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INTRODUCTION.

This report contains levels of PCDD and PCDF congeners
(TACDD/T4CDF to OCDD/OCDF), and NOPCB congeners (such as PCB-37,
77, 126, 169, and also PCB-81 and 189), detected in Osprey
plasma, collected from B.C. in 1992. This work is identified
under Project 92P91C23.

A total of ten Osprey plasma samples were recelved from the
National Spec1men Bank, NWRC in January 1994. Samples were
collected in May 1991 and submltted for analy31s by P.Whitehead
(see DATA SHEETS attached).

Samples were analyzed for PCDDs, PCDFs and NOPCBs at NWRC-CRD
in February and March 1994. ‘

Table of results are attached.

METHOD AND ANALYSIS.

a) Principle of the "DIOXIN/FURAN/NOPCB" method.

Note that for plasma samples lipid extraction was altered from
the neutral extraction used for other tissue types: Isotopically
labelled internal standards (13-C-12-PCDDs/PCDFs/NOPCBs) were
added to the plasma, and allowed to equilibrate for 30 min.
Saturated aqueeous ammonium sulphate and absolute ethanol was
added to the spiked plasma, and it was extracted 4 times with
hexane. Hexane layers were combined, filtered through anhydrous
sodium sulfate and volume was reduced to make it ready for GPC
clean-up; removal of lipids and biogenic compounds by GPC (1) and
alumina column cleanup; separation of PCDDs, PCDFs and NOPCBs
from other contaminants by using carbon/fibre column (2,3);
further separation of PCDDs/PCDFs from the NOPCBs achieved by
Florisil column chromatography; For details of the extraction
and cleanup procedure, see Flow Chart attached. This new method
was developed at the NWRC/CRD in 1993, by the combination and the
modification of the two previously used methods, namely
"Dioxins/Furans" (2,3) and "Non-ortho-PCBs" (4). By using this
new, combined method for sample preparation, and the highly
sensitive new high resolution mass spectrometer for analysis, the:
total sample size required is reduced to 5 g from the 25-30 g
(needed in the past) for egg, liver and fat tissues, and 10-15 g
plasma. In case of these Osprey plasma samples, sample sizes were
limited from 3.17 g to 4.2 g.

b)'Analysis.

Quantative analysis for PCDDs/PCDFs and NOPCBs was performed
with a VG Autospec double-focussing high resolution mass
spectrometer linked to a HP 5890 Series II. high resolution gas
chromatograph (equipped with a Carlo Erba CTC-A200S autosampler),
computerized data system. The mass spectrometer was operated in
the Selected Ion Monitoring (VOLTAGE SIR) mode.
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MS conditions: EI; 70.EV; source temp = 280 °C; interface
temp. = 280 °C. : ’
- PCDDs/PCDFs analysis - resolution used was 10000.
NOPCBs analysis - resolution used was 6000.

GC conditions: Temp 1 = 100 °C; Hold 3 min; Rate = 20 °C/min
to 180 °C; Rate =5 °C/min to 325 °C; Injector temperature = 260 °C.
GC column was a 30 m DB-5 (J & W) 0.25 mm capillary column.

c) Quantitation.

Each sample was spiked with (13-C-12)-labelled PCDD and PCDF
congeners (T4CDD/T4CDF to H7CDD/H7CDF and OCDD), and NOPCBs (PCB-
77, -126 and -169) internal standards (Wellington Lab.), prior to
lipid extraction, in order to be able to perform internal
standard quantitation, and to calculate internal standard
recoveries. Two other isotopically=-labelled standards (1234-T4CDD
and 123789-H6CDD) were added to the cleaned dioxin/furan
extracts, and PCB-112 to the NOPCB fraction, Jjust prior to
analysis to serve as recovery ‘standards (Wellington Lab.) for the
guantification of internal standard recoveries.

An external standard mixture (containing native quantitation
standards, internal standards and recovery standards) was
analyzed along with the samples. Relative response factors (RRF)
for each pair of native analyte and (13-C-12)-labelled compound
were calculated daily. Linearity of the instrument was tested
previously by performing a 5 point calibration. :

Two characteristic ions (the most abundant ions in the
molecular cluster) were monitored for each native and (13-C-12)-
labelled compounds, within established retention time windows. .

