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2 o IRy rmzvteddm/oids AFEA7IE ol fate] A%TH A 22Ae duE
o] Yool Thol $A1FE PHHU BT Dol AR e DA} QRFURS A 224
o} duiFnle] HF cde|$4l TEQ ¥ =% 4 40.3 pg I-TEQ/g lipid, 16.6 pg I-TEQ/g lipid .=, Al
PCBs %%+ zt7} 174.1ng/g lipid, 1510 ng/g lipidg}. A ¥ & 8 A}, 22219} YulFnle] cel
A oA 2y PUHAAS, 2F AFRNMY Fxe FARKAS 7 Y dd thol &4l 4
22 AAY & 9 40%%te] WHOoIA] A A1% 1-4 pg I-TEQs/kg bw/dayd] #4538 wt&3lsidt.
Abstract: Polychlorinated dibenzo-p-dioxins (PCDDs), dibenzofurans (PCDFs), and biphenyls (PCBs)
were analyzed by HRGC/HRMS in human blood samples from the Siwha industrial area in Korea. The
PCDD/F and PCB concentrations in workers were higher than those in residents. The average TEQ
concentrations of PCDD/Fs in workers and residents were 40.3 pg I-TEQs/g lipid and 16.6 pg I-TEQs/g
lipid, respectively, and the total PCB concentrations were 174.1 ng/g lipid and 151.0 ng/g lipid, respectively.
When applied to principal component analysis, the PCDD/F congener distributions of workers were
differentiated from those of residents. But, all of them were similar to the distribution in several Korean
foods. Estimated daily intake (EDI) of each person was calculated, and then only 40% to the total people
were within the tolerable daily intake range (1-4 pg I-TEQ/kg bw/day) suggested by WHO (1997).
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I 9)e)

A7} PCDD/Fsoll x&HE 7Z9= &4 wiAs
o) o3t w27 A Al 9 Aol o8 ez
e 4 Aok A5 = % =FE oF 90% o4}
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AL il A& £ 2louz A8 M oy
o) et YA g A9 dF Augos v
¥ PCDD/Fs9] =7} QAo o2 z2|ojjx]g)
PCDD/Fs 529} %2 A3 & noln]’ A=A} g
E5 Aol ] PCDDFs 5 x2t® §ARE 502
Busjea s oubde] Qi 2 Hrlo) F2 o] 4y
I 9)e)

tho] $41-2 Uuk 7l 4= ppt &) (10772) ]38}
o 2 pxz EREA u$- kA3 2jtEe o
A WellA9) uz}7]7} 2,3,7,8-TCDD2] A4 7oA
9doz’tule 717og B HT gt wlety QA
el 84 pxol w8 nyxz 3oy 9
F71 Yol 2] PCDD/Fs 557} f-iollMe 14-43
pg TEQs/g lipid, Holwg]7}ell M= 19-27 pg TEQs/g
lipid, Y&e]A%= 20-22 pg TEQs/g lipid 59 459
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& RZ ®7)31eh 22 FelM 17 (W-9, 471
¢ ASste P 61321593 H71E A
gAlIM ZHET A AFEe| 2 9 BF Aol
et Yl P 39 (1497 AR el
AFE Ux AMHECl L R-6% A9t 9] BF
JAdolglet. A& A Al AL viel, A, EFA,
A, B, §9, A& AR ol T 4
F2AHE A s

2.2. Al ¢

32 guof gl 72 HsjY] F o2 n-hexane, aceton,
dichloromethane, toluene (pesticide grade, Merck)2] §
71808 AMEIA - & DHAleM A
Wy Sl FFEe AUE 198 e §
7] 18] 4Al}EH (ACS grade, Fisher Scientific)&
AHgsiel. ¥4 wlrl e BAES A3
A3 BAHCMOS grade, J. T. Baker) & AR8-31c}. 8
A ) F AlRE FHA717] 8 A" SReE
3x} Z2F4el 5-10% (v/v)2] n-hexaneg ¥'8 7Zd7]
oA 7 Yol shakerg o]83fed 3087t AH3] &
& H, 33l AXNATIE wez 23] AAY A
& A3 AA AN AM FA N EAE AlA R}
71 $1% Al2)7} A (column chromatography grade, 70-

