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The Use and Eflect of Mixed Siandards on the
Quantitation of Polychlocinated Biphenyls
by F.Liex Berzitowo and Vingisia F. Stouy
Pocific Fishory Products Technology Centor
NOAA, Nutional Marine Fishery Products Conter

. U.S. Department of Cammerce
L. Seattle, Waszhington

Polychlorinated biphenyls (PCB's) have been recognized and
well docusented as global pollutants. An excellent summary of
the distribution of PCD's in the global ecosystem has been pre-
pared by RYGEDROUGH (196R), and a bibliography coveriny ICD
investigations {rom 1881 to 1971 has been compiled by QUINBY
(197% fov the Oak Ridge Rational Laboratary.

Despite this history of {aveatigationa, the analytical
quantitation of PCB's fa still lorgely e matter of approxiwation.
Gas chromatopraphy, thc moot comuwon analytical procedure for
these cowpounda, is hampered by the lack of primary standards of
individual ICB components. PCD's have most often bren quanti-
tated by mensuring peak heights of prominent GLC peaks, as
RISEBROUGH (3969), ZITKO (1971a), and HANSEN (1971), or by mea-
suring total area of all PCE peaks as ARMOUR and BURKE (1970)
have; and relating these to s suitable standard FC) oixture,
such as Aroclor 1254 or 1200, This nethod msy work in some
cases as it did for SKRENTNY (1971), but it has eevéYe short-
comings .,

If the material beinp analyzed for PCB's contained only one
particular Aroclor, such as 1254, and if the chromatogram of the
soauple matched that of Aroclor 1254, then measurerent of pesk
heiphts or pesk aress would be sstisfactory in the quantitation
procedure. Unfortunstely, the samples we have been unalyzing
(fish and ish products) often contain widely varying mixtures
of PCB's, and unlens the chromatograma match chose of a readily
available stundard, such ny one of the Aroclors, zn accurate
quantitation of the chromatograms is very difffcult. Even in
cases where n gpecific Aroclor 4n fed to an cxperimental aninal,
KOEMAN (1969) and MULHERR (1971) found that the profiles of the
PCH'n retained often do not match those of the original Aroclor.

This in {tself, would not be & problem except that, as re-
ported by ZITKO (1971b), and as substantiated by us, the CLC req
sponre ig not constant for the variously chlorinated fsomers
found in o PCR mixture, As & result, the vaiues found when ana-
lyzing for TCh's can vary by a conaiderable amount depending on
which Arocler, or mixture of Aroclors, {n uscd as a otondard.

The purpose of thin paper is to (a) illustrate the problem
created by samples containing mixtures of PCB's not rradily com-
parable to a particular Aroclor; (b) to present som figures to
{1lustrate, {n numericnl terms, the effect that the cholice of
standavrds has on the final result; and (c) to offer an & solution
to the problem the use of standards ot mixed Aroclors. For thia
reason, a detailed mecrion on Standards has been included in the
following section.
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s METHODS
Extraction and Cleanup

Samples were oxtracted into hexane and cleaned up on a
Ylorini} (PR grade)* columm, as reported by REINERT (1970).
Blution from Florisil with neat hexsne effected better cleanup
thQ!n that achieved with the mixed solvent described by Retnerc,

FCB Scpuration

FCB's were separated from DDT snd 1ts analogs by means of a
alltca gel colwm acceording to the method of REINZRT (1971) with
a slight modification, Reinert recormended using completely
anhydious silica gel activated at 200°C for 8 hours prior to unse,
but treating the eilica gel this way resulted in the recovery of
only 30-40% of the PCB's. Activation for 17 hours and addition
of 2% H,0 by weight to the activated sailica pel gave 85-100%
uparltion of PCB'a and pesticides.