Residue levels for PCDDs/PCDFs and NOPCBs were determined by
using internal standard quantitation method. Internal standard
quantitation was based on the integrated areas (sum of the two
ions) measured for native congeners, compared directly to the
integrated areas measured for the (13-C-12)-labelled internal .
standards in the sample, and using the isomer specific RRF values
(determined on the same day). It is an assumption that native
homologs behave in the same way during the cleanup procedures
than (13-C-12)-labelled surrogates.

Quantitation of residues are achieved by using two automated
computer programs "TRACES" and "DIOXIN", originally designed for
processing PCDDs/PCDFs analyses, (developed by V.G. Analytical),
and based on the sophisticated integrated spreadsheet modelling
program "20/20" (developed by Access Technology). The first
program "TRACES" detects and integrates peaks (for selected ions
within selected retention windows); provides hard copy print-outs
of the integrated chromatograms; and creates a list of the
detected peaks (containing accurate masses, retention times, peak
heights, integrated areas). This is a batch program capable of

3



processing up to 6 samples sequentially, using data collected
from a multiple sample autoinjector analysis. The second program
"DIOXIN" is used to generate calibration tables (containing
isomer specific RRF values for target compounds); calculates %
Recoveries for labelled internal standards; calculates residue
data and. Minimum Detection Limits for target compounds. Hard
copies of the integrated chromatograms, residue levels for
compounds detected, % recovery data for internal standards, along
with the 1nstrument tuning data are kept in file for every

sample.
d) Quality assurance protocol.

Recoveries for (13-C-12)-PCDDs/PCDFs and -NOPCBs were
calculated by comparing the integrated areas of the labelled
internal standards and areas of the recovery standards in
samples, to the areas of these compounds measured in the external
standard mixture analyzed along with the samples. Analysis of
samples are usually ~ accepted when recoveries for
(13-C-12) -PCDDs/PCDFs are between 70% and 120%. In case of these
Osprey plasma samples the internal standard recoveries for
PCDDs/PCDFs were <70%, (see TABLE 1.) due to the small sample
sizes, and losses during lipid extraction. Recoveries for NOPCBs
were also <70% for the same reason (see TABLE 2.). Based on our
previous results, 1t is an assumption that losses occurring for
the labelled PCDD/PCDF/NOPCB internal standards are applicable to
native PCDD/PCDF/NOPCB congeners. Considering the fact that
calculations were based on internal standard quantitation, all
reported levels (in TABLE 1., TABLE 2.) should be in an error of
less than 15 %. :

Identity of peaks was confirmed by monitoring accurate masses
(4 decimal places) running the mass spectrometer in high
resolution mode (10000 resolution for PCDDs/PCDFs, and 6000
resolution for NOPCBs); the proper chlorine isotope ratio (<20 %
deviation from the correct ratio) for the two strongest ions in
the M+ cluster; and the proper retention time (<5 sec deviation
from the retention time obtained for authentic standard) on the
DB-5 column.
- Minimum Detection Limits (MDL, signal/noise = 3) were routinely
calculated and reported for every congener detected.

Method blanks (distilled water spiked with 13-C-12-
PCDDS/PCDFS/NOPCBS), were cleaned-up and analyzed along with the
plasma samples

'RESULTS AND COMMENTS.

Levels for PCDDs and PCDFs, detected in Osprey plasma,
collected form Kamloops in 1992, are reported in TABLE 1. The
higher chlorinated dioxins, OCDD (from 2.84 ng/kg to 8.21 ng/kg),
and 1234678-H7CDD were dominant in these samples. In Osprey eggs
collected from the same location in 1992, OCDD was the major PCDD
contaminant as well (see REPORT CRD-93-2). No 2378-T4CDD was

4



detected in these plasma samples, maybe because of the relatively
high Minimum Detection Limit (MDL = 0.55 ng/kg - 1.19 ng/kg)
caused by the small sample sizes (3.17-4.2 g) available. In the
future we would like to receive 10-15 ml plasma, so the MDL would
be 3-4 times lower, and it would be possible to detect <0.5 ng/kg
2378-T4CDD.

