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Abstract : Blood serum concentrations of polychlorinated biphenyls (PCBs) were measured in employees who
worked at a municipal solid waste incinerator (MSWI), members of residential community who lived near the
MSWI (<0.3km) and members of residential community lived far from the MSWI (>10 km). Human blood
serum samples were analyzed for all PCB congeners using high-resolution gas chromatography/high-resolution
mass spectrometry (HRGC/HRMS). The mean levels of total PCBs and dioxin-like PCBs in 87 serum samples
were 242.77 ng/g lipid and 8.83 TEQ pg/g lipid, respectively. The PCB homologue profiles showed that penta-,
hexa-, hepta-chlorinated biphenyls contributed more than 80% of the total PCBs concentration. The most
abundant congeners were PCB153, PCB138, PCB180, PCB187, PCB118. A statistical analysis was performed
to determine whether there were significant correlations between PCB concentrations and specific variables such
as age, gender, smoking habits, occupation, BMI (Body Mass Index) and time of residence. As a result, the
age was found to be strongly correlated with serum PCB concentrations. In addition, there were strong
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correlations between total PCBs and PCB153 (r=0.93, p<.0001), dioxin-like PCBs and PCB118 (r=0.98,

p<.0001). So these two congeners are satisfactory indicators for total PCB concentrations and dioxin-like PCBs

in human blood respectively.

Key words : Human Blood, PCBs, HRGC/HRMS
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Table 1. Internal and recovery standard of PCBs

ol g 917 % B 75
29k 49 Al % wlol A olo) Wi

Agol] A3 27 o ATk2 2zke] oS FEA
7 9, GCE vialol $74 Aaw 552§} lsc12

o7 A3ty 3|48 EFEZS non-ortho, mono-
ortho PCBs+= 1 ng, di-ortho PCBs+= 2 ngS 2 th
Aol AgE WHEE BY U 958 BFED
Table 19 LFERRITE,

Z}zbo] Bl o 7 RE s A EA 7] (high resolution
spectrometer, HRMS, Micromass, Autospec
Ultima)2 #4183t GC 23S DB5 60m (80°C
(2+)—150°C(8°C/32)—300°C(4°C/E, 2+)), CP-Sil 5/
C18 50 m(75°C(2%)—150°C(15°C/2)—255°C (1.5°C/
£)—295°C(20°C/32E, 2++)), CP-Sil 19 CB 60 m (100°C
(2 )—200°C(20°C/ &) —267.5°C(1.5°C/ &) —>280°C
(12.5°C/AE, 2= AH&SFATE 3709 Z+l& ©]§3t
o 24L& A7t £&EHE o) 4HAE A st
Rom =7t A A9ode 8E A7 Mullin, e
al®*3} George Frame'*9] )-8 23 A 7HRRT, relative
retention time)S ©]-&3}o] AT RS T AT
471 10,000 ©]%e] E2ls& FA8H El 38
eV, °] &3} &% 300°C, AE FH o]& 2% 300°CE
At th A8 o] 27 E(selected ion monitoring,
SIM)H]-}\] o o&f 7t T=A| A M, [M+2]+ [M+4]+
ol F VIE Adste] ARmEIRS AL W

rlo

mass

PEFEAL o §F FNATLYS ABY A4
BEEAL e de ANeASE g

PCBs Internal standard

Recovery standard

13C),-4,4'-CB(PCB15)
D;s-3,4,5-CB(PCB38)
13C,-3,3',4,4-CB(PCB77)
13C,,-3,3',4,4',5-CB(PCB126)

Non-ortho

B3C,,-3,3',4,4.,5,5-CB(PCB169)

13C,-2,2',4,5,5'-CB(PCB101)

13C),-2,4,4'-CB(PCB28)

13C1,-2,3'4,4,'5-CB(PCB118)
Mono-ortho

B3C,,-2,3,3" 4.4’ -CB(PCB105)
13C1,-2,3,3",4,4",5-CB(PCB156)

13C,,-2,2',4,5,5'-CB(PCB101)

13C,-2,2,5,5'-CB(PCB52)
13C1,-2,2'4,5,5'-CB(PCB101)

