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INTRODUCTION. 

T h i s r e p o r t c o n t a i n s l e v e l s of PCDD and PCDF congeners 
(T4CDD/T4CDF to OCDD/OCDF), and NOPCB congeners (such as PCB-37, 
77, 126, 169, and a l s o PCB-81 and 189), d e t e c t e d i n Osprey 
plasma, c o l l e c t e d from B.C. i n 1992. T h i s work i s i d e n t i f i e d 
under P r o j e c t 92P91C23. 

A t o t a l of ten Osprey plasma samples were r e c e i v e d from the 
N a t i o n a l Specimen Bank, NWRC i n January 1994. Samples were 
c o l l e c t e d i n May 1991 and submitted f o r a n a l y s i s by P.Whitehead 
(see DATA SHEETS a t t a c h e d ) . 

Samples were a n a l y z e d f o r PCDDs, PCDFs and NOPCBs a t NWRC-CRD 
i n February and March 1994. 

Table of r e s u l t s are at t a c h e d . 

METHOD AND ANALYSIS. 

a) P r i n c i p l e of the "DIOXIN/FURAN/NOPCB" method. 
Note t h a t f o r plasma samples l i p i d e x t r a c t i o n was a l t e r e d from 

the n e u t r a l e x t r a c t i o n used f o r other t i s s u e types: I s o t o p i c a l l y 
l a b e l l e d i n t e r n a l standards (13-C-12-PCDDs/PCDFs/NOPCBs) were 
added to the plasma, and all o w e d to e q u i l i b r a t e f o r 3 0 min. 
Sa t u r a t e d aqueeous ammonium su l p h a t e and a b s o l u t e e t h a n o l was 
added to the s p i k e d plasma, and i t was e x t r a c t e d 4 times w i t h 
hexane. Hexane l a y e r s were combined, f i l t e r e d through anhydrous 
sodium s u l f a t e and volume was reduced to make i t ready f o r GPC 
clean-up; removal of l i p i d s and b i o g e n i c compounds by GPC ( 1 ) and 
alumina column cleanup; s e p a r a t i o n of PCDDs, PCDFs and NOPCBs 
from other contaminants by u s i n g c a r b o n / f i b r e column ( 2 , 3 ) ; 
f u r t h e r s e p a r a t i o n of PCDDs/PCDFs from the NOPCBs a c h i e v e d by 
F l o r i s i l column chromatography; For d e t a i l s of the e x t r a c t i o n 
and cleanup procedure, see Flow Chart a t t a c h e d . T h i s new method 
was developed a t the NWRC/CRD i n 1993, by the combination and the 
m o d i f i c a t i o n of the two p r e v i o u s l y used methods, namely 
"Dioxins/Furans" ( 2 , 3 ) and "Non-ortho-PCBs" ( 4 ) . By u s i n g t h i s 
new, combined method f o r sample p r e p a r a t i o n , and the h i g h l y 
s e n s i t i v e new h i g h r e s o l u t i o n mass spectrometer f o r a n a l y s i s , the 
t o t a l sample s i z e r e q u i r e d i s reduced to 5 g from the 25-30 g 
(needed i n the past) f o r egg, l i v e r and f a t t i s s u e s , and 10-15 g 
plasma. In case of these Osprey plasma samples, sample s i z e s were 
l i m i t e d from 3.17 g to 4.2 g. 

b) Analysis. 

Quantative a n a l y s i s f o r PCDDs/PCDFs and NOPCBs was performed 
w i t h a VG Autospec d o u b l e - f o c u s s i n g h i g h r e s o l u t i o n mass 
spectrometer l i n k e d to a HP 5890 S e r i e s I I . h i g h r e s o l u t i o n gas 
chromatograph (equipped w i t h a C a r l o Erba CTC-A200S autosampler), 
computerized data system. The mass spectrometer was op e r a t e d i n 
the S e l e c t e d Ion M o n i t o r i n g (VOLTAGE SIR) mode. 
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MS c o n d i t i o n s : EI; 70 . EV; source temp = 280 °C; i n t e r f a c e 
temp. = 280 °C. 

PCDDs/PCDFs a n a l y s i s - r e s o l u t i o n used was 10000. 
NOPCBs a n a l y s i s - r e s o l u t i o n used was 6000. 