Table 1. Internal and recovery standards of PCDD/Fs and PCBs
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230 mesh, Merck), B]54 whsl Bal& A A7) $j8t
oFfu)v}(standard grade, 100-150 mesh, Aldrich)2} 4=
2He AA3 93 3R E B (pesticide residue
analysis grade, Kanto)-2 ARME8}l7] Hol] M3 oxg
AAs}7] 9% AYe sk} Dichloromethane £of
F o83l &€ 3F = 289 33 WA
o) AR A3, AHsA] ¢ AL M FHE T
7} vheeiA] 130°C (A2]7Hd), 180°C (dFaj), 450
°C(FFHARER)NA 16417 o] EA3A A ¥
AA Alg B3 4417 4 &8 HRGC/HRMS
2 BEAsto A A, A ubiel] Abahglol
PCDD /Fs7} HEH A ot o] F2+ AL
2] g sl solM FAAZ F ARG
A3 Az 218k AR o] 43le] 4% (wiw) X,
G714 A=7A-e 1N ag. NaOHE gHEoiA] 39%
(wiw)Z 2hsglc}. AF-5l PCDD/Fs % PCBs W& &
FEAY 344 RFEAL] R/ Table 10 e}
Wit

23. 5% ¥ HonH

ZAE A A S B Adr)e} &7 F C
oz 3¢ JHy 3554 PCDD/Fs$} non-ortho
PCBs& 77} 1ng, mono-ortho PCBs £} di-ortho PCBs

Internal standard Recovery standard. Internal standard Recovery standard.
Non-ortho CBs 13C-4,4'-CB 13¢-2,2'.4,5,5'-CB| TCDD 13C-2,3,7.8 13C-1,2,34-TCDD
D5-3,4,5-CB PeCDD 13C-2,3,7,8
13C-3,3',4,4'-CB HxCDD 13C-1,2,3,4,7,8 1C-1,2,3,7,8,9-HxCDD
13C-3,3',4,4',5-CB 13C-1,2,3,6,7,8
13C-3,3',4,4',5,5-CB HpCDD 13C-1,2,3,4,6,7,8
Mono-ortho CBs 13C-2,4,4'-CB 13¢.2,2',4,5,5-CB| OCDD 13C-1,2,3,4,6,7,8,9
13C-2,3',4,4',5-CB TCDF 13C-2,3,7,8
13C-2,3,3',4,4'-CB PeCDF 13C-1,2,3,7,8 3C-2,3,4,7,8
13C-2,3,3',4,4',5-CB HxCDF 13C-1,2,3,4,7,8
13C-2,2',5,5'-CB 13C-1,2,3,6,7,8
13C-2,3,3,5,5'-CB 13C-1,2,3,7,8,9
13C-2,2',4,5,5-CB 13C-2,3,4,6,7,8
13C-2,2,3,3',4,4'-CB HpCDF 13C-1,2,3,4,6,7,8
13C-2,2',3,4,4',5,5-CB 13C-1,2,3,4,7,8,9
13C-2,2',3,3'.4,4',5,5'-CB
13C-2,2',3,3',4,5,5',6,6'-CB
13C-2,2,3,3',4,4',5,5'.6,6'-CB
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€ 727 2ng¥ WS SAER A g9 100
mLE Y3 o7t EEeo] & ¥, 200mL2] acetone:
hexane (2: 1) 324718 Y1 ZAYP3) EE} 27)
9] Z-o] B3| U blankE A 9j3l 1, YR 8
T 3 el A got 42 948 st
AAl Zolz MRl E, 4, o Ee] Hal Zelgl
o} 45 Al9slae gz 2ol BB 200
mL2] acetone : hexane (2: 1) & 28 7Zdj7]o] 3713}
o & EEe] F1 Fol B2l € w7 XA
4]l #7] S8 od2 mow g oA ¥
g 7]ell @o] 100 mLe) acetone : hexane (2: 1) 0.2,
A FEapdct A 2R F7] 2 Yol 22 F
7] & sl 3 WA FE2qAA A R 5
3 HEE oA A7)l Y1 100mL9] acetone
hexane (2: Doz F&slgcth Al Holl AH mopxl
F7) & FEAA 19 E Sl Aol SRR]
(Whatman No.1)¢} 243 ERE WE ¥ 3%
Algg BHAA R 9 AAsKS A &
AL A8 29 MaE dSsmLAER FHA ¥
F= gkl FA2] Wtrt g wi7bA] &l A
At 29 Ao FAE 25t Yalo) A %
A F AA 9 R A Aelybd A, dwed
3, HPLCE ¢A Y2 A435ch Y A4 % &
ol T o] Mol WREY =F% 23] 2=
Aot