13C,,-2,2,3,3' 4.4-CB(PCB128)
13C,,-2,2'3,4.4,5,5-CB(PCB180)

Di/tri/tetra-ortho

13C1,-2,3,3,5,5-CB(PCB111)

13C,,-2,2'3,3'4,45,5-CB(PCB194)

13C12-2,2'3,3'4,5,,6,6-CB(208)

13C,,2,2'3,3'4,4°,5,5.,6,6-CB(PCB209)
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Aot 3|74 o] AREH AT tteste L YEAE
2] (one way analysis of variance, ANOVA)-2 2] ¢,
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€ A% 42 SAS ver. 8& ©]&3}
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A 0058] Fol4FS AT
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E[oll

3.1. PCBse| & Lf
311 =5 2X EY
g% PCBs #HAAE 7 FAEE AA wx9
& HIEE ALRS S ol & Fig 190 YERH AT
Resident B, Resident, Worker= z}2} &7} o] 9l

A F,

Aete] HExE Yepdinh o]& Al @%—8—
A X FF zol7t gl 6 °3i X
A (HxCBs)7} AA 9] 45%E Yer™ 79

%A (HpCBs)= 25%E AA 8t 5 56,7 &
%% A (PeCBs, HxCBs, HpCBs)7F ﬂH 80% ©]%
£ AA s ROt} ol Hx = AW FF A
e Wkg3ke dubEQl otk PCBse logK,, 4t

o

a7pgo] Q= Ao Ful, 22g 224

B Resident B
N Resident
50 [ Workar
AL

40

30 4 T

Percentage

20

o
DiCBs TrCBs TeCBs PeCBs HxCBs HpCEs OcCBs NoCBs DeCBs

Fig. 1. Homologue distribution of PCBs in Korean human
serum.
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T,
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PCB143, PCBI145, PCB150, PCB160, PCBI6l,
PCB173, PCB182, PCB186, PCB192E HE A] £0f| A4
st s AEEHA LSdth o Fofl 71 Hol X
3= o] AAE= PCBI53S 2 AA Q] ¢F 22%E 217
stith. PCB1533% ©lEo] PCBI38/163, PCBI180,
PCB187, PCB118 HA| 9] 56% ©]’d< AA|3aL ©]
Ao wxE o2 vt Azt fAksh " o
Fold F2 BEs= 10712 o]AZAE £ PCBs2
FE FoAM o 70%E A FIT) o) BL A B¥
A 71 & BEE BAY 5 6, 7 49AE 7R
olJHAAR 53], 714 ¥ PCBI38, PCBIS53,
PCB180S 448 PCB E3E(Aroclor 1260)°A]
10.8, 123, 102 mol%e] BXE Hole & H4&
PCB mixture®] 74840t} o] st o] JAAEL
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2AAE 7HA AL Qo] AL ojE e Al HA)
32 o] FHrh'"2 z}7} pCB o|AEAE w77t
PCB153 739 1244, PCB28<S 1.4 502 x}o]7}
o™ A8 mixtureSl ¢ 2~ & FAH T}
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o A~ ;‘<]§:L o]/lgélﬂ] o]n:] o]Eo] %a] §].3]—x—1 E_/H)J—
ﬂllﬂ 2 o] golatm Wk w77 At 2EjA A
q.]oﬂ zx%o] Q\:ﬂ oaq 7]7L ;q x% o= _'_7@5101 }\1—
Aoz tpE ol A v 4A FAEA U=
T} Fig 2+ o] &A T AA T2 0.1%°0]73S 1
ol o] dAARE T8l o]F o|FEA ] HA &
=) gk B]&S YERATH

(]

Analytical Science & Technology



0.30

g B0l 9@ A = B 77

0.25

0.20 A

0.15 4

Distribution Ratio

0.10 4

0.05

0.00 --ﬁ#ﬁﬁﬁ-ﬁ*ﬁ”ﬁ*f”"."ﬁﬁ‘ﬂ;?ﬁ. Tn;ﬁ ol TLL HFT ﬁ?’:’?‘?.‘?".‘ el 1] ‘T'ﬁ"'ﬁ ﬁ.ﬁﬁﬁ 7

Fig. 2. Distribution of PCB congeners.