GC c o n d i t i o n s : Temp 1 = 100 °C; Hold 3 min; Pvate = 20 °C/min 
to 180 °C; Rate =5 °C/min to 325 °C; I n j e c t o r temperature = 260 °C. 

GC column was a 30 m DB-5 (J & W) 0.25 mm c a p i l l a r y column. 

c) Q u a n t i t a t i o n . 

Each sample was s p i k e d w i t h ( 1 3 - C - 1 2 ) - l a b e l l e d PCDD and PCDF 
congeners (T4CDD/T4CDF to H7CDD/H7CDF and OCDD), and NOPCBs (PCB-
77, -126 and -169) i n t e r n a l standards (Wellington Lab,), p r i o r to 
l i p i d e x t r a c t i o n , i n order to be a b l e to perform i n t e r n a l 
s t a n d a r d q u a n t i t a t i o n , and to c a l c u l a t e i n t e r n a l s t a n d a r d 
r e c o v e r i e s . Two o t h e r i s o t o p i c a l l y ^ l a b e l l e d standards (1234-T4CDD 
and 123789-H6CDD) were added to the c l e a n e d d i o x i n / f u r a n 
e x t r a c t s , and PCB-112 to the NOPCB f r a c t i o n , j u s t p r i o r to 
a n a l y s i s to serve as recovery-standards ( W e l l i n g t o n Lab.) f o r the 
q u a n t i f i c a t i o n of i n t e r n a l s t a n d a r d r e c o v e r i e s . 

An e x t e r n a l s t a n d a r d mixture ( c o n t a i n i n g n a t i v e ( ^ a n t i t a t i o n 
standards, i n t e r n a l standards and r e c o v e r y standards) was 
a n a l y z e d a l o n g w i t h the samples. R e l a t i v e response f a c t o r s (RRF) 
f o r each p a i r of n a t i v e a n a l y t e and ( 1 3 - C - 1 2 ) - l a b e l l e d compound 
were c a l c u l a t e d d a i l y . L i n e a r i t y of the instrument was t e s t e d 
p r e v i o u s l y by p e r f o r m i n g a 5 p o i n t c a l i b r a t i o n . 

Two c h a r a c t e r i s t i c ions (the most abundant i o n s i n the 
m o l e c u l a r c l u s t e r ) were monitored f o r each n a t i v e and (13-0-12).-
l a b e l l e d compounds, w i t h i n e s t a b l i s h e d r e t e n t i o n time windows. 

Residue l e v e l s f o r PCDDs/PCDFs and NOPCBs were determined by 
u s i n g i n t e r n a l s t a n d a r d q u a n t i t a t i o n method. I n t e r n a l s t a n d a r d 
q u a n t i t a t i o n was based on the i n t e g r a t e d areas (sum of the two 
ions) measured f o r n a t i v e congeners, compared d i r e c t l y to the 
i n t e g r a t e d areas measured f o r the ( 1 3 - C - 1 2 ) - l a b e l l e d i n t e r n a l 
standards i n the sample, and u s i n g the isomer s p e c i f i c RRF v a l u e s 
(determined on the same day). I t i s an assumption t h a t n a t i v e 
homologs behave i n the same way d u r i n g the cleanup procedures 
than ( 1 3 - C - I 2 ) - l a b e l l e d s u r r o g a t e s . 

