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1. Introduction

In the meeting on PCB analyses organized in Ulm, Donau, West Germany,
11-13 April 1984, where the second ringtest 2/1983 (Report 84.27 d.d.
1984-03-26) was discussed, it was decided to organize a next ringtest.
In this ringtest identification and quantification of some individual
chlorobiphenyls should be carried out in the extracts of eel-fat sam-
ples (cleaned-up by saponification) using splitless injection (part 1)
and/or on-column injection after optimization (part 2).

For the optimization of the on-column injection prof. D.L. Massart of
the University of Brussels, Belgium had offered his co-operation to
find the optimum settings by using a computer program. Results will be
reported in part 2.

In this report only the results of the splitless injection are given.

2. Participants

A complete 1list of the 9 participating laboratories, which took part
in the identification and quantification using splitless injection, is

given in annex 1.

3. Description of the study

The samples of the ringtest were prepared by RIKILT. Each laborafory
was supplied with a standard solution chlorobiphenyls (code A), stan—
dard solutions of internal standards (code B and C) blanc solvent iso-
'octane {code D) and two eel-fat extracts (0.166 g/ml, code E and F)
cleaned-up by saponification (method, see annex 2).

One eel-fat extract (code E) was partially a practice sample as the
concentration for PCB compound 101 and 153 were given.

For the analyses of the two samples, columns with a different polarity
should be used when possible.

More details with instructions concerning the materials, the method
for the optimization of the gaschromatographic conditions for split—
less injection, injection volume (1 ul), the procedure for the lineari-
ty test and the identification and quantification of the eel-fat ex~
tracts were given in the RIKILT letter coded 1587 d.d. 1984~06~26.
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4, Results/Discussion

Nine laboratories returned results for this part of the study. Labora-
tory 1, 2, 4, 5, 7 and 8 used more than one column. Laboratory 1 used
two columns of comparable polarity and laboratory 2 reported results
on three columns.

In the interpretation of the data of the eel-fat samples we must keep
in mind that for each laboratory more than one set of data can be
available. Therefore, the data will be split up according to polarity
of the stationary phase in the tables for the gaschromatographic con-~

ditions, resolution, linearity and quantitative results.

A summary of the gaschromatographic conditions is given in table 1.
The apolar columns methylsilicone, BP 1, OV 101 and CP Sil 5 are given
under the headline CP Sil S. The more polar columns 5% phenylmethyl-
silicone, SE 52, SE 54, BP 5, CP Sil 7 and CP S5il1 8 are given under
the headline CP Sil 8. The reéults for the CP Sil 19 are given separa—
tely.

It is assumed that all laboratories used optimum settings for the
splitless injection.

Based on the Hu-curve laboratory 2 used for helium a higher linear gas
velocity than other laboratories. It is striking that laboratory 9 has
clear different optimum settings for the injector and detector temperature

related to the settings of the other laboratories.

A summary of the resclutions between the succeeding PCB compounds is
given in table 2. Although uptill now the formula for the calculation

of the resolution given in report 84.27 is used, in accordance with

the literature, laboratory 4 reported that it 1s better to use the
formula R = 1.117 xat/EW 1/2. In spite of this the results given in
table 2 can be compared with each other. In general under the given set-
tings it can be concluded that for the given standard solution of
chlorobiphenyls the resclution on columns with a polarity comparable
with the CP Sil 5 column is better than for CP S5il 8 or 19 columns.
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4.3 Linearity test _

All laboratories, except laboratory 5, carried out the linearity test.
In table 3 a summary is given of the tested range and the maximum dif-
ference of the ratio peak area/mass in the tested range for PCB

153 corrected for the internal standard TCN. In general this ratio is
higher for the lower injected quantities of PCB 153. The difference in
response between the highest and lowest injected quantity, covering a
range of about a factor of 10, varies from 7 to 56%.

Laboratory 4 reported that, the peak heights in the samples were
calculated by comparing the response of the sample with the response
of the nearest standard concentration.

Laboratory 2 used the procedure by which the sample was diluted near
to the standard concentration 1ayi?g within the tested range for the
linearity.

For the other laboratories it is not clear from the chromatograms and
comments, in how far they have corrected the results for the linearity
or have analysed the samples near to a diluted standard sclution. We
assume that the deviation in peak height in the sample and sténdatd

was as small as possible.

Interferences in the blanc solvent iso-octane with chlorobiphenyls

were only observed by laboratory 7 and 9 for PCB 52.

-Laboratory 7 reported an interference at the limit of detection of

about 3 ng/ml and laboratory 9 reported about 4 ng/ml.

The other laboratories reported no interferences having a detection

limit of 0.5 ng/wl or lower.

The quality of the eel-fat extracts, (negative peaks, in the chroma-
tograms), especially in sample F, left much to be desired. In sample E
this problem was hardly present.