IUPAC #

Table 2. Arithmetic mean of PCB concentrations(ng/g lipid) by stratified age group

21-30 years(n=14) 31-40 years(n=20) 41-50 years(n=32)

>50 years(n=21) Total(n=87)

Dioxin-like PCBs 8.29 12.27 19.51 31.03 18.57
DiCBs 1.43 1.78 1.99 1.49 1.73
TrCBs 5.30 5.71 8.45 6.59 6.86
TeCBs 7.94 8.51 14.95 20.68 13.72
PeCBs 14.71 19.10 26.71 35.72 25.20
HxCBs 49.20 69.83 109.97 193.46 111.12
HpCBs 24.19 34.69 60.36 121.06 63.29
OcCBs 6.08 8.42 16.12 35.81 17.48
NoCBs 0.63 1.23 2.17 4.50 2.27
DeCBs 0.45 0.70 1.08 1.89 1.09
Total PCBs 109.93 149.97 241.80 421.20 242.77
32. PCBs s % Dioxin-lke PCBse| &%
AEOH PCBERE WA AN 2 AP D
H= ]’ 0] U;H—r‘oﬂ ;g?_} 71_]_' H]—“—ﬁ ‘I’EH TEE %}bl' 1000 4 =085 p001 °
A Fe R 4L st Yehia & AN E &
w8 Yoz TARLT. ol Al A 8
o REE BAN Ao} AT F TANE BE

Al g ol dEZATE AW 2 AFE YR ER Table

20 AHPHEE PCBse] ¥% ¥ dioxin-like PCBs9]
FEE A

PCBs®] &%} dioxin-like PCBs9] =& 913
W2 Frbstke Aol AL PCBse Hts
242.77 ng/g lipid ©] 3L dioxin-like PCBs®| &
18.57 ng/g lipid ©]21t}. Dioxin-like PCBs®] 5%
¥+ PCBI18, PCB156°] 12% 9] dioxin-like PCBs %
oA ok 70%E A FA W BAASIHAIFE F LA

A )
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Concentration{ng/a lipid)

Age

Fig. 3. Scatterplot for human blood PCBs concentrations as
a function of age. Regression curve, Spearman rank
correlation coefficient and p value are shown.
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Table 3. Mean concentrations in lipid-adjusted serum levels and significance of the correlation

Total PCBs Dioxin-like PCBs
Levels

Mean(ng/g lipid) p-value Mean(ng/g lipid) p-value

Gender female(n=40) 188.12 17.35
male(n=47) 289.28 00127 19.61 03817

Smoking Habit smoker(n=22) 216.94 14.6
non-smoker(n=65) 251.52 04648 19.92 0.0706

Occupation IW3(n=25) 214.87 15.59
IR®(n=52) 280.96 0.0253 21.71 0.0039

BR¢(n=10) 113.92 9.72

Status? normal(n=56) 261.76 19.55
overweight(n=27) 219.15 0.3336 12.66 0.4528

obesity(n=4) 136.47 17.42

a: incinerator worker, b: resident nearby incinerator, c: resident apart from(10 km>) incinerator
d: it means outcomes of BMI test.(underweight<18.5, normal weight <24.9, overweight <29.9 obesity > 30)

PCBI26°] % TEQ¥ 2] 54%°)4-& vebiict. o)
mono-ortho ©]/d 2 A 2.t} non-ortho ©]/d A )| ¢] TEF
Zrol 1008 A% =7] wjEo|th B AT AAE
W TEQEEE 8.83 TEQ pyg lipid2 ©]v] Wx ¥
=to| A 3 tho]$A12 PCBs TEQ =453 Y]
i R e E I L R

