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Occurrence of non-dioxin like PCBs (62 congeners) and indicator PCBs (7 congeners) were thoroughly inves-
tigated by analyzing a total of 210 food samples collected from 5 major cities in Korea. For the validation of the
test method, extraction efficiency and cleanup patterns of multi-column for various food samples have been tested.
In food, the highest mean contamination level was observed in fish and fish derived products followed by eggs,
milk and its products, and meat and its products. Most congeners of non dioxin-like PCBs were detected in food
and T4CB and P5CB were the majors among them. In case of fish and shellfish, the indicator PCBs (#138, #153
and #101, #118) were main congeners. Simple regression analysis between non-dioxin like PCBs (62 PCBs) and
indicator PCBs showed strong correlation. The ratios of indicator PCBs (7 congeners) to non-dioxin like PCBs
(62 PCBs) in each food groups were 29%-42% and the sum of the 7 indicator PCBs was on average close to two
times higher than the sum of the non-dioxin like PCBs (62 PCBs) in animal origin food.

Key words: Non dioxin-like PCBs, indicator PCBs, Food

1. M

rfu

R A Ed2 dEz Z2d93sh] ¥ d(PCBs;
Polychlorinated biphenyls)S %23} 317 © &2 24

AFAF7ILEEZ =, POPs(Persistent Organic
Pollutants)=2 = &)= 3L v}, ZE|FssEd2 &
7 FollA wil- st MXEAE w7] w2t
FAo] Holual HolAkeS B8 Aol w5Edh.
ZGsplEd e T2 55, A3, 3% 5o Yo
2 QA =E2E Y o8 T 2AE AFE 5T =
Zo| Fast A= dHA 2 ‘:}Z) WHOQ] KA
of oatd Thgst AP ZRE e ZEdst
HlEde] 5 e E, 37, 24 59 oAM=

y |71 O
wEeo] Z7kst, A AF wEol g T8

"To whom correspondence should be addressed.

Z Ao,
M A B A7) +(World Health and Organization:
WHO)E Egteto] 2luve} B AlA] 22 thol 84l
I 2 oHEHES AEsIslE) WA s AdFH st
oAx kg FEl dYAIHS & FH(TDL Tolerable
Daily Intake)}2 st 33l Utk 2)FoA A
2o PCBsoll thall TDIS 5 pgkg bw/day, SL&
1~3 pg/kg bw/day= AAste] gt lom, =gt
ZoM= 19919 209% PCBsell tis]l TDIE 5 pg/
kg bw/day® A4 -2F3ltt7t 2005 0.02 pgkg bw/
day2 AAAE v} o, $ejuels A)Fe) ook
Aol 20119 8Y FAHES oFel sl 0.3 mgkg
olsl2 HF3|E71ES AT uh A
PCBs¢] Algo] X4 ©o]% PCBs #H

He

f

Tel: 82-2-920-0791, Fax: 82-2-920-0789, E-mail: jjseo@Xkbsi.re.kr



2)3Z0)|4] Non Dioxin-like PCBs2} Indicator PCBs ¥4 241

mjAloA R EH A FAE BAYS, wE A
SAIZE T2 B4, SIS AMSee WEeE o
2 A97F X EaL qlom tho] 84l AL EE A
Hd 1252 Edls AZFHEAVIE o8-8 WEe] o
HtE QAT SEAIRE o} A7 AEsls ARREA7E
o]-§3h= WH-2 dnk GC/MSel| HlE] H|-go] Bo] &
&Q7 w2 él%“ﬁc’—‘ﬁﬂe 7S A %
Aof|x o] 62F2] H] tho] Al FAl EEHsH]
2 9] ] A= AT AT
45T e tholSAl A EEdsheEd
DL-PCBs: dioxin like PCBs) 12%& W&En]Ao] o}
o ZAI T} o] fALeE 2E-E gl A wjiEd] W
A7} =22 9121}, non-dioxin like PCBs®] -9
AT 2 tgE 54H 5‘3401 dHA
£ o5l tigk #alo] ZUIBIAL e FAloIT.
ot AL 3 B E F IFEETt tol
frAb ZejashlEde] Hleia B3 zon, 53
indicator 7% (PCB28, PCB51, PCB101, PCB118,
PCB138, PCB153, PCB180)2 AA| w%=2] 50% ©]
& AR TEORE thol AR g A ARE
AR S,

2] ZtA M (ESFA, European Food Safety
Authority)2] F8 6%<] Zz|dsh#d(PCB28, 52,
101, 138, 153, 180)2] & w=of tist HdU ==
AlRbstar A3z, gk 2%} Al il 652 PCBs
£ =A43}2 A non-dioxin like PCBs®] 50%=% 3+
akste] w2 FEe Barsial g, gk 6719
o] &A|, 37l2] o] AA(PCB138, 153, 180), =&
7N o4 AA| (PCB118x23hTHe] o2 kARl A
H| to]&Al fAF ETdslEd =8 458 +
U= BTt A, 659] 9= 24, 352 30, 7
T2 1LME o AA g3 A Ak dHE B
oJF=rHO,

mEka] 2 Aol vt 2% 2105014 62
—‘-—4 H| Thol 84l frAl Zejdshalsdel igh A 4]

oM % % fobi 37, 6252 PCBse| 4]