A few plasma contalned traces of PCDFs (see TABLE 1.).

Unlike in the Osprey egg samples (REPORT CRD-93-2.), in which .
PCB-126 was the major NOPCRB, in these plasma samples the major
NOPCR was PCB-37 > PCB-77 > PCB-126 (see TABLE 2.).
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Cws/1993.
DIOXIN/FURAN/NOPCE
EXTRACTION AND CLEAN-UP

NEUTRAL EXTRACTION

GPC 60 g Biobeads SX-3
DCM/Hexane (1:1), 5 ml/min flow
—
140 ml 170 ml
waste collect
: l '
ALUMINA COLUMN 1l cmi.d. x 12 cm
l 10 g Fisher basic

eluted with 80 ml DCM/Hexane (1:1)

CARBON/GLASS FIBRE COLUMN 0.65 cm i.d.x 6-cm

45 mg AX-1 carbon
anderson Dev. Co.

|
Forwa£84Wash: Back eluting:
40 ml Hexane 150 m%_foluene
180 ml DCM .
OCs/PCBs PCDDs/PCDFs/NOPCBs
FLORISIL COLUMN 1 cmi.d.x 18 cm
} l - 8 g l1l.2 % (W/W) water
T ! |
40 ml 5% DCM/Hexane 150 ml DCM
NOPCBs ~ . PCDDs/PCDFs
PCB-112 secondary int.std. : 13¢,,-TeD/HxD se.int.std.

10 ul final volume 10 ul final volume
HRGC/HRMS analysis

HRGC/HRMS analysis
resolution 7000

resolution 10000



"UoNN|OS31 G000 1B ‘ON/DD D3JSOLNY mau ey Buisn Aq pauwopad a1am saskeuy
*(g> osioupeubss) pajoalep 10N - ON
- (' 1am) ByyBu g = asioueulis) nwi uonoslaQ wnuUY - 1aW
‘S4/8Q-21OE} Yim pasids yueiq poylews - yuelg

‘t3ngvl

£9 €9 9L g5 . 9L . ALH-BLYVEZL

L2 [43 66 €L 16 - J9H-8LYETE

€L 69 18 19 SL . 4Sd-8L£2L

SL 0L 88 99 S8 i AP1-8LER

e £ 0§ 6¢ 9y . QO-6829v¢€et

6S -09 SZ SS SL T Q{H-8L9VETE

89 2L V6 L a9H-8L9¢eet

.89 99 - QSd-BLETE

9L SL - QP E-8LET

; ECELOIeET]

€L°0 S1'0 AN 820 |ON IXd 306829921

000 |ON anN GN “ c 44H €101

610 |ON 1S°0 |ON $20 |ON P00 [ON 620 |ON 62’0 |ON 2v0 AN ¥5°0 = JLH-68LPECL

000 {GN 0e0 S0 |ON 150 |ON v2'0 |ON vp'0  |[ON 220 |GN 620 {ON ey’'0 {GN 50 - JLH-689VECL

Si'0 |ON 0£°0 S1'0 |ON 150 |AN ¥20 |ON $v’0  |ON 220 {ON 620 {ON cr'0 OGN 50 - dIH-8L9veet
GN anN aN aN aN 000 iGN anN aN

S1'0 {ON ov'o /10 |GN 950 {GN Sv'0 |ON ero  |ON 2eo0  |aN 820 |ON 8¢’0 [aON 50 9H-849PET

G1'0 |GN ov'o £1°0 AN 950 |ON S0 {ON €¥'0  jaN 2¢e0 IAON 820 |AN 820 |GN ¥5°0 €0 |ON 9€0 610 + 49H~68.LECL

S1'0 {ON ovo 1’0 |ON 950 |ON SP'0 AN £y'0  [ON 220 |GN 820 {ON 820 (AN ¥S0 evo : 610 " 49H-8.9ECL

G1'0 |GN [o100] 1’0 |ON 950 |ON S0 |ON €y'0  |ON 2e0 (AN 82C [AN 820 {aN S0 evo 6L0 - J9H-BLPETL

