standard
1 4 1 Contaminants v107.pdf.

Food and Drug Administration(US FDA), Fish and
fisheries products hazards and controls guidance;
APPENDIX 5 FDA & EPA Safety Levels in Regula-
tions and Guidance, 2001. http://www.cfsan.fda.gov/
~comm/haccp4xS5.html.

HA R SRR T E R ], dhh 2 Do
eI, 2007, http://www.fTer.or.jp/zaidan/ffcrhome.
nsf/af42492d1c6fc0174925722b0060a34a/bbef943f8de
53f0a49256d390007b84c?OpenDocument# 4225km4
4ad4.

Health Canada, Canadian Standard("Maximum Lim-
its) for various chemical contaminants in foods, 2007.
http://www.hc-sc.ge.ca/fn-an/securit/chem-chim/contami-
nants-guidelines-directives_e.html.

C. A. Oliveira Ribeiro, Y. Vollaire, E. Coulet, H. Roche,
Environ. Pollution, 153, 424-431(2008).

Analytical Science & Technology



AEFTF

PCBs?]

15. Health Canada. Concentration of Contaminants & Other

16.

Chemicals in Food Composites, 2006. http://www.hc-
sc.gc.ca/fn-an/surveill/total-diet/concentration/index-eng.
php.

WHO, Updating and revision of the air quality guide-
lines for europe; Reporting on a WHO Group on PCBs,
PCDDs and PCDFs, 1995. http://whqlibdoc. who.int/
euro/1994-97/EUR_ICP_EHAZ_94_05_MT10.pdf.

17 Health Canada. Dietary intakes of total PCBs for Cana-

dians in different age-sex groups from the Total Diet

Vol. 22, No. 6, 2009

M

VS|
~

g

b

=EF

ot

7} 457
Study in Canada, 2008. http://recherche-search.gc.ca/
s_1?S_08D4T.s3rv5c3=basic&S_FSLLT2XT=PCBs&S
_S20RCH.11ng91g3=eng&S_m5Sm3typ3.sp3c5{53r=IN
DEX&S m5m3typ3.t3xt6p3r1t7r=OR&S m5m3typ
3.v1193=html/xhtml&I17c113=eng&s5t34d=health&
B3mpl1t34d=1&S 08DAT.1ct57n=search&S S20RCH.
d7cStlrt=1&S 08DA4T.plg3NImb3r=1.

. WHO, Environmental Health Criteria 140, Polychlori-

nated biphenyls and tetraphenyls, 1993. http://www.
inchem.org/documents/ehc/ehc/ehc140.htm.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