After the preparation of the samples at RIKILT we did not observe this
problem because we checked the samples only on a CP 8il 7 column (see
chromatogram 1 and 2). Especially with columns with a polarity com~
parable to CP Sil 5 this problem occurs (See chromatogram 3) and where
reported by several participants and caused many problems, sometimes

making analyses impossible.
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Maybe the problem 1s due to a too long storage period at -18°C of the
eel-fat of sample F (hydrolyses?).

Laboratory 7 eliminaﬁed the problem by means of a clean-up over a
silica column of the extract. Only laboratory 8 using a BP 1 and BP 5
column did not observe negative peaks (extra sample clean-up?).

The results of the eel-fat extracts of the laboratories 1 (partially),
3 (partially), 5 and 9 (partially) are not used for statistical analy-
ses and therefore not reported for the following reasons.

Laboratory 1 used two columns of comparable polarity (SE 52 and SE 54)
and we made therefore a choice between the comparable results and eli-
minated the SE 54 results from which the resolution and linearity were
not reported.

Laboratory 3 injected the samples four times a day instead of one time.
As all results were comparable we only used the result of the first
injection.

Laboratory 5 reported incomplete data for the eel-fat extracts and for
the resolution of the succeeding PCB compounds and was therefore eli-
minated.

Laboratory 9 calculated the eel-fat samples, probably due to varying
response (too low temperature of injector and detector?) in different
ways. Only the results calculated to the standard immediately injected
prior to the samples are used, as this was in agreement with the in-
structions.

The statistical treatment of the data is carried out according to IS0
5725 as described in report 84.27.

For the CP 811 5 or comparable phases five data sets are available for
both samples for all PCB compounds with exception of PCB 28, where
laboratory 4 did not report results.

For the CP Si1 8 or comparable phases six data sets are available for
both samples for all PCB compounds with exception of PCB 52, where
laboratory 7 did not report PCB 52 due to an interference, also pre-
sent in the blanc solvent.

For CP Si1 19 CB two data sets are available for both samples.
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4.5.1 Eel-fat extract (code E) _

The results for the PCB compounds 28, 52, 101, 118, 153, 138 and 180
used for statistical treatment are given in duplo in table 4 in ng/ml.
The results have been rounded off. Although this sample was partially
a practice sample, as the concentration for PCB compound 101 and 153
were known (respectively about 20 and 55 ng/ml), all data have been
used for statistical treatment. )

A statistical treatment was carrled out with the CP Sil 5 group, the
CP 511 8 group and all data together, including CP Sil 19 CB data.

In table 5 the mean (E}, repeatability {(r), reproducibility (R) and
the coéfficiént of variation for the reproducibility are given.

For the CP Sil 5 group and CP Sil1 8 group only 5 respectively 6 data
sets for sample E were avallable. Probably rather few for a statisti-
cal treatment. )

For the CP Sil 5 group Cochran ocutliers for PCB 28, 101 and 118 were
found using TCN as internal standard. After elimination per compound
of that laboratory the results are given in brackets. No Dixon
outliers were obtained. .

For the CP Sil 8 group no Cochran or Dixon outliers were obtained.

For all data, Cochran outliers were found for PCB 28, 52, 101 and 118
using TCN as internal standard and for PCB 52, 118, 138 and 180 using
DCBE-Cl4 as internal standard (data only of the CP S11 5 group)}. Again
after elimination new results are given in brackets.

The CV(R) for the CP Sil 8 group is in general better than for the CP
8il1 5 group. The mean for all data using TCN or DCBE-Cl4 as internal
standard 1s equal. We may conclude that both internal standards can be

used in PCB-analyses.

4.5.2 Eel-fat extract (code F)

The results for the PCB compounds 28, 52, 101, 118, 153, 138 and 180
are given in table 6. The results have been rounded off.

For all laboratories, except laboratory 7 and 8, as well as with the
TCN peak as for the PCB peaks negative interferences were reported,
expecially with the CP Sil 5 group. For the CP Sil 8 group and the CP

Si1 19 CB column only slight interferences were observed.
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The results of the CP Sil 5 group, calculated with TCN, were therefore
not used for statistical treatment. The results calculated with
DCBE-14 are, in spite of the negative peaks with the PCB's, however
used for statistical treatment.

In table 7 the mean (x), repeatability (r), reproducibility (R) and
the coéfficiént of variation for the reproducibility are given.

For the internmal standard TCN only for the CP Sil 8 group, data are
reported, (6 data sets) as well as together with the CP Sil 19 data

(8 data sets).