2.4. HRGC/HRMSo|| 2|8 £4

HRGC Z3-& DB-5(60 m, 0.25 mm ID x0.1 um
film thickness, J & W Scientific) & AR4-3}5 1 A8
282°CollA] splitless ¥}2) o2 F9)slgc). TR %3
kR 7] (high resolution mass spectrometer; HRMS,
IMS 700-T)& 10,000 o]3¢] ¥ej5-& FA3l El
35eV, o] 238 2= 300°C, JEH o)A &= 300°C
2 AAde. #4274 FFAM 2749 o2&
Adsl= e o] 272 (selected ion monitoring) B}A)
oz A WHEFEAL o83 JURF Y
A A4 2EEAE A3l 42 AdubeA
78 H4ste] APt AeES Ag4s Aol
Adidoz e A3e Mged, PCDD/Fse M7
80% (50-110%), PCBs¥ 4 60% (25-108%)2] 3]
+€ g} =38 MDL (minimum detection limit)
%]+ PCDD/Fs9] 7% 0.05-0.14 pg/g, PCBs: 0.04-

F - AEA

0.10pg/gel =t

2.5. FNEEN

<24 10943 dutsal 1099 28318 17717
PCDD/Fs o] AA sxg W42 3l FAEENo|
A3 FAAEENE & o, = e Z2FIA
7171 $is Mo gig DA A Fx=ol W3t
A Al % =8 F3c} 23} 177412] PCDD/Fs
o] A AE ¥Abgko] <k 3042] TCDFsellA 456<
OCDD7}HA| cvhefdt ¥Algg 7w glove B dF
ANz EAlgge] zlolo| wpE o] A R
= d4 YrHg 487 Yl mol % HHE A4
ek & g/g TELHE A molig Dz wghs)
3 A AR % & Felol Z2akeh it
FR1Zke| FAJEEMM fadt FAE leE 4
Z&}7] $8l cross-validation'’g HL3-8 o 6742
FA3He] dojFHA o) HA FAHREREE A W
2 10% vigtel] #g=idet. 28 YejHoz 20
ol el TAE T FAEE At 3719
FAAEl AU A4 HAHEL 36.8%,
20.2%.13.5%) {F=o] 9] 70.5%2] HEel 3
eezbeics

g PCDD/Fs 29499 o&ke naslr] 4, =
WollA Byl 87 9 Al Bl Ao BAMATe} £ o
T HAAE Rol FAHFIME sy H4d
N 3-2 Table 2 Jepiic). 143 BA AR §
o Ao} vl = e 2F317]7] 9)8)
mol % T2 virgle} fast FAR N5 9
o] 79l vl 2 20 o]AFe] TS = Al
2 Agsict 23" F A FHEL sz A
A W] 46.8%, 18.2%] sF= At £ QoM
+ Simca-P 701 =2 7% (Umetrics, Sweden)& AR&
Bho] A REAME slgT)