2 WA ETE 3o et ek 2 AT g3k
E9] ¥ F PCBs P2 vl A =E 50 dlge
gz g5 2

33. SHEM

331 PCBs &&= ZX C2IX}

E A= PCBse| &0 93¢ F+= 89
S 798 AFHIAERETEH B2 AES

7122 3t A, o], BMI(Body Mass Index),
PBF(Percentage Body Fat), &+, A, &7

FH AF7IZE T RIAR sho] a9 ZA4t
4E 3k "/]' ‘/]'°]9} 2o vEE Ml A 3
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A
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PBF, 227174 FH AF717k3 4% PCBs =9
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2} Z7khe AES EAnh ole 939 o)A Azl
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5, 99 Fol| Bo] EAlske A 455 velst
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g F PCBs o] A A0l o3k 1A .= H7F 79

1100 e < o

y=63.15 + 3 27x Ry
R2=0.86 + L

825

T
£ 550
)
o
=
@
[a1]
Q
o

275

0 T T T T T
0 10 200 300 400
HxCB-153(ngg lipid)
m~
y=0.92+1.85x B a
R2=0.98 gt
T
a
)
oy
=
'l
[41]
[&]
o
1]
<
£
=
3
(]
I I

0 10 20 30 40
PeCB-118(ng/g lipid)

Fig. 4. Scatterplots for (a) PCBs versus PCB 153, (b)dioxin-like PCBs versus PCB 118. Regression curve, regression equation
and R? value are shown.

Fol QThA A7Pg WE7ka FH BEGM F2 olste] RS welstel Helolet W] ol B
RESE Adst BEA] S4ol Qojof FTh s o] ST o Aol o] FolF Aol gl
¥ AGs $EA7} =2 540 912 PCBsSt b 202 uehgeh 7 Y9Ee] Bartols} 815844
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= =
Tuble Congener specific analysis of serum samples
Mean Max 95° percentile
% Detection ~ Rank
ratio ng/g lipid ratio ng/g lipid ratio ng/g lipid
DiCB-4 0.11% 0.203 0.53% 2.145 0.36% 0.506 78.16% 82
DiCB-5 0.05% 0.089 0.34% 0.738 0.20% 0.403 42.53% 107
DiCB-6 0.04% 0.082 0.58% 0.984 0.20% 0.579 29.89% 109
DiCB-7 0.02% 0.039 0.29% 0.492 0.10% 0.290 19.54% 134
DiCB-8 0.27% 0.464 1.77% 3.863 1.13% 1.983 43.68% 52
DiCB-9 0.09% 0.155 0.88% 1.932 0.52% 0.845 25.29% 90
DiCB-10 0.00% 0.000 0.02% 0.014 0.00% 0.000 1.15% 171
DiCB-11 0.24% 0.388 1.32% 1.144 0.54% 0.860 98.85% 61
DiCB-13 0.03% 0.055 0.19% 0.290 0.10% 0.151 89.66% 120
DiCB-15 0.26% 0.429 1.43% 1.921 0.82% 1.180 97.70% 55