For the internal standard DCBE-Cl4 results for the CP Sil 5 group, the
CP Sil 8 group and all data together, including CP Sil 19 are reported.
For the CP Sil 5 group and CP Sil 8 group only 5 respectively 6 data
sets were available. Probably rather few for a statistical treatment.
For the CP Sil 5 group Cochran outliers for PCB 101 and 118 were found
using DCBE-Cl4 as internal standard. After elimination of that labora-
tory results are given in brackets. No Dixon outliers were obtailned.
For the CP 5il 8 group nc Cochran or Dixzen outliers were obtained.

For 'all data a Dixon outlier for PCB 101 and a Cochran outlier for PCB
138 were found using TCN as internal standard. A Dixon outlier for PCB
101 and Cochran outlier for PCB 118 and 153 were found using DCBE-Clé4
as internal standard. Again after elimination new results are given in
brackets.

The CV{(R) for the CP Sil 8 group is in general better than for the CP
511 5 group. In spite of the problems encountered with this sample,
acceptable results were obtained with the CP Sil 8 group.

5. Conclusions

From the reported results following can ce concluded:

a) With a standard solution of the PCB compounds 28, 52, 101, 118,
153, 138 and 180 the best resolution is obtained for CP Sil 5 or
comparable phases.

b) The linearity of PCB 153 in the tested range is in most laborato-
ries eritical. Attention should be given to this problem.

¢) The mean for all data using TCN or DCBE-Cl4 as internal standard is
in general for all groups of data the same. Both standards can be

used for quantification purposes.
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d) In spite of the problems encountered with the samples (negative
peaks), in particular with sample F, rather good results weré obtained,
For sample E (with exception of PCB 28) at the 0.1 mg/kg level a
CV(R) of about 7-207% was obtained.
For sample F (with exception of PCB 28) at the 1.0 mg/kg level a
CV(R) of about 10-30Z was obtained, due to the negative peaks.
For PCB 28 due to interferences the CV in sample E was about 20%
and in sample F about 35% respectively at the 0.05 and 0.25 mg/kg
level.
e) From a point of view of CV the best results with the eel-fat

extracts were obtained with CP Sil 8 or comparable phases.
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Table 2.

Resolution *) between the tested PCB congeners

|Lab4

| no. | Column phase | R 28/52 | R 52/101 | R 101/118 | R 118/153 | R

I

153/138 | R 138/18¢(

— e VS e wEn e e gy -

CP Sil 5 CB 9.2 24.1 17.7 7.4 7.4 22.0 .
4 methyl- 13.0 32,0 22.3 9.9 9.2 27.2
gilicon CB
5 ¢cp Sil 5CB _ 12.9 30.0 22.0 9.7 9.4 30.4
6 CP S1i1 5 CB 12.1 36.1 25.3 10.7 11.4 33.1
8 BP 1 CB 11.2 21,7 16.2 7.0 7.3 25.0
9 ov 101 9.1 24.5 18.5 8.0 8.0 9.8
mean 11.2 28.1 20.3 8.8 8.8 24.6
b) Bolarity comparable with CE Sil 8
1 SE 52 CB 5.7 16.4 13.5 5.4 7.1 19.0
1 ~ SE 54 CB not reported
2 CP S11 7 8.3 21f7 16.5 6.2 745 19.5
3 SE 54 CB 7.1 18.9 15.0 6.1 7.9 19.9
4 5% phenyl- 13.1 31.6 22.3 7.4 9.6 22.9
methylsilicon
5 Cp Si1 8 CB not reported
CP 511 8 CB 10.4 28.6 22.0 8.1 10.6 26.0
8 BP 5CB 4.1 12.6 9.9 4.2 4.7 15.0
mean 8.1 21.6 16.5 6.2 7.9 20.4
¢) CP_Sil 19
2 CP 5il 19 CB 9.4 21.4 18.0 3.9 8.9 17.7
CP Sil 19 CB 9.5 25.4 21.4 4.9 12.0 23.8
mean 9.4 23.4 19.7 4.4 10,4 20.9

%) Resolution defined as R = trz - crl

W L/2 + Wy 1/2
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Table 3. Results of the linearity test for PCB 153, corrected for the