3 da W @

3.1. 54 PCDD/Fs o] 3xe| &%

2,3,7,8 1Al H47t X35 SAlo) Ux 17714
PCDD/Fs o] A A 9] =x& gt (mean)?} 95% 4
2|27kl Al 2] W2 Table 30 Lyeh) gt} PCDD/Fs
o192 5= (pylg lipid) e T2A A5t D
FRle] wlaf A 1.3w(OCDD2]| 7-$)el|lA FHx 20
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Table 2. Emission sources and retail foods database of Korea
Code No. samples Identification Reference
HW 1 stack gas from hospital waste incinerator 11
w 1 stack gas from industrial waste incinerator 11
MSWI 11 stack gas from municipal solid waste incinerators 11
SW 3 stack gas from small size incinerators 11
FHW 1 fly ash from hospital waste incinerator 12
FIW 1 fly ash from industrial waste incinerator 12
FMSWI 11 fly ash from municipal solid waste incinerators 12
FSW 2 fly ash from small size incinerators 12
CM 4 commercial milk 9
Fish 3 pollack, oyster, anchovy 13
Meat 5 beef, pork, chicken 13
Milk 1 milk 13
Bean 1 bean 13
Cereal 3 cormn, rice, wheat 13
Potato 1 potato 13
Fruit 3 tangerine, apple, orange 13
Vegetable 2 radish, chinese cabbage 13
< Reference >
11:J.E.Ohetal,,12:K.J. Shinand Y.S.Chang,9: %¥-#3 %.,13: %2 5§
Table 3. Congener distribution of 2,3, 7, 8-substituted PCDD/Fs in human blood
Workers (n=10) Residents (n=10)
PCDD/F congeners ~ I-TEFs Mean (95% Cl)  pgI-TEQs Mean (95% C1)  pgI-TEQs  P-value
(pg/g lipid; ppt) /g lipid (pg/g lipid; ppt) /g lipid
2,3,7,8-TCDD 1 2.0 (0.5-3.6) 204 0.1 (ND-04) 0.15 0.008
1,2,3,7,8-PeCDD 0.5 8.2(45-12.0) 4.12 42(14-70) 2.09 0419
1,2,3,4,7,8-HxCDD 0.1 49(26-72) 049 23(0.7-3.9) 023 0076
1,2,3,6,7,8-HxCDD 0.1 90.5 (37.3-143.7) 9.05 39.0 (20.4-57.6) 3.90 0.022
1,2,3,7,8,9-HxCDD 0.1 46.5 (17.4-75.6) 4.65 16.0 (4.1-27.8) 1.60 0.035
1,2,3,4,6,7,8-HpCDD  0.01 92.5(539-131.1) 093 435 (30.9-56.2) 044 0.007
OCDD 0.001 541.0(212.2-869.9) 0.54 425.7 (264.5-586.9) 043 0.181
2,3,7,8-TCDF 0.1 105 (34-17.5) 1.05 48(14-8.3) 048 0.047
1,2,3,7,8-PeCDF 0.05 8.9(29-150) 045 0.5 (ND-1.2) 0.03 0.002
2,3,4,7,8-PeCDF 05 17.8 (10.1-25.6) 892 9.2 (7.3-11.1) 461 0.001
1,2,3,4,7,8-HxCDF 0.1 26.2 (14.4-38.0) 262 10.5 (4.3-16.8) 1.05 0.044
1,2,3,6,7,8-HxCDF 0.1 23.9(13.9-33.9) 2.39 90 (4.4-13.5) 0.90 0.021
2,3,4,6,7,8-HxCDF 0.1 134 (79-190) 134 2.1(0.3-3.8) 021 0.002
1,2,3,7,8,9-HxCDF 0.1 22(0.7-3.7) 0.22 0.2 (ND-0.7) 002 0.008
1,2,3,4,6,7,8-HpCDF 001 108.0 (56.4-159.7) 1.08 27.8(11.7-43.7) 0.28 0.008
1,2,3,4,7,8,9-HpCDF  0.01 18.0 (11.3-24.8) 0.18 12.4 (10.8-14.0) 0.12 0.001
OCDF 0.001 207.2 (67.4-347.0) 021 914 (74.1-108.7) 009 0.006
t-PCDDs 785.7 (4199-11516) 2181 530.8 (379.0-682.6) 8.83 0.038
t-PCDFs 436.2 (205.3-667.1) 18.45 167.9 (135.0-200.8) 7.80 0.006
t-PCDD/Fs 12219 (641.5-1802.2) 40.26 698.7 (551.9-845.6) 16.62 0.021
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wj (2.3.7,8-TCDDS] A$) ¥4 F HE3He
PCDD/Fs o] A A = #lo]& ne} &3] vjws}
7] 918 t-testoll 2J3} p-valued Table 3] vix|9} 3}
o vehddst. 1,2,3,7,8-PeCDDS} 1,2,3,4,7, 8-
HxCDD, OCDDE A 8]3} 2= 2% 95% o]42] 419
FA F Ao o] Rx o7} AAEHY
o} B3] 222} of dutEa19] total PCDDs Fx% ]
L 14819 total PCDFs £% H]: 25023 34}
Alcko] AljH o2 PCDFs7} @& ¥3xd #id=¢]
o} gha, 1988 NATO<| A Alhst FA|H ez 713
oto] ARH T gly FA EA%571H4 4 (international -
toxic equivalency factors; I-TEFs)'*o]] 2] $A19 =
A} 57} (toxic equivalencies ; TEQs)& Table 30l] <
275} GuEl 2429 A4 derlelch

3.2. PCDD/Fs E&#|e| £X¥9} 2,3,7,8

X gxlo| gt

Table 49)= PCDD/Fs 524 F=% Jehjd.
Table 32] 7$-9} ulabz}A)2 3 Fgt (mean) 95%
AF 77 M o] W9 Y T Fdel] gt t-test A3HE
A A A3 5540 YHses 22AE Q4
Zeluct 25 EZaoA HA 114 (TCDDY) 7
29, 32 6.9 (PeCDD) &S}c}. P-value & £ 95%
o)Ate] 218 =elA OCDD$} TCDF& A 93l 2.8
$&A9 = 227 PHEE & 4 AN