Chromatographv Conditions

A Wilkens 600D ses chromatograph with a tritium detector
and & S'x 1/08" s{lanized glass column containing equal parta of
107 DC-200 on BO/100 mesh Gas-Chron Q** and 15% QF-1 on 80/100
wesh Cas~Chrom Qi% wae used for quantitation. Column temperature
was maintained at 195°C by a Verisn Aerograph 328A Isothermal
Unit, Injector temperature was 240°C and the Ny gas flow
50-60 wl/min,

Quantitation

The chofce of appropriate mixed standard was made by visual
comparfcon of gas chromatograms of the extract from the sanvle
and of varying proportions of PCB standards. Quantitation wvas
achiceved by cutting out the chromstosrams end weighing thew on
an anslytical balance, Such an integrated measurcment of totrsl
peak aren offers the best possibility at present ot compensating
for the dificrences between & sample containing most of a par-
ticular Aroclor (some components having been either lost or
differentially metabolized) and a standard of thatr particular
Aroclor.

Standards
N

A detailed description may prove useful. Once separate
standards of Aroclors 1254 and 1260 had been prepared, mixtures
of the two were prepured at increments of about 107 in Aroclor
1260 content., The total {1254 + 1260) concentration for each mix-
ture was kept approximately equal so that the chromatograms could
be compared easily and an assessment could be made of the changes

*Meniion of trade mames and specific companies does not imply
endorsement
##%Prcparcd by Applied Science Laboratories, Inc., State
Collepe, PA
n
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in total penk area with the changes in Aroclor composition.
Figure 1 illustrates the change in total peak area aa the com-
position of thu standard chianges.

Once all the mixed standarde had been run on the GLC, tha
chromatoprams were cut out, weighed (to give Figure 1), and
placed in a refercnce file., This allowed Lhe GLC cperator to
mateh t@ptdly the profile obtained from a sample with that of
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Figure 1. Dependence of total peak area on the relative
amount.s of Arovclora 1254 and 1260 in a mixed standard.

{Totn) peak arew = o paper/ng.  FCB'S injected).

the appropriate wixed standard. It was then relatively easy

to meke meveral appropriate dilutions of the mixed standard to
obtain a standard curva. The same procedure can also be used for
preparing mixed standards of other Aroclors, such as 1242 and
1254, )iixed standurds of three or mowe Aroclors are feasible but
obviously more complicated,

T

"RESULTS AND DISCUSSION

4 Figure 2 {llustrates the problem created by samples contain-

ing mixtures of PCH's not readily comparable to a specific

Aroclor. Chrometograms of extracts of wenhaden (Brevoortia

tyvannus) weal, chonnel catfish (lctalurus punctatus), and silhy

shark (Carcharhinus faleiformis) liver*** are placed to todicate

wickFrom the laboratory of Dr. Ceorge Harvey, Woods Hole
Oceanographic Institution
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Figure 2. Gas chromatograms of Aroclor standards and three
fishery products. Siugle vertical line represents solvent peaks.
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L‘m approxirate composition in terns of Aroclors present.
Although the chromatograms are somewhat crowded on the page, {t

can be seen that neither the chanuel catfish nor the ailky shark

cen be quantitated as Aroclor 1254 or 1260. The profiles more
closaly resemble those of the mixed Aroclora.

The table fllustrates what happens when a sample is quanti-
tated by Aroclors 1254, 1260, ard various mixtures of the two.
The asteriske indicate tha best approxi{cstion of the true values
as calculated by the standards judged wost sizilar in profile to
the narples. If one were to ploL the values with the changing
compesitions of the standards, the curves would reseable those
of Figure 1, Both Figure 1 and the table illustrate the fact
that the selection of e standard can alter the analyticsl values
by more than a factor of 2, In the case of the channel catfish,
{1t can be saen that the standard one chooses far quantitation
could determina whether or not it {s over the 5.0 ppm temporary
tolerance proposed by FDA for fish.

SUMVARY

A study was pade of the problems encountered when the chro-
matopram of & sample being analyzed for PCA's via CLC ecannot
readily be compsred to s particular Aroclor standerd. The use
of mixed Aroclor standerds was proposed and a3 study made of the
effect of mixed standards on the analytical results. It was
found that tha choice of a standard could dlter the values by
more than a factor of 2. 1In additiom, the particular cmixture
used u3 a standaxrd should be reported aipng vith resulting
values.
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