Q u a n t i t a t i o n of r e s i d u e s are a c h i e v e d by u s i n g two automated 
computer programs "TRACES" and "DIOXIN", o r i g i n a l l y d e s i g n e d f o r 
p r o c e s s i n g PCDDs/PCDFs analyses,- (developed by V.G. A n a l y t i c a l ) , 
and based on the s o p h i s t i c a t e d i n t e g r a t e d spreadsheet m o d e l l i n g 
program "20/20" (developed by Access Technology). The f i r s t 
program "TRACES" d e t e c t s and i n t e g r a t e s peaks ( f o r s e l e c t e d ions 
w i t h i n s e l e c t e d r e t e n t i o n windows); p r o v i d e s hard copy p r i n t - o u t s 
of the i n t e g r a t e d chromatograms; and c r e a t e s a l i s t of the 
d e t e c t e d peaks ( c o n t a i n i n g a c c u r a t e masses, r e t e n t i o n times, peak 
h e i g h t s , i n t e g r a t e d a r e a s ) . T h i s i s a b a t c h program capable of 
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p r o c e s s i n g up to 6 samples s e q u e n t i a l l y , u s i n g data c o l l e c t e d 
from a m u l t i p l e sample a u t o i n j e c t o r a n a l y s i s . The second program 
"DIOXIN" i s used to generate c a l i b r a t i o n t a b l e s ( c o n t a i n i n g 
isomer s p e c i f i c RRF v a l u e s f o r t a r g e t compounds); c a l c u l a t e s % 
R e c o v e r i e s f o r l a b e l l e d i n t e r n a l standards; c a l c u l a t e s r e s i d u e 
data and Minimum D e t e c t i o n L i m i t s f o r t a r g e t compounds. Hard 
c o p i e s of the i n t e g r a t e d chromatograms, r e s i d u e l e v e l s f o r 
compounds detected., % r e c o v e r y data f o r i n t e r n a l standards, a l o n g 
w i t h the i n s t r u m e n t - t u n i n g data are kept i n f i l e f o r every 
sample. 

d) Q u a l i t y assurance p r o t o c o l . 

R e c o v e r i e s f o r (13-C-12)-PCDDs/PCDFs and -NOPCBs were 
c a l c u l a t e d by comparing the i n t e g r a t e d areas of the l a b e l l e d 
i n t e r n a l standards and areas of the r e c o v e r y standards i n 
samples, to the areas of these compounds measured i n the e x t e r n a l 
s t a n d a r d mixture analyzed along w i t h the samples. A n a l y s i s of 
samples are u s u a l l y accepted when r e c o v e r i e s f o r 
(13-C-12)-PCDDs/PCDFs are between 70% and 120%. In case of these 
Osprey plasma samples the i n t e r n a l s t a n d a r d r e c o v e r i e s f o r 
PCDDs/PCDFs were <70%, (see TABLE 1.) due to the s m a l l sample 
s i z e s , and l o s s e s d u r i n g l i p i d e x t r a c t i o n . R e c o v e r i e s f o r NOPCBs 
were a l s o <7 0% f o r the same reason (see TABLE 2.). Based on our 
p r e v i o u s r e s u l t s , i t i s an assumption t h a t l o s s e s o c c u r r i n g f o r 
the l a b e l l e d P C D D / P C D F / N O P C B " i n t e r n a l standards are a p p l i c a b l e to 
n a t i v e P C D D / P C D F / N O P C B congeners. C o n s i d e r i n g the f a c t t h a t 
c a l c u l a t i o n s were based on i n t e r n a l s t a n d a r d q u a n t i t a t i o n , a l l 
r e p o r t e d l e v e l s ( i n TABLE 1., TABLE 2.) should be i n an e r r o r of 
l e s s than 15 %. 

I d e n t i t y of peaks was confirmed by m o n i t o r i n g a c c u r a t e masses 
(4 decimal p l a c e s ) running the mass spectrometer i n h i g h 
r e s o l u t i o n mode (10000 r e s o l u t i o n f o r PCDDs/PCDFs, and 6000 
r e s o l u t i o n f o r NOPCBs); the proper c h l o r i n e i s o t o p e r a t i o (<20 % 
d e v i a t i o n from the c o r r e c t r a t i o ) f o r the two s t r o n g e s t i o n s i n 
the M+ c l u s t e r ; and the proper r e t e n t i o n time (<5 sec d e v i a t i o n 
from the r e t e n t i o n time o b t a i n e d f o r a u t h e n t i c standard) on the 
DB-5 column. 

Minimum D e t e c t i o n L i m i t s (MDL, s i g n a l / n o i s e = 3) were r o u t i n e l y 
c a l c u l a t e d and r e p o r t e d f o r every congener d e t e c t e d . 

. Method blanks ( d i s t i l l e d water s p i k e d w i t h 13-C-12-
PCDDs/PCDFs/NOPCBs), were cleaned-up and a n a l y z e d a l o n g w i t h the 
plasma samples . 

RESULTS AND COMMENTS. 