internal standard TCN

| Labd | Injected mass | max. diff. of the ratio peak

| no. | Column phases | range (pg) | area/mass in the tested range (%) |

2 CP S1i1 5 CB 5 - 40
methyl- 16.67 - 166.67
silicon CB .

5 CP Sil 5 CB NeT.

6 CP 5il1 5 CB - 8 - 82

8 BP1CB 3.75 - 37.5

g ov 101 6 - 36

1 SE 52 CB 5 - 50

1 SE 54 CB n.Tr.

2 CF 8117 5 - 40

3 SE 54 CB 5 =50

4 5% phenyl- 16.67 ~ 166.67
methylsilicon

5 CP Si1 8 CB 1189 S
CP S1l1 8 CB 5 - 50

B BP 5 CB NeTe

c) CP_Sil 19

2 CP 811 19 CB 5 - 40

CP 511 19 CB S oY

8493,10

21
56

NeC.
37
34
12

16
Ner,
15
30
50

37

N+Te



I1°¢6%8

umony £r23eurxoidde jquajuod = ()
pajiodal 30U = *i°u
w2 | % €c | sz rAA [1]€°9 vz | % 15 1 24 A4 91 | 19 g9 61 TTS d9 8
e oy ¥q Y4 1 %4 1 {E°9 e Va4 £S % €¢ L1} €79 8
A ey gy (A A [AA g1 €L 8¢ zs 85 LT FxA Zc 1 6°8 g0 61 TIS 49 A
£Z £y i ¢ 0¢ 81199 62 5 139 17 9z LA I A e <
6T TTS 4D
XA Y 19 6¢ % L1106 %Z 149 09 6¢ £ 91 1 9°8 g0 ¢ dq 8
XA 9¢ 9 1€ a? lT]€°8 1¢ rA 8¢ p’ A rA4 9T | 9L 8
A Ly LAY €< %7 1w | €£¢ 1 XA g 19 1A 2 XU | Hg gD 8 TIS d2 L
[AA 1% €S FAA € |ra1tu Ly p A 6t 8¢ LA €Z 4" 1°§ A L
J4 s 09 YA LT 61 | ¥ 9 £Z Wy 16 6¢ £e g1 | ¥°¢ g) UoOJTTES Y
9z 0% 29 9z og 121 % ¢ 1¢ oy 6% 0t £l g1 | 8°¢ -1fy3smyLuayd ¢ Y
LA ) 19 8¢ LA 91 |1 2°6 %Z 0s 9¢ 8¢ ¥Z LT | £°9 g0 %< 48 £
G2 tsS 6S 8¢ LA 9T’ £°9 %2 1¢ is L2 %Z 91 1 ¢°9 £
0Z 1% Ly [4A 61 T 1 L% rAA Sy 4 L T4 1¢ ST | 1°S ! TIS 4D Z
02 7y 16 12 12 T TS % 16 65 YA L XA 91 | 09 A
[AA Ly rAY 92z 0Z 21118 £e (114 9g 8T 1¢ €198 g0 7¢ 98 T
(A Ly 199 %2 12 19 B VA 02 Wy 8y (A 61 T110°8 | _ o o 1
‘ fwﬁpmummﬂou 10 g TIS 49
1% 9¢f £9 oYy 8¢ 62 19°8 tt 19 16 <¢ £e %2107 L 10T AO 6
LA 0¢ LY e %2 12 [ 6°9 7T 0s 8y GE XA 12 | 0° L 6
VT4 A 65 Gt A FA AN €T 8 8¢ ve .4 81171 g7 1 49 8
92 FAY At 1€ fxA FAG NS 1 A [4Y 8¢ £E YA g11¢°# 8
£z 86 A9 92 £e L1 8 £ 6% Vi L T4 A L1 g8 g7 ¢ TIIS 4D 9
1¢ 6% 419 £z 0¢ 12 6 YA 09 09 {Z L XA L YA 11 g
[t 28 £9 65 92 {1 fpatu cT | L% LS ye A §1 a1t g9 UoOdITISTAYlawW Yy
L rA oY 16 9% 0tz %1 [(1u 61 9¢ ¥ FAY 91 €1 4 u 4
cT | 1% 6t %t 81 rA AR ST | €S 1< 1€ £e ST [ £L°9 g9 ¢ TIS 49 l
L4 FA 9y LT 12 Y1 | %9 A 16 189 67 1 YA ¢T}46°9 o ___ Z
a1qeaedwod 10 ¢ TTS 4D
081 [8¢1 | (¢s1 | 811 ] (10T 49 gz | 081 | 8€1 | (£ST | 811} (101 49 82 aseyd wungo) | ou
and | gna | gnd) jgna | €0d) |90 | €04 | 904 | 904 | €0d) | €0d | €0d) | 924 | 90d ‘qeq
#10-340d paepuels TrUIDIUT ND1 paepueis Teuiaju]
{; '8ua) sarnsex ordnp ‘g ardmes uwhiﬂmmr.(m juazuod TAusydrqoaory> oyl *+ SIQEL