& 444

Table 30| A" 177}A] o] AT FHAE o
g3to] 7} T=AelA] 2,3,7,8 iAo P4} 2ekE
o] A7} xAA8R= A F Table 42] ‘% of 2.3,7,8-
congeners' &}ol] VJepf gl TCDD oAM= F At =
LojA] ofj$ -2 2 3 7 8-congeners S ¥}
28y} TCDDg} 23} #shol|A{ 2] PeCDD, HxCDD
2 Ao 2 EZFAoA] 2,3,7, 8-congeners7}
582%) A 889% 0.2 WiR-EE xx)F &g &
4> 9let. 3H8, TCDD#F HpCDFol| A= Z2ake] 7 ¢
7} 2,3,7,8-congeners®] A ql #eko] dulalo)
vla) th 3, HxCDFellM & % Algho] njsdt 4
Folgh el vola) 4Rl EEANAE 22
2.3.7,8-congeners] A Gapol © 2o A
o 4 Unk dutd oz clAA B E ¥ EE PAA &
o4 2= PCDD/Fs 8- 2,3,7,8 $]X]of]
47} A#E oA Boltt o]lE 177}A] o] AAA
E-2 Ahreceptorel]l 23] M gto2 FEFHE AL
7t Aoz T@n, g HE gto g Bo2 o4
A BaE7] osmz g2 oAl vl
A A ol 2] o] ZrletA Rk 54 2o

 dubA]l A AR AL SAE AHE 5T
ZH xZo] HAM xF 2 90% ool HZH=2
o] Aol 2% 273} 23,7, 8-congeners”7} o
& AR 9" AW L2 ZAEE Feld.
a8 22 2,3,7,8-congeners®] §gfo] AltjHog

Table 4. The distribution of PCDD/Fs homologue in human blood

Worker (n=10)

Resident (n=10)

H:nfgobg/:es Mean(95% CL)  4q 65 3 9.8 Mean(95% CL)  ,q 19345  FValue
(pg/g lipid) pg/g lipid
TCDD 11.1(73-149) 1756 100(8.1-11.9) 14 0034
PeCDD 422(16.8-67.6) 264 6.1(11-11.1) 84.5 0.009
HxCDD 527.8(167.1-888.4) 314 144.0(7.2-280.9) 59.1 0.021
HpCDD 161.6(85.2-238.0) 605 62.6(36.9-88.3) 76.1 0012
0CDD 541.0(212.2-869.9) 1000 425.7(264.5-586.9) 100.0 0.181
TCDF 17.8(59-29.8) 595 6.4(14-114) 88.9 0.068
PeCDF 34.5(18.9-50.1) 735 9.7(7.6-11.9) 100.0 0.001
HxCDF 89.4(53.7-125.0) 729 30.4(18.3-42.6) 716 0.003
HpCDF 167.7(99.8-235.7) 737 66.9(49.1-84.6) 582 0.002
OCDF 20722(67.4-347.0) 1000 91.4(74.1-108.7) 100.0 0.006
Total PCDD 1281.0(731.7-1830.2) 628 648.4 (471 0-825 8) 8338 0006
Total PCDF 516.6(263.7-769.4) 826 204.7(166.1-243 4) 824 0007

