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Our laboratory improved a multiresidue analytical method and applied to biological samples
to determine persistent organic pollutants (POPs). A basic conception for the development of
this method was to obtain the maximum information on POPs residue from the limited volume
of biological samples contaminated with various pollutants. Previous method was used to only
human adipose tissues and milk samples. In present study, the modified method was applied to
waterfowl egg sample contained much of organic matrices. In the new method, activated
carbon mixed with silicagel and solid catridge (silicagel) were tested and applied to the further
clean up.

For the determination of black-tailed gull eggs, fat was extracted in Soxhlet apparatus with

1 — /Fe in fortified 1 Tt EA
CHxCls. The recoveries of non-orthe PCBs and PCDD/Fs in fortified samples were between 54

and 122% (n=5). The residue levels of POPs in all egg samples analyzed in this study
followed the order of PCBs > DDTs > CHLs = HCHs > HCB > non-ortho PCBs >
PCDD/Fs. From the analysis results, relative proportions of total TEQs between non-ortho
PCBs and PCDD/Fs were compared. The large proportion (>709%) of the TEQs in the eggs of
black-tailed gulls from the breeding island was related to non-ortho PCBs, rather than
PCDD/Fs. This implies that non-ortho PCBs are important compounds in terms of the
toxicological aspects in black—tailed gull eggs.
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HCHs (a-,8-,7 -, -HCH), 10ppm.
CHLs(oxy~, trans-,
10ppm. HCB, 10ppm.
O PCBs(polychlorinated biphenyls)
Kanechior 300:400:500:600 = 1:1:1:1, 10ppm.

. O non-ortho PCBs(PCB 81, 77, 126, 169), 1ppm.
. (O PCNs (polychlorinated naphthalanes), 0.7ppm.

(O PCDD/Fs (polychlorinated dibenzo-p-dioxins,

dibenzofurans) 2, 8-D2CDD, OSCDD Z} 5ppm.
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Fig. 1. Elution pattern of compounds on the silicagel
column.
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Table 1. Analytical conditions of GC-ECD, GC-MS and HRGC-HRMS.
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Instrument

GC-ECD (HPS8901TI GC), GC-MS (HP58%0IO GC - JMS-GC mate),
HRGC-HRMS (HP5890I GC - JEOL SX-102A MS)

Capillary Column

DB-1 (100% Dimethylpolysiloxane), J&W Scientific.
30m X 0.25mm id., 025 gm (film thickness)
For PCBs, DDTs, HCHs, CHLs, HCB on GC-ECD (HP5890[ GC)
70C (lmin)— 180C(20°C/min, 1min hold)—260°C(2C/min, 7.5min hold)
Injector temp 250°C, Detector temp 300°C '
For PCBs on GC-MS (HP58X0 I GC ~ JMS-GC mate)
70C (Imin)— 180C(20°C/min, lmin hold)—238C(2°C/min, 3.5min hold)
Injector temp 2507C, Interface temp 250C

DB-5 (5%-Phenyl, 95%-methylpolysiloxane), J&W Scientific.
30m>0.25mm i.d., 0.25 zm (film thickness)
For H,CDD/Fs, OsCDD/F on HRGC-HRMS (HP58%01 GC - JEOL SX-1024 MS)
100°C (Imin)— 200C(20C/min, 1min hold)—270°C(2C/min)
Injector temp 250C, Interface temp 250°C

A CULd LIV LGRAD WA Laovy o

For _coplanar PCBs on GC-MS (HP58X 1 GC - fMS;GC mate)
100T (Imin)— 200°C(10°C/min, 5min hold)—252°C(4C/min, 5min hold)
Injector temp 2507C, Interface temp 2507C

For PCNs on GC-MS (HP580 I GC - JMS-GC mate)

70C (Imin)— 180C(5C/min, 1min hold)—280°C(4°C/min, 1min hold)
Injector temp 250°C, Interface temp 250°C

CP-Sil 88 for dioxins (10026 cyanopropyl polysiloxane)) CHROMPACK.

50m X0.25mm i. u 0.20 FEIT1 \Luxu uliCKi‘it?SS}

For TuCDD/Fs, PsCDD/Fs, HsCDD/Fs on HRGC-HRMS
(HP580GC - JEOL SX-102A_ MS)
100°C {(1min)— 180°C{(20°C/min, 1min hold)—240°C(4°C/min, 26.5min hold)

Injector temp 250°C, Interface temp 250C

HRMS condition

Ion Source El ion source
Ion Source Temp 250°C
lonization Voltage 70eV

Accel. Voltage 10kV

Resolution = 10,000 (10% valley)

Carrier Gas : He (Total flow 45ml/min), Injection Volumn : 2zl
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Table 2. Monitor ions for PCBs.

Congener Native lons
D:CBs 222.0003 223.9975
T5CBs 255.9613 257.9585
T4«CBs 289.9224 291.9195
PsCBs 325.8805 327.8776
H«CBs 359.8415 361:8386
H:CBs 303.8025 395.7996
O«CBs 4277636 429.7606
NoCBs 461.7246 4637217
DCB 497.6827 499.6798

Table 3. Monitor ions for PCNs.

Congener Native Ions
M;CNs 162.024 164.021
DoCNs 195.985 197.982
TaCNs 229.946 231.943
T4CNs 263.907 265.904
PsCNs 250.805 301.862
HsCNs 333.826 335.823
H7CNs 367.787 369.784
OsCN 401.748 403.745
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Fig. 3. Elution pattern of compounds on the activated
carbon (silicagel mixed) column.
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Fig. 5. SIM chromatograms for PsCDD/Fs and HsCDD/Fs in black-tailed gull eggs.
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