Z1°tons

umouy Ararewixoadde Juaiuod = ( )
po3aodax 30u = ~1°u

(8*8) ¢6°91 ] (8°6) 11| (8°€) 11 (c2) %2 611 1°8 6°9 4T 081
{y°01) 2°%1 (#1) o0z} (L°8) L1 (gy) oS 0‘Z1 0 01 0s 8€T
9:Z1 61 (] 12 c'8 £1 z1 96 | (%£ST
(£°61) 6°0¢ (c1) ¢z |(8'%) ¢'8 22y 6T | (2°%1) v €2 (11) 61| (6°9) Z1 (L) 6t 811
1° €1 9°3 c'c gz (€ ) ¢6 {(6°%) ZT*9 |(5°2) 9% (€2) ¢z} (x101
(9°¢61) 912 | (2°¢) o1 ](s°¢g) ¢ (o1) 21 )(2°61) S°0T | €0°6) 6°6 |(9°2) ¢°¢§ (GADINVA | rds
9*61 ) _ _ _ _ 6°¢ i1 0°f | (H21) 0T | (vg) 1'% |(0°1) o°¢_|(8'9) 0t 82
(s38s el1ep ¢1) elep TIV (s39s eiep ¢1)
0-01 9 "1 €z 9 0y rAd ] £2 081
€6 €1 0°¢ 6Y L8 Z1 6! 8% 8¢l
66 91 0°9 96 L 11 £°6 cc | (xgo1
6°21 £°6 17 67 £ 11 18 €6 ¢z 811
8°£1 T°6 9°¢ 97 L2 0'S rALS £z | (x101
%81 £°8 0°¢ 91 8*01 Ly 9°1 ST 49
YT | _ 9y €1 | ___ L9 j____z1e 6°¢ €1 | ___¢59 87
{s3as eilep g9) wﬁnmuwmiou 10 g TTS 42 . (s19s8 ®lep 9g)
0" €7 Al A 94 g %7 ot 01 4 081
%81 &/ 62 €S Sy it ¥1 r44 8cl
1°91 %2 0z 119 601 91 91 £S5 | («£6T1
9 €€ €€ %1 ¢g | (e°T11) 1°%Z | (6°6) €z | (6°¢) 91 (1e)  %¢ 811
8" %1 L6 L €z | (6°€) €11 (9°2) g (% 1) #%*9 (#2) ¢z ] (%101
0°82 %1 9°8 81 Al ¥4 Z1 8¢ 81 49
VA O D Al 2 vz [ vt | (gt€)_zr61 [ (£°0) Tw ({€°0) 0'¢ [ (0°L) 9°¢ 8z
(s128 ®BIED G) a7qeieduod 10 ¢ TIS 4D ’ {8328 BIED ¢)
(z) (4)AD (Tw/3u) ¥ (1m/3u) a (Tm/3u) x (z) (4)AD (Tm/3u) ¥ {fm/Su) 1 (Tu/3u) x punoduody
$10-240d paepuels [euaajul NOL PIEpUB]}S TRUIIU] , 24