* % of 2.3,7,8 : the percentage of 2.3.7.8-substituted congeners in each homologue
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e B2 A5 299 =% 7] B9 @Al
gol x2WAY, 299 SHBE 4ANE 754
o] ole}. B3], PCDD/Fse] 8 4474 4723
oM A A=el e Haie] oA} A2
o, 224 Aol Sole AEE 3ol 6% )
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E2 2,3,7,8-congeners £-¥ol|A] T2A= 64%, 9
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£ Fig. 1] Jepfiole} A48 As: 2 197)2 R-
2¢] #F=E = A8 95% A1E]F-Tl A Hotelling T2
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2] score plotof| A= 1(W-3, W-4, W-5), II (R-3, R-4,
R-5, R-7, R-8, R-9, R-10), III (W-1, W-2, W-6, W-7,
W-8, W-10,R-6)2] A Ftoz o] ¥ 4 ¢t
7} Ade] g o)|AAM BEE Fig 1o A et
Waleh R-13 W-9% o Aol e T2 ot
2k At 13 At Hell ARSI Fig. 1614 A
< WAz PEEA JepiglEd FAE 16 9
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3od AE2AEAE 2oz ABBAE 2= 208
Fopugtet 7| BgdMels AL vesle 29§
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oy el UL 2 AREE (W-5, W-7, W-8,R-6;
& W25 ¥ EFAz)S 7ol A d Afule) Py
F I8 FAAEIAUT, 2 9] ARHE FolAE R
8o] &}7ol F /Nu]9] GullE 9= FAAtY ®
WA 1279 (W-4 A 93 Fdod e Hg 2lg ¢
< ¥ FAAE I B A7) Als e ole)
= el s AEE Hel7lo] 28 gowma o
of Wit gtoz B} F YL A} Washig.
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Fig. 1. Two-dimensional principal components score plots and distributions of normalized 2, 3, 7, 8-substituted congeners in
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Fig. 2. Two-dimensional principal components score plots and distributions of normalized 2,3, 7, 8-substituted congeners in
referenced samples and human blood.
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et Fig. 20014 Alek 12 v 9] Z2ate A o)
dubnle] &%t Aoz A< MF fARFAIR 4
HHo= 1,2,3,6,7,8-HxCDD, 1,2,3,7,8,9-HxCDD,
1,2.3,4,6,7,8-HpCDD7} oty #2§ ot
I *i7-Ho] PCDD/Fse] F8 AU #AE Al
22 e 7 4739 wi7]zkist vlabAel &)
ZFE, ol AA Xt AT LI TS ¥
€ Bolg A M2 mik (A e $3H& A
2E FR9 AR Sk Adez dyEs ¥
o Algst £3 ez OCDD7} B4HQ) oj43
Ao ¥z et sA DY vAA Alsst
EAMe2 A Mol 3% 2L A W9 &
Alze} &2 PC 1,200 dis] 0ol 2% $12]ell 3lo]
oha FEET W8z W72 A 13 AR el
A EXE 2ot ol AE ndE B 2 A7
o ¥ Alge 2ol A AP dyPuc
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QA BoMS EMHARE FAEYHE AMSE
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- e wAE 714 S ot A 88
o 9% A3y} 54 $xE vebd A dE=
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Table 5. PCB concentrations in human blood

st QAR AL FAHREAe) A W4T,
QA e 7= 2AUE FHSh o v ¢
oI},

34.PCBse| £x B3

Table 59l A= PCBs o|AAA FollA] AallA o
oAl e FAE YePME oHANES] st
A PCBs =& A Jepfisich PCBse] 79+
WHO®IA 1997301 #2ke 1271%] o] Aol g
457 E Hesld 4 S7HE AAle
o}. PCBs9] TEQ %2 2247} 7.32 pg TEQs/g lipid
2 kRl 7.20 TEQs/g lipidol] wla] <zt &3t
A PCBs % HF-L 151, 174 ng/g lipid 302
0.8, 1.8 ng/g lipid 432l (Table 4) A PCDD/Fs %
ol vl 433 Tesz EAEln IS ¢ 4
Aet. Z2Aket YubERIZEe] Al el xjo)= PCDD
Fs2] 7Z9-uch= 2|7t 222} i} PCBse)
Fd eddo sy 193030 o) F Wi YAksle] AL
49 Aroclorf9] AFHEEo|ch. v} 197039 Fut
FE] S L AAMes A 9 ARgo] FR|S o
Ul B Fe £F AY sl Ao &
Za Aol Ae) PCBs Aol &%t B37} QAT o
$EL dgoz AMSAUY PCBs AREl 28 29
3 v mah w9 F2 Foth 2 Yol AjRelA

Workers (n=10)

Residents (n=10)

