
The pollution of the environment with phthalates is becoming a serious 
problem in analytical biochemistry, because contamination by phthalates from 
commercial reagents and equipment commonly used in laboratories often ieads to 
errors in the analytical results_ It has been reported that the contamination by phtha- 
Iates from these sources, of grass flavours’, carbohydrates2, ocean biota’ and egg 
shell lipids’ gave interfering peaks in the gas-liquid chromatograms. Asakawa and 
Genjida5 deFected phFhalates in the pJ.astic apparatus used in their laboratory, and in 
four organic solvents purchased as extra-pure grade materials (benzene, chloroform, 
n-hexane and light petroleum ether). 

As phthalates are fat-soluble, they can generally easily migrate into lipid 
samples during tie extraction of the latter. This paper reports the contamination by 
phthaiates of the commercial reagents and equipment used for the extraction and the 
chromatographic analysis of lipids, and a method for the removal of these phthalates 
is discussed. 

EXPERIMENTAL 

All gkssware was washed with-water, heated at 250” for 10 h in a stainkss- 
steel OV~LI. md/or rinsed with acetone four dims and n-hexane twice to remove 
phthalates. Extra-pure grade solvents used for the analysis of phthalates were pur- 
chased from W&o (Tokyo, Japan) and disFiIkd iu alLti&s apparatus. It was con- 
firmed that a 200-fold concentration (100 mlconcentrated to 0.5 ml) did not give any 
interfering peaks under the conditions used for _-liquid chromatography (GLC)_ 

A Hitachi Model 063 gas chromatograph, equipped with a flame-ionization 
detector and a 2 m x 3 mm I.D. stainkss-steel column packed with 1.5 % SE-52 on 
6040 mesh Chromosorb W or 1.5% QV-17 on SO-100 mesh Shimalite W, was used. 
The carrier gas was nitrogen at a flow-rate of 30 ml/min. The oven tempetitures were 
230° with SE-52 and 240” with OV-17. The injection and detector temperatures were 
300”. Individual phthalates were identifkd on the basis of their retention tim& corn- 
pared with those of standards. Dinonyl phthmte was used as an internal standard. 



WQter. attu a water .sz?.mpk (5 I) had been washed with II-hexasxe (2ms.d) 
three times, the combined mhexzme extrads were evapoFated to &mess_ The residue 
was dissol&d in 1 ml of dietizyl ether and 80. tiquot was injected for GLC analysis. 

Urgmii s&enfs. T&e phthai3te concentration in ekven organic soknti 
~a.!&~ which were of gumanteed mg.ent (GR) @ or &en&As for the an&y&s 
of pesticide residues (PR), were analysed, Each o@c soivent (100 ml) was evapo- 
E8tedtodzyiEssxmder~~-grressuhe, t&e &due was diss&v& in 0.5 ml of diethyt 
etber23.m?an~~~~~~~fo~GLC~~ -. ~ - 

Solid rtsgents. Silicic acid fGF thin-layer cbromatopphy @?'LCj (Type 60; 
EMercIr, Damstadt, G.l?.R.) and for cofmm chromatography -(MalIE&md~ 
St Lowis, MO, U.SA), Flow ion-exchange m&x, anhydnms sodium sulphate aad 
sodium chloride were anatysed. Each powdered reagent (2V-100 g) was inmcssed in 
1C&300 ml of chIorofom-metkanol (I : I) overnight, fikered through phth&*fe 
filter-paper and rinsed tlxee times with 1oOml of ffie same &vent mixture, The 
comti sdveds were evaporated to dsyness under reduced pressure and the residue 
Was subjected to GLC. 

AI- foil ad other m2terk.k AI- - -inn foil and materials such ‘as 
rnbbatubin~nibkFstoppem and~~-papersw~cnt~~os~plecjes,~~ 
in &Iorofo~ethanol (1:i) overnight and the extracts were amiysed by GLC as 
descmed above 

Phthalates were detected in all of the water samples am&d Gable I). I[t is 
notemortby that the phthalates were not removed by distiShtio~. 