_4
_4

FHde

~

}SEEPH rlo

d
P

EHTfP oA wF indicator PCBs 7& #49< g8
& de7 }Oﬂ g AABAE ARSI} S,
2. oEgH
2.1. AEANZS| ME U xHF]

Sel=Rle] ekl e HEAETS XS

FAERA 2007 BAEAT ofs] AAE =7}
917411 T2007 SFNAZ GYRALI Ao, A
e
sl E v AFos WA AADE A9Y
QT2 ZSHe19T), 7F AZd A 223 AE4
2 Table 13} 7t}
NEEEA 2 ol Aejet, oA

RagagEd o O 42’“‘:E = 20105 74

@
3
8 AL et TAR Sl P 238 3
PN
T
&

AEE AR RS RIS e sige

S AR 471 2 PR el sl =

Zololol wah so] APUR 55T} B2 A
RE 200014 Ra8)9

2.2, Al & 717]

 AFollA 62F PCBse] #AHYCE HAH o]
4¥A= PCB-1, 3, 4, 8, 10, 15, 18, 19, 22, 28,
33, 37, 44, 49, 52, 54, 70, 74, 77, 81, 87, 95,
99, 101, 104, 105, 110, 112, 114, 118, 123, 126,
128, 138, 149, 151, 153, 155, 156, 157, 158, 167,
168, 169, 170, 171, 177, 178, 180, 183, 187, 188,
189, 191, 194, 199, 201, 202, 205, 206, 208, 209
5 & 62719 o|AAAE 73T, Indicator PCBs
2 AgE 759 PCBs £4& 934 PCB-28,
101, 118, 138, 153, 180 A&3}3Ic}.

62% PCBs #4& 913t ¥FEZ =+ native PCBs

E3HEBPMS, 625 PCBs £31%&), MBP-CG, MBP-
19, MBP-54, MBP-104, MBP-167, MBP-170 5=
Wellington Laboratories IncollA 4L 33t MBP-
CGE BCE X3E monoi-H deca7t] 107H= 74
H E3gERE WEEFEHZE ARSI, MBP-19, 54,
104, 167, 1702 7H7} trit 8] hepta7bA BC2 2|3k
PCBs o|AHZAZ 348 HFEZE AT ol&
E3ES 77 1ng/mLEE 250 ng/ml7HA] 5709 &
E2 s EFEAL Axsdch

Indicator 7&-2] PCBs %412 ¢3ll4= BP-D7(Native
PCB congener solution, Wellington Laboratories Inc.)
7} MBP-D7(Mass-labelled PCB congener solution,
Wellington Laboratories Inc.)e AR&-s}S3t}. 71l A}
£ 8= 25 2L (T Baker, USAYS AL



242 a2 - A - IS

o

(e}
L

5 w8 - s - AgE

Table 1. Description of food items (and their matching food groups) sampled in Korean market baskets, purchased in five

different cities in Korea.

Daily Intake

No. Food group Main items g/day
1 Cereal products rice, ramen noodles 283.0
2 Potatoes and products potato 30.3
3 Sweeteners sugar 7.6
4 Pulses and bean products tofu 37.7
5 Vegetables chinese cabbage, onion 287.5
6 Fruit tangerine, apple 175.7
7 Seaweeds seaweed 6.5
8 Beverages & Alcohol beer, Soju 153.1
9 Seasonings soybean paste 29.9
10 Oil & fats beans oil, butter 7.2
11 Meat & products pork, beef, chicken, pork belly, ham, cow liver, pig offal 93.9
12 Eggs egg 21.2
13 Fish and shellfish boiled fish paste, mackerel, squid, Alaska pollack, anchovy, 52.0
hairtail, croaker, crab, tuna, clam, eel, pacific saury, salmon,
Spanish mackerel, oyster
14 Dairy products milk, yoghurt, ice cream, cheese 88.6
Total 1283.2
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Fig. 1. Analysis accuracy of Standard Reference Material 1947 (NIST).
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Table 2. Concentration of non dioxin-like PCBs in food as
ng/g wet weight in Korea

1

MR - B - k) - AR - us

ot

. Bl
b

- g - AAF

Table 3. Concentration of indicator PCBs in food as ng/g
wet weight in Korea

262 PCBs 37 Indicator PCBs

(Foo;l) concentration (ng/g) SD (Foog) concentration (ng/g) ~ SD

n= n=

Average Min. Max. Average Min. Max.
Cereal rice 0903 0.715 1.098 0.177 Cereal rice 0324 0.240 0.418 0.079
products  ramen noodles 0.884 0.675 1.052 0.153 products ramen noodles 0.305 0.236 0.356 0.052
Potatoes  potato 0574 0.270 0.797 0.246 Potatoes potato 0.215 0.093 0.289 0.094
Sweeteners sugar 0.754 0.522 1.281 0.315 Sweeteners sugar 0.268 0.164 0.478 0.127
Bean tofu 0730 0258 1299 0390  Dean tofu 0305 0.153 0.482 0.126
products products