g4 o7dwmes jJey—yaa jJo sasdyeue [EOIISTIBIS S JO SIINSdy *C 2TGeRL




Ll to7bh

paiiodal jou = -I°U

LET | 662 | TOE | ZLT | QLT | £81 | 9€ |.O%T | $9C | L0€ | 94T | 181 | 161 | L€ 4D 6T TIS 49 8
€ET | /62 | 960 | 2LT { €41 | €81 § 9¢ CET | 95C | G6C { CLT | €LT | T8BT | 9¢ 8
€OT | 61C | 99T | 6%T |08 | LLT | €€ | 91T | 9%Z | £81 | 891 [ 06 | 661 | LE g7 61 TIS 4D A
LIT | TTZ [ 06T | 9%T | £L | OLT } 1€ [ SET | %7 | 617 | 89T | 98 | {61 | 9¢ e rA
61 TTS 4D
TEY | 00C | 9G€ | 62T | 26T | €LT | 86 | €C1 | 882 | OTE | 61 | €81 | ¥91 | 95 a0 ¢ ag 8
8T | STE j 9SE | OvZ | €1C | T6T | 99 {07 | 89C | LOE | OOT | O8BT | 651 | 19 8
€ET | T8BC | 9TE | 0BT § 261 {"1°u [ 0€ | 6T | TLT | 90C | %41 | 981 {11 | 6T €9 8 1¥S 49 L
YTL | €LT [ €OC [ YLT (€8 P20 | O0C | %CT | 24T | TOE | €41 § 28T 21U | O L
S%1 | LOE | OLE | OTT | ¥%C | T8BT | Y LCT | TEE | 66€ | LET | T9C | 091 | OV g0 UOOTTES ki
LET | 967 | SBE | L2T | £LE | 202 | OS 82T | £42 | 09¢ | 212 | 6SZ | 88T | LY ~-Téy3emtluayd ¢ %
0ZT | £5C | 98C | 86T | S8BT | 641 [ £Z | 1€T | %¥8Z | 91€ | 807 | ¥CT | 961 | OC g9 ¢ 48 €
62T | 922 | 80L | ¥6T | 86T | 641 | 82 TET | €92 | L1€ | 861 | 20T | %81 | 82 ¢
€21 | 892 | 282 [ €£1 [ 65T | 091 | o€ | 8v1 | zz€ | 65¢ | 607 | 261 | 691 | L€ [TIS a| ¢
91T | 292 | 86C | LST { 94T | L%1 | O€ | 8ET | 11t | LS€ | 881 { O1T | 941 | 9€ rA
0CT | 88T | 29C | %61 | €LT | 1T {29 | SET | 11T | €6 | €LT | ¥61 | L¥1 | OL a0 7¢ IS 1
zet | zie |2sz [ 891 | 181 | zv1 |65 |wet stz |sesz |tev|w8T|svi|oo {_ _ _ _ _ _____ | 1
s1qeiedwod 10 g TIS 42
¢91 | 897 | O1£ | 862 | YOZ | LET | Z€ [4°U pI°U PIX°U jFFax*u FJl°*u #1°0 fFa°U 10T AD 6
L1T | €62 | 092 | 88T [ 00T | 5T | T€ [*A°W [atu pfg*uw Pasu f~1°u pJIu Iy , 6
5Z1 | 88T | G€E | 652 | 00T | €8T | €S €¢T | 18¢C | w¢e | IST | €61 § LLT | CS gy 1 449 8
T€T | 96T | Z%E | #LT | €12 | 61 | 29 81T | 692 | T1E | 062 | £6T | SLT | 8€ 8
€01 | 682 | 092 | €1 | 9¢1 | vv1 |08 | €1 | 08¢ | ¥ve | 20z | L0z | 681 | 901 @ cTisa| 9
CIT {192 | TLT | %ST [ SST | OLT | 8 | 9€T | 12€ | 2€€ { 681 | 061 | 012 | €01 9
TLT | 292 | 80y | 00T | O%Z [ 91T [A°w | LOT | %GZ | T1Y | %61 | ¥€Z | 60T [/ X1°U g0 UodTTISTAYlsuw Y
971 | 60T | 067 | 80E | 28T | #8T [3°u | €ET | €67 | 897 | 82 | 89T | QLT |3°U i
9Z1 | I8T | 90€ | 80T | €61 | %21 [ OE AU "X1*u pPa*u fx°u AU 30 ra°U g9 ¢ TIS 49 z
€L 181 | 00€ | S0Z | 00T | 921 | 6€ {*°u [d°U fa°0 pFI*uU fJ°U Px*u [F3°0 _ 4
B1qeardwo> 10 ¢ TIS 40
OBT | 8LT | £6T | BTIT ; 101 49 87 | 08T | 8E1 | €ST | 8IT | 101 [AY 82 ageyd umnyo) *ou
904 | 904 [ 90d | 9424 { €24 | 904 { €04 [ D& | 934 | 92d | 904 | 9Dd | €2d | 424 ] *qe]
?10-HHD( PpAEPUE]S TeEUA3]JU] NJL paepuels uisju]

(Tm/8u) s3jynsax ordnp ‘g aydmes jey-19° uy Juajuod TLuaydrqoiory? syl +9 °IqE]



H1°t6v8

0*G1 %< vy 9Z1 9°f 8z 22 % 621 081
9°¢1 €11 or | 95z Keezt) co2v | (g6) 16 | (61) v | (191 uz 8eT
0*£1) 9 L1 (zv1) os1| (zv) it (L627) 10€ 6°91 Iyl 0% L0g €61
(veez) €9z | (ze1) ovif (81) 79 | (ooz) +woz 11 £9 82 061 811
K6 v1) 8722 (18 oz1 | {(%%) ¢¥ (v61) 981 K¥*v1) 9°6Z (18) 9e1 | (L1} 91 (661) ¢81 101
G*61 €L Z€ L91 8*01 V19 6 91 49
1°0% | _ _ _ _ 0S_ i°8 ¥v_ __ o0°zE g€ $*'6 | ____2y 8z
(s18s el1ED (1) EI1Ep TIV (s19s ®eiep g)
L9 92 71 Lzl 8¢ 87 81 621 081
G 41 111 1€ 0Lt 9°¢1 101 8Y 842 g€l
8°Z1 711 9¢ S1¢ #°01 96 i€ SZE €61
2°91 88 12 €61 2°11 £9 A3 181 811
rANA 96 6€ 861 S y1 %8 A £0T 101
$°61 €L x4 191 ¢ 01 0% 8¢ 691 A9
yvole | _ _ _ S 18 ___ sy | __ _eeg €Y 1% 87
{81958 ®vlEp 9) o1qexedwo? 20 § TIS d) {s19s eiep g)
0°€T 8 . 89 121 081
z°81 8zZ1 9¢ 6%2 8¢l
L*%1 871 S11 80¢ €51
KZ12) L°ST (Le1) x| {(81) 86 (0£Z) <gtT Z°C*y 1¥X21 99s ‘siTnsal ou 811
(S Z1) % €1 (29) ¢ (¢1) %¢ {061) %61 101
6°61 76 1% £91 rAs
wely | _ _ _89_ 11 R | - 82
mmuwm BlEP mv wﬁn—mumu.ﬁou 10 ¢ TTIS 40
(%) (A (1Tw/3u) ¥ (Tm/3u) x (Tw/3u) x | - (%) (A)AD (Tw/3u) ¥ (Tw/3u) 2 (tm/3u) x | punodmod
%10-343( P2PPURIS TEUIIIU] NOL paepuels Jeuaajul g0d

d @27dmes 3pJ-Ta@ Jo sasdeuy TEOTISTIEIS

Y3 jo siInsay

*l S1q®l




Lab.