TrCB-16 0.19% 0.338 0.87% 2.855 0.50% 0.873 91.95% 69
TrCB-17 0.14% 0.255 0.67% 2.099 0.40% 0.672 86.21% 78
TrCB-18 0.33% 0.581 1.37% 5.010 0.87% 1.447 93.10% 46
TrCB-19 0.03% 0.055 0.20% 0.672 0.12% 0.175 59.77% 119
TrCB-20 0.03% 0.064 0.26% 1.606 0.07% 0.099 97.70% 113
TrCB-22 0.19% 0.412 1.83% 11.375 0.46% 0.770 94.25% 57
TrCB-24 0.00% 0.005 0.03% 0.055 0.01% 0.018 43.68% 153
TrCB-25 0.03% 0.059 0.16% 0.987 0.10% 0.139 75.86% 115
TrCB-26 0.06% 0.117 0.25% 1.583 0.19% 0.253 88.51% 95
TrCB-27 0.02% 0.047 0.16% 0.559 0.09% 0.158 56.32% 126
TrCB-28 1.20% 2.462 4.17% 20.677 2.27% 5.085 98.85% 15
TrCB-29 0.00% 0.002 0.01% 0.048 0.01% 0.010 14.94% 159
TrCB-30 0.00% 0.007 0.08% 0.100 0.03% 0.048 13.79% 151
TrCB-31 0.43% 0.859 2.39% 14.884 1.14% 1.777 96.55% 39
TrCB-32 0.16% 0.292 0.75% 2.464 0.44% 0.754 94.25% 74
TrCB-33 0.31% 0.657 2.64% 16.473 0.78% 1.058 97.70% 43
TrCB-34 0.00% 0.000 0.01% 0.006 0.00% 0.000 1.15% 174
TrCB-35 0.01% 0.025 0.09% 0.549 0.03% 0.047 73.56% 137
TrCB-37 0.24% 0.624 3.30% 15.232 0.65% 0.769 98.85% 45
TrCB-38 0.00% 0.001 0.01% 0.017 0.00% 0.007 11.49% 166
TeCB-40 0.05% 0.133 0.64% 3.467 0.13% 0.228 74.711% 94
TeCB-41 0.15% 0.370 1.62% 10.102 0.37% 0.633 93.10% 63
TeCB-43/49 0.20% 0.462 1.88% 11.708 0.46% 0.795 96.55% 53
TeCB-44 0.34% 0.790 3.35% 20.865 0.73% 1.469 98.85% 41
TeCB-45 0.04% 0.090 0.43% 2.705 0.12% 0.187 70.11% 106
TeCB-46 0.02% 0.039 0.24% 1.500 0.06% 0.101 42.53% 133
TeCB-47 0.20% 0.403 0.80% 4.968 0.44% 0.915 96.55% 58
TeCB-48 0.03% 0.055 0.11% 0.682 0.06% 0.110 96.55% 117
TeCB-51 0.01% 0.021 0.10% 0.635 0.04% 0.057 41.38% 141
TeCB-52/73 0.51% 1.061 2.86% 17.828 1.16% 2.466 98.85% 33
TeCB-53 0.04% 0.076 0.28% 1.767 0.12% 0.182 71.26% 111
TeCB-55 0.01% 0.022 0.26% 1.184 0.02% 0.015 18.39% 140
TeCB-56 0.10% 0.275 1.72% 7.955 0.22% 0.397 97.70% 76
TeCB-57 0.00% 0.001 0.02% 0.108 0.00% 0.000 4.60% 163
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Table Congener specific analysis of serum samples
95° percentile
% Detection ~ Rank
ratio ng/g lipid ratio ng/g lipid ratio ng/g lipid