PCBs congeners TEFs Mean (95% C.L) pg TEQs Mean (95% C.1.) pg TEQs

pg/g lipid; ppt /g lipid pg/g lipid; ppt /g lipid
3,3,4,4'-TeCB (77) 0.0001 213.5 (ND-437.5) 0.02 133.8 (56.0-211.6) 001
3,4,4,5-TeCB (81) 0.0001 164 (4.5-28.2) 0.00 17.2(7.0-27.4) 0.00
3,3,4,4',5-PeCB (126) 0.1 44.8 (31.3-58.9) 4.48 43.9 (36.0-51.8) 439
3,3,4,4,5,5-HxCB (169) 001 418 (31.8-51.7) 0.42 38.8 (26.1-51.5) 0.39
2,3,3',4,4"-PeCB (105) 0.0001 1,846.6 (1210.0-2483.1) 0.18 2,140.2 (1573.0-2707.4) 021
2,3,4,4',5-PeCB (114) 0.0005 302.3 (220.7-383.8) 0.15 3974 (167.4-627.5) 0.20
2,3',4,4',5-PeCB (118) 0.0001 6,702.7 (4592.0-8813.3) 0.67 7,326.5 (5180.5-9472.6) 0.73
2',3,4,4',5-PeCB (123) 0.0001 180.6 (119.6-241.6) 002 179.2 (103.1-255.2) 0.02
2,3,3,4,4',5-HxCB (156) 0.0005 2,090.2 (1528.5-2651.9) 105 19234 (951.5-2895.4) 0.96
2,3,3',4,4',5'-HxCB (157) 0.0005 582.2 (428.5-735.9) 0.29 543.6 (317.7-769.5) 027
2,3',4,4'5,5-HxCB (167)  0.00001 627.9 (455.4-800.3) 001 553.1 (349.7-756.5) 001
2,3,3',4,4,5,5-HpCB (189) 0.0001 285.9 (209.6-362.1) 003 84.7 (59.4-109.9) 001
Total TEQs 7.32 7.20
Total PCBs (ng/g lipid) 174.1 (102.6-245.5) 151.0(118.2-183.9)
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PCBs =& 920 73975} ulms) ¥ o Yt vl
Axxol DY oloh TE e FYH ¥ o,
2 YA RelAe] PCBs £9E WiRxdel 71
azoz AN,

35 oS4l RAHRAIS 19 MHS

1997 M AR 7] (WHO) M= <A 2] PCDDY
Fs uf7” &= oF& 10-30 pg I-TEQ/g lipid2 A) A&}
o} B e ¥ B4 3= 40.26 pg FTEQ/R lipid
(222 319} 16.62 pg I-TEQ/g lipid (Y57 4
DR 2R 3§ WHONAN I3 v &=
ko) WFEud) i 3-8 4 4 U

3, 5 Al g4I PCDD/Fs= AW
oM zt A7z olgHEz AyFoz ¥AW YF
PCDD/Fs ‘5%-& °|43ld o8 A& 53 AA ¥-3}
% (Body Burden)& AM2¥ 4 3o

Body Burden (ng TEQ/kg bw)
= Chiood (ppt TEQ, lipid) X f1
Chiood (ppt TEQ, lipid): concentration in blood
f1 : percentage of body fat'?

males : f1 = 1.264 x {weight (kg)/height? (m?)}

-13.305
females : f1 = 1.030 x {weight (kg)/height'* (m!?)}
-0.835

Aol Aol $lollA F¥ A FahFE 19984
WHO 3 1A %ol .88 ohg Alef 445t PCDD
/Fs 1Y A3 ek (estimated daily intake : ED)& AMEE
4 Q=

Under steady state condition, Intake (ng/kg bw/day)
= Body Burden (ng/kg)#{In (2)/half-life}/f
an estimated half-life for TCDD: 7.5 years

Table 6. Estimated body burden and daily intake of PCDD/Fs and PCBs

PCDD/Fs PCBs
N e T TS
/kg bw) kg bw/day) /kg bw) /kg bw/day)
W-1 46 m 58 1644 8.33 219 1.11
Ww-2 43 m 65 15.56 7.88 3.63 1.84
w-3 29 m 68 3.64 1.84 1.13 0.57
w-4 34 m 63 1641 8.31 245 1.24
W-5 25 m 60 17.27 8.75 149 0.75
Ww-6 32 m 73 396 201 1.30 0.66
w-7 39 m 54 298 1.51 0.89 045
Ww-8 29 m 77 8.19 4.15 141 0.71
w-9 23 f 50 10.81 548 1.84 093
W-10 43 m 80 11.10 562 375 1.90
mean (SD)  34(8) 65(10) 10.64(5.71) 5.39(2.89) 2.01(1.00) 1.02(0.51)
R-1 32 f 49 7.06 3.58 2.85 1.44
R-2 42 f 49 17.52 8.87 3.31 1.68
R-3 35 f 47 8.78 445 2.73 1.38
R-4 38 f 53 3.86 1.96 451 2.28
R-5 38 f 50 833 4.22 625 3.16
R-6 41 m 58 4.17 211 0.99 0.50
R-7 39 f 55 5.80 294 2.70 1.37
R-8 39 f 64 5.84 2.96 373 1.89
R-9 40 f 58 6.27 3.18 3.25 1.65
R-10 37 f 57 8.70 441 3.93 1.99
mean(SD)  38(3) 54(5) 7.63(3.88) 3.87(1.97) 3.43(1.36) 1.73(0.69)
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f: the fraction of dose absorbed and is assumed to
be 50% for absorption from food for human