N0

4,

List of participants

Ir K. Vandamme,

Rijksstation voor Zeevisserij,
Ankerstraat 1,

B-8400 OOSTENDE

Belgium

Ir LGeMuThe Tuinstra,

State Institute for Quality Control of
Agricultural Products, ’
Bornsesteeg 45, \

6708 PD WAGENINGEN

The Netherlands

pr K.,H. Palmork, 7
Institute of Marine research,
P.0. Box 1870-N 5011 Nordnes
Bergen

Norway

Dr M. Carl

Milchwirtschaftliche Untersuchungs~ und
Versuchsanstalt

Hirnbeinstr. 10,

D-8960 Kempten Allgdu

Germanye.

Prof. U.A.Th. Brinkman,
Free University

Dept Analyt. Chemistry,
De Boeleiaan 1083,

1081 HV AMSTERDAM.

The Netherlands

8493.15

Annex 1



6. Prof. K. Ballschmitter
Universitdt Ulm,
Abteilung Analytische Chemie
Oberer Eselsberg-026,
D-7900 Ulm/Donau

Germany

7. Drs M.A.T. Kerkhoff,
Rijksinstituut voor Visseri jonderzoek,
Postbus 68,
1970' AB IJMUIDEN
The Netherlands

8. Dr L. Reutergirdh,
Natl. Swedish Environment Prot. Board,
Special Analytical Laboratory,
Box 1302
$-171 25 Solna

Sweden

9. Dr M. 0'Sullivan,
Dept of Fisheries,
Fisheries Res. Centre,
Abbotstown Castlenock Co Dublin

‘ Ireland.

- 8493.16



STATE INSTITUTE FOR QUALITY CONTROL Annex 2
OF AGRICULTURAL PRODUCTS
WAGENINGEN

Afdeling Organische Contaminanten/Bestrijdingsmiddelen F 26

INTERN ANALYSEVOORSCHRIFT NR. A 182 (Engelse versie)
le oplage (1984~06-26)

QUANTITATIVE DETERMINATION OF SIGNIFICANT INDIVIDUAL CHLOROBIPHENYLS
IN FISH OIL WITH GLASS CAPILLARY GAS CHROMATOGRAPHY

Note. The method demands experience in capillary gaschromatography.
Special coﬁsideratiqn has to be given to the problems associated with
carrier gas impurities, septum and column bleeding, injection tech-

nique and to inertmess problems in the low picogram range.

1. SCOPE AND FIELD OF APPLICATION
The method is applicable to fish 0il and allows the determination of
specified individual chlorobiphenyls at the 1-10 pg/kg level.

2. PRINCIPLE
The fish oil is saponified. Reaction products solved in pentane are

washed with water, dried on sodium sulphate and cleaned on alumina.

‘The residues are identified and determined in the eluate by capillary
gas chromatography using splitless (or cold direct) injection tech-

niques.

3. DEFINITION
The content of significant chlorobiphenyls in fish cil: The contents
of substances determined by the procedure described and usually

expressed in milligrams of compound per kilogram of oil.
4 . REAGENTS

4.1 n-Pentane, suitable for residue analysis. Distil, if necessary,

over a Raschig column of at least 50 cm length.

4,2 i-0ctane, suitable for residue analysis. Distil, if necessary,

over a Raschig column of at least 50 cm length.

8493.17 | -2 -



4.3 Glass wool, heated at 135°C for 24 h.

4.4 Sodium sulphate, anhydrous, heated at 600°C for 2 h and stored in

a well sealed container.

4.5 Alumina, basic, Woelm, activity I. Deactivate with 5% (m/m) of
water (4.7). Control elution pattern so that the chlorobiphenyls elute

completely and dieldrin and endrin are retained on the column.

4.6 Alcoholic potassium hydroxide solution. Dissolve 35 g of potassium
hydroxide in 20 ml qf water (4.7) and dilute with ethanol to 1 litre.
Prepare the sclution on the day of use.

