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[;tsoducuon

Polychlocinated biphenyls (PCBa) are lndustrial chenicels nov <nowa t5 %9 wicely
digtriduted in the snvirorment. The cimmorclal preducts are cowplexr & .=y &7 3% - 353

80 di{ferent substancea. The toxlo eflect and the blosocumulation of tne discrets PUI-
Leoners vury uumbly."z

Tn 1370 “Joe gt gl. identilled polychlorinated dibangolurans {PCDPe) e toxio ispurities
{n BuTorcan PCOe at the ppm 1 ni,’ and the same has alsc boen rvaported for American and
Japanose l"l‘!l:."s Using packed-coluan GC/MS, Bowos gt al. found that the most abupdant
PCDPs Nad the sase retentlon time ae 2,3,7,C-%0tra-CDP and 2,3,4,7,0-penta-CDP.”

In 1964 more than 1200 persons in South-West Japan vers intoxicated by consuming &
commerolel rice oil conteminated with 1000 ppa of a Japansse PCP (lrm-mm.lar).6 Neguyesa 2t
al. snalysed \he rice oil {Yusho oil) and Couné $ ppm of PCDPe. Consequently, the PCTF

concontration in the Yusho oil vas atout 250 times higher than in ordinary Kanechlor

2]1
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preparations. Nagayana et gi. also fourd tetia~ and penta-CDFs ta ba moat atundant®, but
they alen found emall weounta of the tri- and hexachloro 1':umr|.6 fecently, Bewen gt
). have reported that thay found three iscmers of both ths taira-CDP and penta-CDF, tre
doalnating tetra~CDP had the same ratentjon time on & packed column as 2,3, 7.,8-tetra-
cor,’ .

The torie elfecta of the PCDFs arv very sinilar to thoss reportsd for the polychlorine
ated divenaodioxins (PCDDs}, in both cemes the 2,3,7,8-telrachlore compound being the

most toxio 1-:»-.:-.1'2'B Like PCDDw, both PCDFs and certaln PC3 idomers have been fourd to

increane cytochroms P=450 activity and a number of drug setabolising lnzy-u.z‘9
In this papexr, wa report on ths analysis of "Tusho =il C* uaing glase capillary cel.zn

GC in combination with different mase spectroaetric techniques.

Experisental

The clean-up of the Yusho oil (1,%g) wad feitfnrned esecntimily a@ 10s.7 .0 . -3
cluding alksline saponificetion snd chiomatography on eilica g01.6 Final chrezat jmyzes”
var carrfed out on an sluming-sicrocolumn using 10 el portione of 2% snd 50% zathylazs
chlozide in n—hoxua.lo The TCIP Iractisn was carefully svapotated snd the residug =e-
digsolved in 100 ul of n-tetradecans, Similarily, e sclution of aynthetic 2,3, 7,8-tetra-

A

at s concentration of sbout 1 ng/yl. Aliquote of 2 pl

CDF was propared in n-tetr
of sanple vors analysed on OV-101 snd OV-17 glass capillary columna {22 a x 0.3 em ID)
using an isothermal aplitlesa injection technique as previcusly dncrzbod..n T™he columne
wvare coupled via & fused platinum capillary, leading directly i{nto the ston-source of a
Finnigea 1015 D GO-MB (sleotion lmpact source st 70 aV). The oclumns wers operatsd at
191°¢ (0¥-101) and 207°C (OV-17) with a helium carrier gas pressurs of 0.6 - 0.8 ata, A
vaporiser tsmperature of 21"0°C wgs used, the interxfats vas at 250°C,

Masa specifio detsotion (mase {regmentography) cf PCDFe was carried out by menitoring
colpoular lon® at wfe 270 (4xi-CDP), m/e 304 {tetra-CDF}, o/e 138 {(penta-COP) and n/e 372
(hexa«CDP). it & further atage conplete XI mass spectra vers recorded using a Finnigan

4000 GC-MS squipped with & 6111 data systes.
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Figure 1 . Mass fragmentograns (OV-101 glace raptl) uy coiwmne at 197°C) of Yusho oil showing clution
of PCOFs {m/e 270 = tri-, w/s 30, = tutia-, wfe 136 = penta- sad mfo 372 = haxa-CDF).
ot
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Pigure 2 : Mass rageectograna (07-17 ¢la v capillaty «oluwn at 207°C) of Yusho oil showing wlution
of FCOPs (m/e 270 - tri~, nfv A4 4 totbu-, wiu 334 = penta- and afo 3712 « hexa-CDF).
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Results and Discuesion

The mase [ragoentograms using OV-10land OV-17 columns are given in Fig. 1 and 2.

The OV-10! ie a non-polar column with n good grouping effect according te the number of
chlorine stcws. The OV-17 le a semi-polur column, with mcrs spreading of the positionsl
isoners. Conssquuntly, OV-17 appears to be better for an optimal seperation of the
iscueric PCDPw.

Fig. 1 and 2 aleo allow us to make an eetimation of the number of tri-, tetrs-, penta-
and hexa-CDFe present in the Yusho 911 {suspected iecmers, Table 1). In the cass o7 the
ooet abundant isomers, the disorste PCDPs could de fdentified by runnirg cozplets SI mazs
spectra. All the spectrs wers in agreesent with published data, expected jon ci.stering

and zajor fragmentation (M*-COCI, n’-ccc1-c12).

Table I

Kumber of PCIFs in Yusho 041

Cl, Cl‘ Cls Cls
Suspentcd fsomers & & 9 3
Identilied Sfsomere *) 2 4 4 1

) Identified by complete M3, no positional masignment.

Identical retantion times wers found for the major tetTa-CDF peak and an authentio
tanple of the 2,3%,7,8-tetrs-~-CDF {50L wec on OY-10L and 557 seo on ov-17). By sinple com-
parison of peak heighte the setizate vns made that 2,3,7,8-tatra-COF amounts toc at sost
30% of the total tetra=ChPe. '

Cur inveatigation using high resolution (C strongly supports the assumption that
2,%,7,R<tatra-COF is one of the sain FCOFe in Yusho oil, an assumption so (ar only based
nn separations veing packed coluans. Optimal separation using high reeclution gas chro-

zatography io required vhem it is isportant to ssparate betvecn & large number of poei-

tional leocsmers.
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