TeCB-58 0.00% 0.001 0.02% 0.053 0.00% 0.002 6.90% 165
TeCB-59 0.14% 0.336 1.53% 9.519 0.35% 0.535 93.10% 70
TeCB-60 0.31% 0.849 5.33% 24.598 0.46% 0.915 98.85% 40
TeCB-61 0.50% 1.126 2.35% 5.179 1.04% 3.266 98.85% 31
TeCB-63 0.03% 0.067 0.20% 0.916 0.07% 0.149 82.76% 112
TeCB-64 0.25% 0.635 2.78% 17.310 0.63% 1.085 94.25% 44
TeCB-66 0.67% 1.661 7.64% 35.271 1.25% 3.158 98.85% 22
TeCB-67 0.01% 0.028 0.25% 1.161 0.02% 0.019 34.48% 136
TeCB-68 0.05% 0.102 0.58% 1.294 0.15% 0.250 82.76% 102
TeCB-70 0.26% 0.750 5.63% 25.993 0.63% 1.302 97.70% 42
TeCB-71 0.03% 0.077 0.34% 2.096 0.08% 0.131 88.51% 110
TeCB-72 0.00% 0.003 0.08% 0.060 0.01% 0.024 13.79% 157
TeCB-74 1.66% 3.687 6.63% 14.761 3.33% 10.390 98.85% 11
TeCB-76 0.10% 0.288 2.16% 9.986 0.24% 0.520 96.55% 75
TeCB-77 0.04% 0.105 0.82% 3.787 0.11% 0.122 93.10% 101
TeCB-78 0.00% 0.000 0.00% 0.013 0.00% 0.000 1.15% 172
TeCB-79 0.00% 0.000 0.00% 0.011 0.00% 0.000 2.30% 173
TeCB-80 0.12% 0.201 0.75% 1.057 0.45% 0.637 85.06% 84
TeCB-81 0.00% 0.008 0.05% 0.218 0.01% 0.015 70.11% 150
PeCB-82 0.03% 0.097 0.48% 2.457 0.26% 0.302 19.54% 103
PeCB-83 0.05% 0.108 0.69% 1.792 0.27% 0.522 39.08% 100
PeCB-84 0.02% 0.048 0.08% 0.384 0.06% 0.137 86.21% 124
PeCB-85 0.14% 0.325 0.68% 3.737 0.49% 1.114 94.25% 72
PeCB-86 0.05% 0.146 0.56% 3.176 0.38% 0.484 64.37% 91
PeCB-87 0.22% 0.534 1.15% 6.753 0.81% 1.194 86.21% 48
PeCB-88 0.02% 0.047 0.11% 0.291 0.07% 0.129 51.72% 125
PeCB-89 0.08% 0.205 0.89% 5.516 0.49% 0.683 52.87% 81
PeCB-90 0.17% 0.388 0.81% 4.833 0.50% 0.890 100.00% 62
PeCB-91 0.03% 0.083 0.33% 2.075 0.15% 0.283 51.72% 108
PeCB-92 0.18% 0.399 0.56% 3.200 0.45% 1.142 93.10% 59
PeCB-93 0.00% 0.011 0.14% 0.658 0.00% 0.000 4.60% 145
PeCB-94 0.00% 0.001 0.01% 0.077 0.00% 0.000 2.30% 164
PeCB-95 0.40% 0.907 2.67% 16.652 1.15% 1.868 97.70% 38
PeCB-96 0.00% 0.003 0.03% 0.184 0.00% 0.000 3.45% 158
PeCB-97 0.04% 0.112 0.43% 2.433 0.29% 0.371 65.52% 99
PeCB-98 0.00% 0.001 0.01% 0.027 0.00% 0.005 8.05% 168
PeCB-99 2.63% 5.758 4.24% 17.411 3.89% 13.241 100.00% 8
PeCB-100 0.00% 0.001 0.01% 0.038 0.00% 0.000 2.30% 169
PeCB-101 0.64% 1.450 3.04% 18.059 1.86% 3.099 100.00% 27
PeCB-102 0.00% 0.011 0.14% 0.658 0.00% 0.000 4.60% 145
PeCB-103 0.00% 0.002 0.01% 0.068 0.00% 0.006 10.34% 162
PeCB-105 0.97% 2.150 2.33% 6.514 1.60% 4.831 98.85% 19
PeCB-108 0.18% 0.417 0.47% 1.487 0.36% 1.012 95.40% 56
PeCB-110 0.40% 0.991 3.22% 17.147 1.95% 2.491 98.85% 34
PeCB-111 0.01% 0.019 0.07% 0.150 0.03% 0.075 35.63% 143
PeCB-112 0.00% 0.001 0.01% 0.051 0.00% 0.000 1.15% 170
PeCB-113 0.00% 0.002 0.01% 0.044 0.01% 0.010 6.90% 161
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Table Congener specific analysis of serum samples