Vegetables c@ese cabbage 0918 0.722 1.231 0.193 Vegetables chl'nese cabbage 0.358 0.289 0.487 0.082
onion 0.701 0.477 1242 0318 onion 0.289 0.177 0.490 0.123
Fruit tangerine 0.867 0.674 1.263 0.260 Fruit tangerine 0.313  0.236 0.459 0.095
apple 0.775 0229 1.041 0.337 apple 0.304 0.090 0.413 0.131
Seaweeds seaweed 1299 0923 1.729 0304 Seaweeds  seaweed 0.540 0.374 0.677 0.129
Beverages beer 0766 0551 0.977 0.201 Beverages & beer 0.232 0.168 0.309 0.065
& Alcohol Soju 1.794 0472 2.899 1.040 Alcohol Soju 0.523 0.133 0.864 0.310
Seasonings soybean paste 1488 1.072 2.644 0.657 Seasonings soybean paste 0.559 0.410 0.965 0.230
. beans oil 1964 1667 2316 0310  (f & fars Peams Ol 0573 0472 0.712 0.124
O & fats - ter 0818 0459 1.120 0.280 D putter 0449 0.251 0.684 0.169
pork 0361 0212 0555 0.130 pork 0.129  0.062 0.221 0.061
chicken 0103 0.074 0.167 0.038 chicken 0.039 0.028 0.062 0.014
Meat & et 0855 0411 2065 0692  peat & P 0370 0.124 1.023 0.370
gt pork belly 0514 0.293 0.699 0.148 products pork belly 0.204 0.099 0.249 0.061
R 0404 0341 0509 0.078 am 0.164  0.129 0218 0.041
cow liver 0.709 0407 1.442 0426 cow liver 0237 0.132 0477 0.140
pig offal 0548 0340 0.733 0212 pig offal 0.177 0.114 0.258 0.071
Eggs egg 0.740 0593 0941 0.155  L8gs egg 0228 0.175 0.284 0.044
boiled fish paste 0.990 0.848 1.115 0.117 boiled fish paste 0.385 0.327 0.437 0.047
mackerel 4958 2.483 11.168 3.558 mackerel 1.699 0.773 3.909 1.287
squid 1299 1.020 1.608 0.215 squid 0.516 0.392 0.641 0.091
Alaska pollack 1356 1.001 1.723 0.293 Alaska pollack 0.547 0.395 0.707 0.134
anchovy 3.877 2.086 6.936 1912 anchovy 1.666 0.815 3.123 0.889
hairtail 6.409 2.341 11.544 3.614 hairtail 1.943 0976 2.853 0.857
Fish and croaker 3684 2579 4.767 0.859 Fish and croaker 1365 0.976 1.621 0.289
S}‘feuﬁasr}‘l crab 3090 1793 3918 0873  gopeen AP 1449 0.770 1.981 0.456
tuna 0483 0.095 0.801 0.336 tuna 0.243 0.039 0.481 0.188
clam 2.105 1598 2.868 0.505 clam 0.787 0.601 1.064 0.186
eel 4.102 0.787 14.510 5.842 eel 2022 0357 7.216 2915
pacific saury 3.035 2.682 3.411 0.293 pacific saury 1343 1.236 1.485 0.128
salmon 15.865 10.152 19.427 4.083 salmon 7670 4.858 9.190 1.849
Spanish mackerel 13.867 9.868 21.497 5.063 Spanish mackerel 5.746 3.914 8.918 2.250
oyster 1576 0.026 2.096 0.873 oyster 0.608 0.010 0.790 0.336
milk 0.233 0.097 0.524 0.168 milk 0.090 0.047 0.145 0.035
Dairy yoghurt 0434 0303 0.842 0.231 Dairy yoghurt 0.133 0.082 0.255 0.071
products  ice cream 0582 0.173 0.830 0.253 products ice cream 0.189 0.077 0.279 0.075
cheese 0401 0.287 0.466 0.068 cheese 0.161 0.122 0.225 0.040
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Fig. 3. The comparison of non dioxin-like PCBs congener pattern in fish and shellfish.
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Fig. 4. PCBs concentration of 262 PCBs and 2.7 PCBs in food.

Table 4. Pearson correlation coefficient of 62 PCBs and
%7 PCBs in food group

Food group Pearson correlation coefficient
Cereal 0.976
Ramen 0.993
Sweeteners 0.999
Bean products 0.903
Vegetables 0.989
Fruit 0.977
Seaweeds 0.809
Beverages & Alcohol 0.999
Seasonings 1.000
Oil & fats 0.738
Meat & products 0.971
Eggs 0.904
Fish and shellfish 0.983
Dairy products 0.894
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Fig. 5. Correlation of 2,62 PCBs concentration and 217
PCBs concentration in food.
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