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2 9 : HRGC/ECDZ ©]£-3 congener specific analysis ' o2 = #F52% 5 PCBsY &

AR S A3 T Indicator PCBS] TUPAC #28, #52, #101, #118, #138, #153 2 #180 7% ﬂw
EA= 3tgen, &x7), A7), g7, A, 15, £7], BX], 240, viA S YA E
2 AR ME, 725k BF 3 Ao FHsAT AT A s TS st EEE] 23
S G718 E FE51] AS Balsta Ag7HA ZE o2 AA St dual column-HRGC/ECDE
BAstgon A" Az HsAE HRGCMSDE A &eletgitt. 2443 n50] 5 o]F A
oA w4 (0.0002~0.001 mgkg)e] PCBs7t AZEHUOHW Fo HAEEZDS PCB #1013

PCB #118°] 31t}

Abstract : To determine levels of PCBs in food, beef, pork, chicken, egg, mackerel, yellow croaker,
anchovy, common squid and little neck clam were chosen and collected at markets in Seoul, Busan and
Kwangju. Among 209 PCB congeners, 7 congeners (#28, #52, #101, #118, #138, #153 and #180) were
selected as target compounds that were known as indicator congeners. Samples were homogenized, treated
in alkali solution for 1 hour, and extracted with organic solvents. After extraction, extracts were cleaned
up by sulfuric acid, purified on silica gel column chromatography, analyzed by dual column-HRGC/ECD
and then confirmed by HRGC/MSD. As results, PCBs were detected in fish samples ranged from 0.0002
to 0.001 mg/kg. Both PCB #101 and PCB #118 were the major contributors among 7 congeners.
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HHH (LLE; liquid-liquid extraction), Soxhlet 2%, &
Zy By, 1A FEUW (LSE
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Service Inc. (Guelph, Ontario, USA), QCE Y3+ 34§
=48 EFRFEY PCB-Mix 3= Dr. Ehrenstorfer
GmbH (Augsburg, Germany), 5% % A& HFEZ
PCB 53 Cambridge Isotope Laboratories Inc. (Andover,
MA, USA)ol| M 242} -9dste] ARg-8lGitt. 1 9] Aok
PCB 485 AHE-3HTh

2.2. 77|

SAEAE Hstd T Ale HY AFo| Jhsd
HRGC/ECD+ HP5890S ARE-81$12H, HRGC/MSD+
HP5890/5973 (Hewlett Packard, Palo Alto, CA, USA)<
A3 AT

2.3.1. that=4

244°-TCB (28), 22°55>-TeCB (52), 22°455’-PeCB (101),
23°44’5-PeCB (118), 22°344’5’-HxCB (138), 22°44’55’-
HxCB (153) & 22°344’55°-HpCB (180) & 752 Ao
2 3k

2.3.2. CHANZ

Mg, FA B3 47 3 QoM FF FU 4

171 ONE, Y 4418), HAL7] OA8), F127] O
Alg), AR @A1R), L5 9XR), 7] 9X8), B
2 (9A18), 271 (9*12) o = (T =A<
st 7} A" T3 ARE TEAVCIAZ 4 -
23} 333kl composite AR (28AFH)S FATH
T ARt 7|2 ARste] 24 A7 20 TollA
WERASAT. (Table 1)

T

Table 1. Dietary intake and lipid contents of food

samples
Food Daily Intake™ Lipid content

(g/day) (%)

Beef 26.2 8.0

Pork 27.7 284

Chicken 9.0 14.1

Egg 219 30.5 (yolk only)

Mackerel 6.1 104

Yellow Croaker 43 1.7

Anchovy 32 5.1

Little neck clam 0.5 0.8

Common squid 7.5 1.3
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Cl C Cl C
Cl Cl cl Cl
2,2',5,6'-TetraCB (53;ISD) 2,2,4,5,5—PentaCB (101)
Cl Cl Cl Cl Cl
A S oGy
Cl Cl
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Cc Cl
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Fig. 1. Chemical structure of indicator PCBs.
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Fig. 2. Typical chromatogram of PCB standard mixture analyzed on DB-5 (a) and DB-17 (b) capillary column.

QoAM= M2 oE FA4E AY+= DB-5 ¥ DB-17 F S/N>30l| 4 th2F 0.0001 mg/kg®]ATh

MY Aoz FAlo] A8t BAAME @58 ¢

AN W owk o} ztzte] AP o dojRA A= Table 2. Recoveries of dual columns for analyzing

nfETRS HaE vudto g 45 watd oF 4 PCBs in food

3 9@ Aol whet Adte] NS =Y & AUt = Found (%)