Mean Max 95° percentile
% Detection ~ Rank
ratio ng/g lipid ratio ng/g lipid ratio ng/g lipid

PeCB-114 0.23% 0.501 0.50% 1.620 0.36% 1.094 98.85% 51
PeCB-115 0.14% 0.340 0.74% 4.301 0.52% 0.761 82.76% 68
PeCB-117 0.02% 0.055 0.18% 0.610 0.14% 0.296 22.99% 118
PeCB-118 4.45% 9.567 13.58% 31.459 8.37% 20.144 98.85% 5
PeCB-119 0.02% 0.061 0.11% 0.584 0.09% 0.271 49.43% 114
PeCB-120 0.02% 0.054 0.20% 0.272 0.05% 0.172 68.97% 121
PeCB-121 0.00% 0.001 0.01% 0.076 0.00% 0.000 1.15% 167
PeCB-122 0.00% 0.005 0.06% 0.147 0.02% 0.013 6.90% 152
PeCB-123 0.08% 0.172 0.32% 0.889 0.17% 0.431 90.80% 87
PeCB-124 0.01% 0.024 0.11% 0.458 0.08% 0.086 31.03% 138
PeCB-125 0.05% 0.116 0.34% 0.950 0.28% 0.598 26.44% 96
PeCB-126 0.02% 0.048 0.06% 0.198 0.05% 0.117 86.21% 123
PeCB-127 0.03% 0.044 0.33% 0.410 0.09% 0.117 80.46% 128
HxCB-128 0.23% 0.503 0.83% 3.252 0.56% 1.568 97.70% 50
HxCB-129 0.03% 0.114 0.19% 0.771 0.07% 0.498 64.37% 97
HxCB-130 0.99% 2.350 1.86% 14.931 1.42% 6.032 98.85% 17
HxCB-131 0.00% 0.010 0.18% 0.358 0.01% 0.061 6.90% 147
HxCB-132 0.09% 0.224 0.22% 1.469 0.13% 0.718 96.55% 80
HxCB-133 0.08% 0.143 0.45% 1.323 0.33% 0.812 31.03% 92
HxCB-134 0.02% 0.048 0.20% 0.831 0.06% 0.175 37.93% 122
HxCB-135 0.12% 0.296 0.48% 3.021 0.28% 0.891 87.36% 73
HxCB-136 0.07% 0.201 0.81% 5.023 0.40% 0.681 66.67% 83
HxCB-137 0.68% 1.631 1.07% 9.501 1.00% 4.173 98.85% 23
HxCB-138/163  14.20% 34.004 18.06% 166.618 16.60% 85.284 100.00% 2
HxCB-139 0.00% 0.011 0.05% 0.139 0.03% 0.068 17.24% 144
HxCB-141 0.15% 0.358 0.71% 3.025 0.32% 1.136 94.25% 66
HxCB-142 0.00% 0.010 0.18% 0.358 0.01% 0.061 6.90% 147
HxCB-144 0.04% 0.096 0.16% 0.985 0.11% 0.378 83.91% 104
HxCB-146 2.76% 6.932 5.59% 52.306 3.76% 20.655 100.00% 7
HxCB-147 0.07% 0.169 0.23% 1.367 0.14% 0.407 90.80% 88
HxCB-148 0.00% 0.004 0.10% 0.181 0.00% 0.011 8.05% 154
HxCB-149 0.52% 1.226 2.88% 17.978 1.52% 3.361 98.85% 30
HxCB-151 0.26% 0.509 0.95% 2.650 0.67% 1.614 75.86% 49
HxCB-152 0.11% 0.357 1.16% 7.219 0.56% 1.798 22.99% 67
HxCB-153 21.57% 54.904 33.53% 360.531 28.92% 176.139 100.00% 1
HxCB-154 0.02% 0.039 0.09% 0.248 0.05% 0.135 55.17% 132
HxCB-155 0.01% 0.020 0.12% 0.283 0.05% 0.102 33.33% 142
HxCB-156 1.38% 3.224 2.57% 12.264 2.22% 8.092 98.85% 13
HxCB-157 0.45% 0.988 2.19% 5.348 0.71% 2.566 97.70% 35
HxCB-158 0.26% 0.567 0.50% 2.043 0.46% 1.510 98.85% 47
HxCB-159 0.00% 0.003 0.05% 0.047 0.01% 0.022 13.79% 156
HxCB-162 0.02% 0.057 0.09% 0.321 0.07% 0.147 67.82% 116
HxCB-164 0.08% 0.196 0.18% 0.962 0.12% 0.492 97.70% 85
HxCB-165 0.00% 0.004 0.03% 0.144 0.00% 0.000 4.60% 155
HxCB-166 0.05% 0.139 0.12% 0.586 0.09% 0.385 81.61% 93
HxCB-167 0.60% 1.375 1.04% 4.409 0.93% 3.157 98.85% 28
HxCB-168 0.15% 0.363 0.96% 3.881 0.35% 1.103 88.51% 64
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Table Congener specific analysis of serum samples
Max 95° percentile
% Detection ~ Rank
ratio ng/g lipid ratio ng/g lipid ratio ng/g lipid