S1'0 |ON ovo Z1'0 AN 96’0 |ON S¥'0 |GN €v'0  |ON 2E0 (AN 82°0 AN 820 [ON S0 £v'0 610 49H-689V21

SL'0 |ON “10v'0 L1°0 |ON 950 [ON S¥'0  |ON €bv'0  |GN ¢E’0 AN 820 |GN 820 |ON ¥S0 ev'o 610 i d9H-BLIVEL

S4'0 |ON [o1:40] LZL'0  |GN 950 AN St'0 |ON ev'0 AN ¢e’0 |ON 820 |ON 820 (AN ¥50 [34¢) 610 T 39H-89vEeL

anN aN aN anN anN GN anN : anN .- 46d 1ejo),

19'0 {ON vzo gy'0 |AN ¥8'0 |ON G20 AN 66'0 |OGN 060 IGQN €90 [ON cv'0 [ON JANY 290 ev’o . 45d-L5yE2

190 |GN ™ {¥20 87’0 |ON $8°0 [ON S.0 |ON 660 |AN 060 [ON €90 |GN cy'0 {OGN it 290 cy’o e 49d-8LPET

190 AN ¥20 8¥'0 AN €80 |ON v20 |ON 160 |AN 160 AN €90 (AN cy’'0 |aN gh'l 290 ct'0 - 4Sd-8LECE

19'0 |GN ¥20 8vy'0 (AN £€8°0 [AN v2'0 |AN .60 |AON 160 |ON €90 (AN ¢r'0 {aN 81’} 290 A 4] 45d-8.4v2t

an anN aNn’" an N | 60 6%1 BRCEEEEE Jviieiol]

9’0 (AN S0 920 |ON €0t |ON L0°L AN 880 [GN 040 160 GL0 |6v') 690 |89°0 €60 L0 €80 . 4v1-8LET

STOW | SieAST | 10W | SeAe1 | 1AW -] SIBAST | 1aW | SI9AST T TN | S19A97 | TaN | SIBAST | 0N S|9A9T [ QN | SieAeT 1. 1O |/SI9naT - [10W 410N J1aN- $300d

010 [GN €€0 |ON y1’0 [£20 180 }29'S 160 |69v 10 (v8¢e 20 [XA:] cE0 |LLy 610 [IEE KA €20 G20 |ELS - (O-68.9vEet

anN aN aN e L8} anN 1571 ee’t aN Ge't i GlH te0L

G20 {AN ¥S'0 |ON Gi'0 {ON €80 |LE°1 0L} 8t ¥9'0 {ON c50 1G°L Ey'0 |EE°L 8E°0 {GN ceo 290 92'Q |Sse’t TQLH-8L9vEC]

SZ'C |ON ¥S'0 |ON S1'0 |ON €80 |ON 0Ll GN ¥y9'0 |[ON 250 |ON €v'0 {aN 80 |ON ce0 290 120 {ON - OQZH-6L9VETE

anN GN anN : an anN anN anN an aN aN . .-Q9H el

6£'0 [ON LE0  [ON 020 |{GN 950 |ON Sy'0  |ON 6€0 -1ON 8E'0 AN 620 |ON y€0 IGN oS0 34 6v'0 (AN aoH-68.£2t

6€°0 ‘|ON /€0 (AN 020 |ON 960 (AN Sy'0 AN 6€°0 |ON 80 AN 620 {GN ¥£'0 {ON 050 evo 60 {ON a9H-8.9€2i

60 |GN LE0  |ON 020 ON 950 |ON S¥'0 |ON 6€'0 {ON 8E'0 [ON 620 {AON ¥€0 [ON 050 evo 60 {ON . Q9H-8LYECL

660 |ON LE0 |ON 020 laN  leso |aN  |sv0 _|aN  [6€0_ |ON  |8€0 |ON_ 620 |ON _ |vE0 JON _ 10S0 EV'0 6Y°0 QN — agH-629¢2t

an an ’ anN~ T TTlaN T laN’ T aNn TP OTIoNTT | T IGNTTT]TT AN T T anN T5d 1eio g

2y'0 |GN 250 (AN Sp'0  |ON 190 {ON /50 |ON L6'0 |ON 9,0 |AON 9€'0 |ON 6€°0 ION ol 290 25’0 {ON ... @5d-BLETY

anN [e]] aN anN anN ON anN ON anN aN .avleioy

66'0 |ON 680 |ON 22’0 |ON LY AN | ¥6'0 |GN 66'0 |ON 61°L  {ON S0 |ON 890 |GN vi't 160 SS'0 |ON qavl-8lee