_ . - PCB ,

g PCBs7} AEH A&l tsiA= HRGC/MSDZE A Spiked (18) DB-5 DB-17

o] W A= AAlE congener

gl 2 ASS AT Column Column
A8 WEY2E M3 PCBsE T3t A B 28 0.05 813+23  813+12

7)o AREFEAS A9 ﬂ7}s}¢] Azhz] B 52 0.05 81.3%5.0 80.0+5.3

Padel e 99 408 @ fmecE 0 Mo we

+ +,

B3 Al HU)e A EFEER P o 8 U5, x4

= ENE d e _ﬂ1 °Jffg E“] S 138 0.05 88.0t72  84.7+8.1

80% ol do 2 5 w3 vhek 230|001 (Table 2), 153 0.05 88.0+53  87.7+47

AEIAE 24H7+9] congenervith 9F7ke) Aol 9ot 180 0.05 86.7+4.6  84.0£6.0
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A719] Wl wEl A8 AAE] 5 dual column-
HRGC/ECDE ©]-2-3} congener specific #4]"# ol w2
t/d21% 5 PCBsol|l tigt BUEY AT, £2317](5), ¥
171 (3), A7), HALY Q) T 4= R2ARAAE
=221 indicator PCB 7%0] AEE A &t} thik,
A 317] 3 A|F oA PCB #138 & #153¢] Z}Z} 0.0002
mg/kg®] AZEF RS congener BE 7]F0] A E o]
Je FLoly UILd=9] 71E (Table 3)7 Bls)] &
o wf e FEUS S Uk TS RO v
o] 3% A% F PCBs9] AL 19700 A
7Fs 3t E packed columns AME-3t] GC/ECDE o] &
St peak patternHHOZ AR E QO™ AF Fo A
Z (Y 0.5 mg/kg; U= 3 mg/kg faty = 5 W] wet
AAREReER B A7Ane} FH AR vlugrie of
U AEFEThs vlaste BE HA17) F F A
L 0.0004 mgkgO 2 JEO| v A H0|
B3] 0.001 2 0.08%° HFEE A= A8 H$
PCBs7} Z71 (1), £7°1 (3), v 3)ell M= HEHA
Eout 5] (3), BA (3), £71Q) T oAFAIEAA
© AEHA 4 Fig. 39 AEHHS ARy 4t
& A 894 indicator PCB 7% oA #101, #118,
#138, #153°] = ZAZEE < congenero|oH, 53]
PCB #101 ! #118 congenerd] & W=7} Z9UT} o)<}
22 congeners-2 98] UHE HIE3I AAHoZ 9
2] ARE-EIY Aroclor 1254, 1260 2 Kanechlor®] &
T30t} (Table 4). ZH2k2] AlZoll W congener

Table 3. Food standards for PCBs of Germany and
Netherland

(Unit; mg/kg)

Meat (fat basis)  Fish (wet weight basis)

PCB
congener
Germany Netherland Germany  Netherland
28 0.008 0.05 0.08 0.10
52 0.008 0.02 0.08 0.04
101 0.008 0.04 0.08 0.08
118 - 0.04 - 0.08
138 0.01 0.05 0.1 0.10
153 0.01 0.05 0.1 0.10
180 0.008 0.06 0.08 0.12

*owoy

means not established.
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Fig. 3. Levels of PCBs in mackerel, yellow croaker and
anchovy. Capital A, B and C mean three different
sampling sites.
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HZ 0.008~0.06 mgke), Y= (congener
4~0.12 mgke), YEFHFo 2 YYo|g)F 0.5 ppm, h

MqAE .

HZ 00

o9 5 3 ppm)oIL} B (FFOZ 2 ppm)e] FAHFA St
of vlaf w9 e FEel A 3

aYEg B A7EAd uAEes HdAddE £F7 F
2 olF F PCBsE vlvIF £FO. S

garlel szl vlal us-

2 - g2
gdoug o= o

AR - R AR -

wjx| 7] ek

g7 2
By
o] =o
Jonz
A=

Table 4. Composition of indicator PCBs in commercial PCB mixtures
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2 dual column- HRGC/ECD—E— o] &
UH'°r fol, A& 34E 2 A
% PCBs #4o] 58502 A8
A&2 02 G55t
B7¥e Aoltt.

R ol
td
i
L"l
ot
m{o

(Unit; wt. %)
Aroclor Kanechlor
PCB 1254 1260
congener
%Cl 52-54 60 45
Tri 28 - - -
Tetra 52 - - 2.8
Penta 101 7.0 5.0 33
118 8.1 20 2.8
Hexa 138 42 5.0 49
153 33 82 4.6
Hepta 180 - 72 39
Table 5. Levels of PCBs in fish samples
(Unit; mg/kg)
PCB Mackerel Yellow Croaker Anchovy
congener A B ¢ A B A B C
28 - - - - - - -
52 - - - - - - - -
101 0.0002  0.0002  0.0002 - - 0.0002 - 0.0002
118 0.0006  0.0002  0.0002 0.0002  0.0002 - - -
138 - - 0.0006 0.0004 - 0.0006  0.0004 -
153 - - - 0.0004 - 0.0002 - -
180 - - - - - - -
Sum 0.0008  0.0004  0.0010 0.0010  0.0002 0.0010  0.0004  0.0002
(ug/ke) (0.8) (0.4) (1.0) (1.0) (0.2) (1.0) 0.4) 0.2)

A, B and C mean three different sampling sites.

L)

means not detected.
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