TABLE1 

CONCENTRATIONS OF DI-~PBUTYL PElTHALA TE @BP) AND DI-2-w 
,PHTHALkTE @EXE!) IN ORGANIC! SOLVENTS AND WATERS 

IhtorgdnicsohmmwenpIsR&Ed as GR materials From Wake. 

cii am’ 2.04pgtb - - 

well vmer’ 2.49 ppb 4.82ppb - 
Tzpp vmtcc@dl wzcrj -193 ppb 3.85 Ppa - 
Iwchaa~e . 0.83 ppb 1.31 ppb t 

0.17 &q3nl i.%ppm i- 
Trace” - - 

ztacunc - - - 

csk?mfa - - 

Diethyletha - 43.6 ppb i- 
Rktkaxml - 78.7p~b f 

69.3 ppb 61.7ppb - 
- - - 
- - - 

Ethylizceme - - 
- O.mppm - 

- Fkcxrx Tokoku University. 
“Lcssa?as roppb(laq. 
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Slick acid’ 0.59 ppm 2.36 Pi= 
SiIkk acid” Q.23ppm 0.97 ppm 
WaLogd s-l 1.61 ppm 0.84 ppm 
FZo&iiE (PR)*‘- 23.8 ppb 633.5 ppb 
Raridif (EP)’ 91.9 ppb 87.5 ppb 
Muminapowder 41.8 ppb 44.8 ppb 
C&tc (GR)ef 0.12 ppn Tracer’t 
A&mtrxi tzhacod pow& 95.8 ppb 47.9 ppb 
=%=h W) 0.09 ppm 0.04 ppn 
=@WGR) 24.3 ppb 16.9 ppb 
N&WPR) 24.3 ppb 14.5 ppb 
DXkitC 16.7 ppb TnCe 
aa (GR) 18.7 ppb 21.6 ppb 
Naa C=‘) Tract 0.11 pprc 
NKi (GR) Trace 11.8 ppb 
DEAEKClllhSe 0.25 ppm 0.41 ppm 
cMauuIose 9-89 Ppm 4.12 ppm 
Sqhdex G-100 4.32 ppm TraQ 
Amberiite EC-45 227 ppm 0.25 ppm 
DOUEX LX8 9.76 ppm 0.19 ppm 
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The phthalates were detected in six GR solvents (benzene, acetone, &ethyl 

ether, acetonitsile, methanol and ethanol) (Table I) and were removed completely by 
distillation. No detectable amounts of phthalate were present in the PR solvents. 

Solid reagents 
A yellow- oily material contalnIng DBP and DEHP was extracted from most 

of the solid reagents (Ihb!e IQ. When the silicic acids were heated at 300” for 12 h 
the phthalates were ahnost removed, A timi& effect was obtained by washing with 
an appropriate vohxme of chlorofornr-methanol (1: I) three times or more. The 
phthalates in the other powdered reagents were also removed by the methods de- 
scribed above. 

?%ee z&m&m foils of Werent brands were examined. All alumi&xm foils 
contaikedpb~~ (Table III), though the 1eveJ.s were diEerent_ When the aluminimn 
foils were heated at 350” for 14 h, all pbth&tes were removed_ 
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l rr$ktkm packing for Muid chmmatograph. 
--hS.Sthani0pptL 

Hemy-walled tubing (ELicon tubing), poIyvinyi tubing, rubber stoppers and 
viaI caps cxmtzined phthakstes (Table HI). The heavy-wakd tubing cmtaincd 
over 60% (w/w) of DEHP. Kimwipe, g&s-wool and G.Iter-pqer ako cumai~~exl 
phtbalates Gable HI). 

Most of the soIvents, reagents and materials exaznined contained DBP and/or 
DEJSP, and &se phthaktes are pcsibIe sources of background contamination- 
when lipids aie analysed for xphtbalates, a suit&k elimination method such as 
heat&g or washing with organic solvents must be applied as a pre+tnzatme~. 