A|AkEl PCDD/Fs Q1A 328} (ng I-TEQ/kg bw)} 1
4 A% (pg -TEQ/kg bw/day) & Z2AH(W)9} Yub
FRI(R) Z2+2) o, A, A3 2tz e} 7 Table 6
ol Yehlisdet. 19901d WHOS) A= PCDD/Fs 1Y &
443 % (TDDE 10 pg I-TEQ/kg bw/day o2 F
AL AL st ot 199730 o] 1-4pg I-
TEQ/kg bw/day & 22 F3o] et} Table 6
o g 3w 22Ae HF 1Y ANF(539pg I-
TEQ/kg bw/day)< ubznle) 73k (3.87 pg I-
TEQ/kg bw/day) 2o} oF 14uf o} 12|31 209 =
F 1990 2ol MAIRAZ) oA AAWA 10pg I-
TEQ/kg bwiday o] ol #9=]z|qt ©z] 9dule]
199730 AAE ¥ HelE NE3)3y Q-

Table 6°1= PCDD/Fs ¥4} ohJe} PCBs®) TEQs
gezxw 1Y AMNFE AR v PCBs) o
o} A7 1d Al 713l A=: 224 9
T 16% (8-25%)°] 1 UuEul G 31% (16-54%)0)
1, R-4& A &j3t2: dlE PCDD/Fsol| Hlsj 32
FEoR 7)q3ta QA ol g4l 1Y AN
A2 o Holgalzl fAEAE Yeh: PCBsE
Tsfof & Aojr}.

4d B

AR Aol AFsls Z2Are} Yuisale]
HAlgA M ZE FFA Y o)A | A PCDD/Fs
% PCBs& HRGC/HRMS& o] -£3}o§ ¥ shelc}.

544 = 17714 PCDD/Fs |4 AN 37 &
= (pg/g lipid)= 22419] 797} Qukgnl s 3
A 1.3ufell A} ) 20v) 2 A VeRge} 44 PCDD
Fs A8 JF = =3 22 a19] 797} A
LivRellA] # o) 6.9uv) ¥A) vehgo.

F A2 5=} 2o = Ulg A )
&, ARz 2+ FZAA 2,3,7,8-congeners®] ¥
2 vlas] o) dubdes welalze] Agla
A4S YA BN E F= 2,3,7,8-congenersET}
AEdch 294 229 s AdqHez ¥ 2
3,7.8-congeners®] FTFHEL Bk ERE, AR
4 wg o)]R3led 2,3,7,8-congeners?] EX E
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Aell w2 xto]lg AT 542 2= PCDD/Fs
o] dAlA o] Rxol UEXAE TAZ T AtEn
o] BAE AR AAHF| 36.8%) HFeh=
A i AR 8 =2A G 44 e Tz
At dubgrlo g FHET o] AH L] Bxt A
2 3A FEHAAE GdAT A o sigsh= A
#E°] OCDD7} ¥ $2& vl whd, Ao 1, IHIo)
g3l AFPE-S OCDD 227} Adld oz yolx)
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ol ¥-X & Hgloth 3, A A A8 dls] 2
2l A& 2 AU, E FAN = ofe] Aldm
A8 2gth PCDD/Fse] 5 AAo] S 2743
o] wi7]7kA o wjAbf e FellA AlEEE Al EF
oAl ¥ 1% 2,3,7,8-congeners$] B2} o)A gl
Ao ol JAA FEE FAFEME T3 wiY A
2, 2 979 YA 8elA PCDDFs B2 YA
o] ¥xol= THEHAAM A EF) v4t 28 8
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E AN Axed 710" Ao Fd Aoz yeygd.
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EF AERY SABHA JepdAet 2za Ade)
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HsiAE= 2,3,7,8-congeners ©]9]9] TR o] Al Al Ao
W o] 27T w3 dukFal 109 F 97 o)
71E AAdela, 22} 109 F 99o] FAolma o
Ao 24 H 55 53 uilE Axol Wa 975}
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opAtte g ¥ Aulkeoz wAl® PCDD/Fs 9
PCBs =8 o| 83l <A Balef 9l 19 QAFs
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Y38 nhEsjoict

#Ate 2
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