4.7 Water, distilled, suitable for residue analysis.

4.8 Chlorobiphenyl standard solution
(0,1 ug/ml of each compound in i-octane/pentane (4/1 v/v))

2,4,4'-Trichlorchiphenyl (No 28)
2,5,2'5'-Tetrachlorobiphenyl (Noe 52)
2,4,5,2'5'-Pentachlorobiphenyl {No 101)
2,4,5,2'4'5'-Hexachlorobiphenyl (No 153)
2,3,4,2'4'5'-Hexachlorobiphenyl (No 138)
2,3,4,5,2'4'5'-Heptachlorobiphenyl (No 180)

Note -~ The concentrations are for guldance only and can be adjusted to

suit various requirements.

Chlorobiphenyls are commercially available from Promochem, Wesel, FRG
or Analabs, USA.

4.9 Internal standard solution

Mirex (150 ng/ml) or Pentachlorobenzenme (100 ng/ml) or Hexabromoben-
zene (400 ng/ml) in i-Octane.

Note — The concentrations and compounds are for gulidance only and can

be adjusted to suit various requirements.
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5. APPARATUS

5.1 Rotary evaporator with accessories or special concentrator

{Kuderna-Danish).

5.2 Chromatographic columns, inner diameter 6,5-7,0 mm, with glass

wool (4.3) plug.

5.3 Gas chromatography with 63N1 electron capture detector and
pressure controlled capillary inlet system suitable for splitless (or

cold direcﬁ) injection.

5.4 Glass or fused silica capillary column, at least 25 m length,
inner diameter 0,2-0,35 mm; stationary phase: SE 30, SE 54, CP S$il
S CB, CP Sil 7 or comparable.

6. PROCEDURE

6.1 Saponification and clean-up on alumina

Weigh 1,0 g of oil into a 100 ml flask, add 20 ml of alcoholic
potassium hydroxide and saponify on a waterbath for at least 45 min at
70°C inside the flask. Use a condensor on the flask. Add a few drops of
water and mix. If the soap solution turns turbid proceed with saponi-
fication. Cool the solution and pour it into a separating funnel (250
nl). Add 30 ml of pentane, 20 ml of water and shake for 30 s. Transfer
the pentane layer into another separating funnel. Extract the water
layer 3 times with 15 ml of pentane and transfer the pentane layers to
the second separating funnel. Wash the combined pentane solutions
several times with 15 ml of water until neutral. The pentane solution
should now be clear. Pass the pentane solution through a chroma-
tographic column containing anhydrous sodium sulphate. Rinse the
column with pentane and concentrate carefully to 2 ml at 40°C using a

nitrogen flow.

Note - Especially chlorobiphenyls with lower chlorine contents are

volatile and may evaporate.
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Pour 2,0 g of alumina into a chromatographic column. Prewash with 5 ml
of pentane, discard the eluate and place a measuring cylinder under
the column. Transfer the sample solution quantitatively onto the
column using a pipette, rinse with 2 ml of pentane and elute with 8 ml
of pentane and concentrate to 2,0 ml. Add 1,0 ml internal standard and

fill up to 10,0 ml with i-octane.

Note — The solvent of the final solution must be the same as used for

the standard solution.

6.2 Gas chromatography

The gas chromatographic conditions must be thoroughly optimized to

achlieve a good resolution of the compounds to be analysed.

The following conditions are for guidance only and must be determined

for each instrument and column used.

= carrier gas = helium or nitrogen

- linear velocity of - 10-15 cm/s for nitrogen,
the carrier gas 25 em/s for helium

- gas flows in the - depending on injection port
injection port e.g. design

septum purge
- detector purge gas - niltrogen or argon/methane
90/10 (v/v) 20-40 wl/min
depending on the detector

- injection port temperature - around 250°C

- detector temperature - 300-350°C

- initial temperature - use 90°C for i-octane

- initial time - 2-5 min

- program rate - 10°C/min

- final temperature - 210-240°C

~ final time = 0-20 min, depending on final

' temperature

= cool time ~ depending on instrument spe-
cifications

- closing time of splitter - 20-200 s after injection, de-

pending on injection port volume



For splitless injection close the splitter, inject 0,5-5 ul of the
sample extract with a microliter syringe and reopen the splitter after
the optimised time. For cold direct injection inject 0,5-2 ul using a
narrow bore syringe. Start the temperature programmer at the time of

injection.

Note — It is advisable to run with each series of determinations a
standard solution for calibration as well as a blank and a recovery

determination.

6.3 Identification and quantitative determination

Identification should be carried out on the basis of relative reten-
tion data, e.g. referred to the internal standard. Peak height should
be used for quantification. The re;0ver1es of all compounds determined

in the separate recovery experiment should be higher than 80%.

Note -~ It is advisable to use a second column of different polarity or
another independent gqualitative and quantitative information for con-

firmation of the results obtained.

The blanc values determined in the separate blank tests should not

exceed 5 ug/kg for each compound.

7. EXPRESSION OF RESULTS
Contents of individual compounds are calculated in milligrams per

kilogram fish-oil using the internal standard method.
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