SOW | SI0AST | TON | S19A91- 1OW | SI9A0TT | 1GW-| 819437 | JaN | SIeAT | QW | SIPAST | AN | SiersT [IQIN | SI9A8T1 | AN | SI19497 | 1AINC]:SI9AST | TN, AW | Si8AeT | $aaQdd

(¥4 (4R 88'c FARN SL'e 16°C . LLE LEE LI L

sdoojwey '3 sdoojwey '3 sdoojwey ‘3| sdoojwey "Mm| sdoojwey ‘m{ sdoojwey 3| sdoojwey 3 sdoojwey '3{ sdoojwe) "pm| sdoojwey ‘m| - UCHE3D0]

. ! L i t 1 ! 1 i 1 1 -~ jood uj "ON

984-9 s8l-g vii-g v81-8 £81-9 28i-g 181-8 081-9 641-89 8.1-9 LLi-8 9/1-9 SZ1-8 "~ #TIYNY

: . g501 arol g101 avil g2il vSO1 Vvl vioL vyLll velil | # Nawid3dS

juelg yuelg juelg 59645 yOELS £9€.L5 29eLS 19€25 09€LS 6SEL5 9SEL5 L5848 95EL5 ~£67 # XOSn

cundiay . (™ 18m]) Dy/Du Ul ase s(anaT

; *£2016d26 :ou 193{oid
“Z661 Ui *O'g wouy pejas|jod ‘ewseld Aa1dsQ ul 84004/50ADd



‘sisAjeue Joj pasn (" jom ui ‘B) azis ajdwes ay) - M

“000Z J0 uonnjosal e ‘SO D3dSOLNY mau ay) Buisn Ag psuuiopad a1om sasAjeuy
“(e> esiou/jeubs) pajosiap 10N - ON

‘(" Jom) ByyBu i(g = esioy/ieubis) ywi uonoaBQ WNWIUIA - 1AW

"SHOJON-Z1OE L Ulim pavids sjue|q poyiaul - yuelg

69 L S9 | €v 0 GN 290 | AN 290 | ON ¢S50 ON ¢50 | OGN €60 | OdN 98i-g . jueig
A°] 9 65 | 050 | ON 90°L anN 601 anN IS0 | ON IS0 | AN L9°0§ SE'L S81-d Juejd
144 14 iy | SE'0 aN €0 AN |450] ON 090 | OGN 090 ON 6v'o| S9't vi1-9 Aueigd
a9 0L 69 |90l aN Lt GN p60| 6v2 |8L0| 6ELL | 820| 640 | 6,0 | 606c | 1CE sdoojwey ‘3| | |[¥81-8 g501| 69€.S
G9 €L 0. | ¥60 | ON 04 aN | 960 66+ | 080 | 162 [080| ON 80'L | 61'SL | ¢SE sdoojwey ‘3| 1 {e81-8 gyOl| V9ELS
€6 85 19 | 980 anN ote{ aN |[e60| Ltc |v80! 168 ;¥80( ON 680 | 6€°¢2 | 88°E sdoojwe) ‘3| | |[28l-8 g101] €9€.S
e | <@ ve | LS aN oge| aN |soz| aN |89l | 99L |89l anN 0v'Zz | OE0E | LSE | sdoojwey ‘M| I [181-8 gvil| <9els
12°] LS 19 | $¥9°0{ ON 08't aN [e90f ety (9L b [ vl oLl an 6zl eg1e 1 cse | sdoojwey Ml L {08L-8 ge1 111985
S¢ 82 | 82 | 90} anN {641 ON ket | G2+ [ 260f Z1'8 [ 460 ON €1'L | 22G1 | L6¢E sdoojwey '3 1 |641-8 veOLl| 09€lS
LY es 0s | vi'l GN je&L2 | ON vl | LvE | 6€L ] 2v0L | 6EL aN ¢80 | €6°0c | L1'E sdoojwey 3| 1 [841-8 Vv¥OL| 6SE.LS
14 8v 6 | 60°1 aN 8L°1 aN [€EOL | v2L | 860 ¢50L [ 860| ON LE1 | Le'se | s¢e sdoojwey ‘3| - [Z/1-8 vIOL! B85€.5
oL 9L 0L |80 aN 8b'0| ON VS0 LEL | 290 | SL¥ | 490 ON 690 | 86'€l | 02y | sdoojwey-mi + [9.1-9 Vbil| LSELS
A 19 09 | 9€0| ON 9¢'0| ON 95’0 | €60 {990 | €99 | 990 ] ON 280 | €122 | Le'e | sdoojwey M| | {S.1-8 Vell| OSGELS
691 92t LL G 1BAST] 1AW 1eAST] AW 19T AN 19AST AN 19ASTH AN ICUCH] jood 31
-0gt 681-80d 691-80d 9¢1-90d £/,-90d 18-80d /£-60d| 6 uoneso]| ul # # #

