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Determination of Four Phthalate Esters in Vegetable Oil Samples
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Abstract

Phthalate esters are used primarily as plasticizers in polymeric materials to increase their flexibility. Phthalate esters
can be released easily from products and migrate into the food and cause adverse effects on human health.
Headspace solid-phase microextraction method was developed for determination of four phthalate esters; dimethyl
phthalate (DMP), diethyl phthalate (DEP), dibutyl phthalate (DBP) and di(2-ethylhexyl) phthalate (DEHP), in vegetable
oil samples and analyzed by gas chromatography. The solid-phase microextraction absorbent is using polyethylene
glycol (PEG). The optimum conditions for simultaneous extraction of four phthalate esters were; extraction temperature
80 °C, extraction time 30 min, desorption time 6 min at 200 °C and without salt. The limits of detection were found in

the ranges of 0.1-0.2 mg L. The recoveries were found in the range of 34.2-84.6%.
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Figure 1

Effect of extraction temperature on HS-SPME of spiked 5 mg L™ of four phthalate esters in vegetable oil

sample. Extraction time of 30 min, desorption time of 10 min at 200 °C.
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Figure 2

Effect of extraction time on HS-SPME of spiked 5 mg L" of four phthalate esters in vegetable oil sample.

Extraction temperature of 80 °C, desorption time of 10 min at 200 °C.
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Figure 3

Effect of desorption time on HS-SPME of spiked 5 mg L" of four phthalate esters in vegetable oil sample.

Extraction temperature of 80 °C, extraction time of 30 min and desorption temperature of 200 °C.
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Effect of Nacl addition on HS-SPME of spiked 5 mg L™ of four phthalate esters in vegetable oil sample.

Extraction temperature of 80 °C, extraction time of 30 min and desorption time of 6 min at 200 °C.
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Table 1 Percentage recovery of four phthalate esters

a’li&l’]@liﬁ'l% %’aaazmsné’nﬁu = SD
DMP 846 +1.0
DEP 49.9 £ 01
DBP 447 £ 1.3
DEHP 342+0.2
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Table 2 Repeatability, reproducibility and limit of detection
(LOD) of HS-SPME method

Repeatability Reproducibility LOD
Standards
(%RSD), n=3 (%RSD), n=6 (mg/L)
DMP 1.2 23 0.2
DEP 0.1 3.2 0.2
DBP 0.1 0.9 0.1
DEHP 0.7 8.7 0.1
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