L e v e l s f o r PCDDs and PCDFs, d e t e c t e d i n Osprey plasma, 
c o l l e c t e d form Kamloops i n 1992, are r e p o r t e d i n TABLE 1. The 
h i g h e r c h l o r i n a t e d d i o x i n s , OCDD (from 2.84 ng/kg to 8.21 ng/kg), 
and 1234678-H7CDD were dominant i n these samples. In Osprey eggs 
c o l l e c t e d from the same l o c a t i o n i n 1992, OCDD was the major PCDD 
contaminant as w e l l (see REPORT CRD-93-2). No 2378-T4CDD was 
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d e t e c t e d i n these plasma samples, maybe because of the r e l a t i v e l y 
h i g h Minimum D e t e c t i o n L i m i t (MDL = 0.55 ng/kg - 1.19 ng/kg) 
caused by the s m a l l sample s i z e s (3.17-4.2 g) a v a i l a b l e . In the 
f u t u r e we would l i k e to r e c e i v e 10-15 ml plasma, so the MDL would 
be 3-4 times lower, and i t would be p o s s i b l e to d e t e c t <0.5 ng/kg 
2378-T4CDD. 

A few plasma c o n t a i n e d t r a c e s of PCDFs (see TABLE 1.). 
U n l i k e i n the Osprey egg samples (REPORT CRD-93-2.), i n which 

PCB-126 was the major NOPCB, i n these plasma samples the major 
NOPCB was PCB-37 > PCB-77 > PCB-126 (see TABLE 2.). 
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CWS/1993. 
DIOXIN/FURAN/NOPCB 

EXTRACTION AND CLEAN-UP 

NEUTRAL EXTRACTION 

140 ml 
waste 

Forward wash: 
40 ml Hexane 
180 ml DCM 

OCs/PCBs 

GPC 60 g Biobeads SX-3 
DCM/Hexane (1:1), 5 ml/min flow 

170 ml 
c o l l e c t 

ALUMINA COLUMN 

T 
1 cm i . d . X 12 cm 
10 g F i s h e r b a s i c 

e l u t e d ' w i t h 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. 

Back e l u t i n g : 
I S O m l T o l u e n e 

FLORISIL COLUMN 

PCDDs/PCDFs/NOPCBs 

1 cm i.d. x 18 cm 
8 g 1.2 % (W/W) water 

40 ml 5% DCM/Hexane 

NOPCBs 
PCB-112 secondary i n t . s t d 
10 u l f i n a l volume 
HRGC/HRMS a n a l y s i s 
r e s o l u t i o n 7000 

1 
150 ml DCM 
PCDDs/PCDFs 
^^Ci2-TeD/HxD s e . i n t . S t d , 
10 u l f i n a l volume 

HRGC/HRMS a n a l y s i s 
r e s o l u t i o n 10000 



c 
m 

CQ 

c 

CQ 

in m 
CD iH ' 

S5 
in H-

S 5 

S S I 

CD 

d 
C\l Ui (T> Oi Oi 
rf a <o o n 
d G G Q d 

Q D Q Q I Q D Q Q Q Q Q Z 2 2 ZZ Z Z Z Z Z 2 

o 
CO 

d 

CM 
in 
d 

r̂ . r*«. 
CO CO CO 
G G d G i f 

o. 
o 
o 
E I 

it: ' 

' eg 

! d 

"in in 
cy c\J 
d d 

w ° w w 
d d d d 

Q Q Q I Q Q Q Q QIQ Q Q 
z H z l z Z Z Z Z Z Z Z 

• i - ! CD CO to (D 
(D in in in in 
d ( d d d d d d 

cn 
d 

I in LO in in in I -tr -<3- -̂3-
d d d d d 

(7) C7) 
d 

Oi Oi Oi Oi 
0> • CO CO CO CO 
d \G G G G 

^ - \ / , Q Q Q Q ' Q Q Q Q Q Q ' r ' - r : c r t r : r : l Q Q Q Q Q Q Q Q Q Q Q Q C i Q C 3 Q ^ • S Z Z Z Z Z Z Z Z Z Z ^ ' ^ ' N - g o ' . cn ̂  Z H Z ^ i Z Z Z Z Z Z Z Z Z Z Z 
CO 1 CO 5 O O 

Q OIQ Q Q O Q Q Q Q Q Q 
z z z z z z z z z z z z 

to CO CO CO CO 
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