"AOJRY PIS’IU| % S{9AB| anpisay : « M _mo_cam._mommu ‘ON | ‘feuy cmE_qum XOSshn
'¢80dONY . (" 1em) Byy/bu ut ese sjensT

‘c3ngvl

"€2016de6 "ou J93oid
"Z661 Ul *D'g wouj pajas|iod ‘ewsejd AaidsQ ul SEIJON




A

XT.0 NIt : - \,m\\‘ :.Nwm\ IIvE0AIULNI A INT1LEDTY
1

OO ¢ IR VT I VIS

UINING ) JU¥auls AJLLVIDUYI ) . /i
o 3BIVYCIVT 1T un0d 3LYSOS0MINT. JnbiNiGIL ’ . w\q W\ AVYI0ITLLNTT INOINHILL
. 0INIJIL dIVBOLS AJOLVHOUV] INDINDIL oS

e JHI0OL%

YTHLIVLMD 39VHALS

J

’ ! 2 591020 o5 - | £ 3L E
] i 59 2] ohjeS i
| m SENRUER 1] JAE

VT
VLGLLL
V| S
V)L
L
V' /Ll

; q A Sh o>
20 M JodlruL]es

2 R

L o] Lo[PL/[04 05
i Q\%\\@\ ARG EIER
PRI I R N v 1 1 ] an
SAVTG] ol 1 O 7750 w7

It
X
—3
N

——t—-

| grml ol

i
NPT R 471174
\ \ i

39 VUL
Y susuarglgd [3u383a91324 , . . . T ) (s} atized < u
.M k13 R 3 +rox utii “3aq {-unf ~dea wwasangrgad vz s of mm -
3 np ap o toapug w Q 32pdsy T 40 aaz wotlyIucys3 28 A
x s np ajeg v Se an <)
A1 sor ae2g | amdruysag 3 - — |E e f— nssty |15 oo o5
. . - . - N o -~ -
8 “peadag(on g uoriviey . 3uo = . o 2 e 321 . ax
. - - LE B -
2 b rdrag - .w. g sar3adg 10 Se2 269 %E
w. woratpos | Bur1sarion Wawaap132d ap uawadeiday - 2115 421123 ({0) uejidafioy .n..» : anssty m usmtaads m.
, V4 & INBIIATIAYL A JIVUVHD NOILYSINYINO ey . LRESELE] } N7 .N\ 7T EnINNOT T AR
) \ . HOLLVZ [HYOY0 SHI1IT110) : L \R OLLLNAS AV I \_ 201311700
. ‘ \ |
N LHi1137384 20 110MUQ4 . K \N\ 13royd
O 1Wed N01123170) T Lo mw \\g 7 13rcud
!V ~ =

7

YOISVD VT OSENVQ Q4D hatd o : SINOIXOL SINDIWIHD SNAISTH SIT NOILAIHISNILO TYNOI LVYN nv3aung
SINAISIY IVIIWIHD NXOL 40 AMLISIDIH TVYNOL LY R e Lt E T SE L RN

+