HxCB-169 0.02% 0.044 0.05% 0.204 0.03% 0.104 91.95% 129
HpCB-170 2.90% 7.007 6.53% 32.237 4.40% 18.381 100.00% 6
HpCB-171 0.39% 0.975 0.66% 4.595 0.53% 2.850 97.70% 36
HpCB-172 0.70% 1.807 1.18% 9.974 0.96% 5.903 98.85% 20
HpCB-174 0.15% 0.335 0.67% 2.726 0.40% 0.841 100.00% 71
HpCB-175 0.07% 0.163 0.12% 1.035 0.10% 0.454 86.21% 89
HpCB-176 0.01% 0.040 0.16% 0.934 0.07% 0.162 35.63% 131
HpCB-177 0.99% 2.392 1.72% 13.072 1.32% 6.397 100.00% 16
HpCB-178 0.88% 2.224 1.44% 10.785 1.23% 6.348 100.00% 18
HpCB-179 0.08% 0.182 0.41% 2.304 0.21% 0.502 88.51% 86
HpCB-180 11.15% 28.424 21.69% 182.659 16.15% 83.757 100.00% 3
HpCB-181 0.02% 0.043 0.09% 0.349 0.05% 0.108 94.25% 130
HpCB-183 1.36% 3.413 2.19% 18.471 1.72% 9.337 100.00% 12
HpCB-184 0.02% 0.033 0.08% 0.268 0.07% 0.101 52.87% 135
HpCB-185 0.01% 0.024 0.11% 0.450 0.06% 0.125 26.44% 139
HpCB-187 4.84% 12.324 7.93% 62.070 6.61% 39.592 100.00% 4
HpCB-188 0.00% 0.000 0.00% 0.003 0.00% 0.000 1.15% 175
HpCB-189 0.16% 0.390 0.34% 1.827 0.27% 1.118 88.51% 60
HpCB-190 0.66% 1.603 1.36% 7.374 1.07% 4215 100.00% 24
HpCB-191 0.15% 0.361 0.26% 1.447 0.24% 0.899 95.40% 65
HpCB-193 0.62% 1.550 1.22% 10.304 0.87% 4.066 100.00% 26
OcCB-194 1.98% 5.209 5.16% 43.426 3.34% 15.374 100.00% 9
OcCB-195 0.34% 0.936 1.15% 9.717 0.58% 2.688 95.40% 37
OcCB-196 0.69% 1.764 1.48% 12.577 1.16% 4.398 100.00% 21
OcCB-197 0.02% 0.046 0.09% 0.374 0.05% 0.131 66.67% 127
OcCB-198 0.04% 0.112 0.10% 0.824 0.09% 0.311 77.01% 98
OcCB-199 0.00% 0.010 0.08% 0.172 0.02% 0.048 21.84% 149
OcCB-200 0.11% 0.270 0.28% 2.076 0.22% 0.781 87.36% 77
OcCB-201 1.88% 5.023 4.65% 39.194 3.45% 14.044 100.00% 10
OcCB-202 0.50% 1.309 1.27% 9.431 0.92% 3.762 96.55% 29
OcCB-203 1.05% 2.711 2.28% 19.328 1.78% 6.758 100.00% 14
OcCB-204 0.00% 0.002 0.06% 0.142 0.00% 0.000 2.30% 160
OcCB-205 0.04% 0.091 0.10% 0.683 0.09% 0.274 72.41% 105
NoCB-206 0.63% 1.586 2.15% 11.838 1.20% 4.496 97.70% 25
NoCB-207 0.10% 0.238 0.22% 1.016 0.17% 0.584 90.80% 79
NoCB-208 0.19% 0.446 0.41% 2.406 0.34% 1.123 96.55% 54
DeCB-209 0.49% 1.086 1.79% 4.536 0.78% 2.554 100.00% 32
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