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Tntroduction

Poly...  .rinatel Liphenyls (9 7a) are industrial chemicals now known to be widely
iztritat-d in tie environs-ut. The commercial product: are complex mixtures of at least

s different substarres. The toxic effect and the bio~ccumilation of the discrete PCB-

1,2

Loomers C .y rewariably.

In ¢+ 7. 7as et al. identified polychlorinated dibee:-furans (PCLF:z) as toxic impurities

comuesyean PChs b the ppm level,3 and the same has also been reported for American and
ALY ' -
‘apanese P2En,”’” Using packed-column GC/MS, Bowes et al. found that the most abundant

vCDFs n~d the same retention time as 2,3, ,A-tetra-CL¥ and 2.3,4,7,8-penta—CDF.5
In 1768 more 1han 1200 persons in South-West Japan were intoxicated by consuming a
: 6
sumercigl rice wis contaminated with 1000 ppm of a J-panese PCB {Kanechlor). Nagayama et

al. analvzed the rice oil (Yusho oil) and tound § pps of PCDFs. Consequently, the PCDF

coneentrotion in the Yusho ¢il was about “%0 times higher than in ordinary Kanechlor
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preparatiois. Nagayama et al. also found tetra- and penta-CDF:a to be moot abundant, but

G
they also found small amounts of the tri- and hexachloro isomers. Kecently, bowes et

al. have reported that they found three isomers of both the tetra—CDF and penta-CDF, the

dominating tetra-CDF had the same retention time on a packed column ac 2,%,7,G6-tetra-

CDF.7 x
\ . o .
The toxic effects of the PCDFs are very similar to thes

";eportedvfor the pelychlorin-
ated dibenzodioxins (PCDDs), in boih cases the 2,3, 7,6-tetrachloro compound being the

moét tbxic isomer.l’z’B Like PCDDs, both PCDFs and certain PCE isomers have besn found to
increase cytochrome P-450 activity and a number of drug metabolizing enzymes.2f9

In this paper, we report on the analysis of "Yusho oil C" using glass capillary column

GC in combination with different mass spectrom:tric techniques.

Experimental

niss

E

The clean-up of the Yusho o0il (1, 4g) was perforsed «
cluding alkaline saponification and chromatography on silica ge}.6 Final chromategraphy
_ was carried out on an alumina-microcolumn ueire 10 ml portions of 2% and 50% methylene
chlofide,in n—hexane.10 The PCDF fraction was carefuliy evaporated and the residue re-
dissolved in 100 ul of n—tetradecan:.'Simiiarily, a solution of synthetic 2,3,7,8-tetra-
CDF was prepared in n-tetradecane ét a concentration of -ocut ; ng/vl. Aliquo@: of 2 pl
of sample were analyzed on OV-101 and OV-17 glass éapillary columns (22 m x 0.3¢ mm ID)
using an isothermal splitle;s injection technique as previously described.ll The columns
were coupled via a fused platinum capillary, leading directly into @he ion-source of a
Finnigan 1015 D GC-MS (election impact source st 70 eV), The columns were operated at
197°C (0V-101) and 207°C (0V-17) with a helium carrier gas pfessure of 0.6 - 0.8 atm. A
_ vaporizer temperature of 270°C was used, the interface was at 25OOC.
Mass specific detection (mass fragmentography) of PCDFs was carried out by monitoring
molecular ions at m/e 270 (tri-CDF), m/e 304 (tetra-CDF), m/e 338 (penta-CDF) and m/e 372

(hexa—CDF). At a further stage complete EI bass spectra were recorded using a Finnigan

4000 GC-MS equipped with a 6111 data system.
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Results and Discussion

The mass fragmentograms using OV-10l and OV-17 columns arc ygiven in Fig. 1 and 2.

Thg 0V-101 is .a non-polar column with a good grouping effect ac:~eding to the number %f
chlorine atoms. The OV-17 is a semi-polar column, with more spreading of the positional
iépmqrs. Consequently,. OV-17 appears to be better for an optimal sepération of the

. v LA
isomeric PCDFs. '

Fig. 1 and 2 also allow us to make an. estimation of the nwa' ~r of tri-, tetra-, penta-
and hexa-CDFs preéent in the Yusho oil (suspected isomers, Table-1). In tiaz case of the
most abundent isomers, the aiscrete PCDFs could be identified by running cémplete EI 'mass
spectra. All the spectra were in agreement with published data, expected ion clustering

and major frasrentation (M'-COCI, M+-0001—012).
Table I

Number of PCDFs in Yusho 0il

Cl, Cl Cl Cl
3 4 5 6
Suspected isomers ¢ 6 9 3
e a)
Identified isomers 2 4 4 1

a) Identified by complete M5, no positicnal assignment.

Identical retention times were found for the major tetra-CDF peak and an authentic
cample of the 2,3,7,8-tet.a~CDF (501 sec on OV-101 and 557 sec on 0V-17). By simple com-
parison of peak heights the estimate was made that 2,3,7,8-tetra-CDF amounts to at most
20% of the total tetra-CDFs.

Our investigation using high resolutioanC strongly supports the assumption that
2,3,7,8-tetra~CDF is one of the main PCDFs in Yusho oil, an assumption so far only based
on separations using packed columns. Optimal separation using high résolption gas chro-

matoéraphy is required when it is important to separate between a large number of posi-

tional isomers.
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