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Sg Evaporate to remove ethanol

Add 30 mL of n-hexane
Shake (10 min) X2
Centrifuge (3,000 rpm, 5 min)

Residue or lower layer Hexane layer
Evaporate to remove hexane

Add methanol to 50 mL

Ultrasonication (30 min)

Centrifuge (3,000 rpm, 10 min)
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Test solution for GC and GC/MS

Fig. 1. Analytical Procedure for Glycols in Foods

Table 1. Oparating Conditions of GC and GC/MS

GC Conditions

Equipment GC : Shimadzu GC-17A

Detector FID

Column DB-WAX (0.25 mm i.d.x30 m, film 0.25 um, J&W Scientific)

Injector Temperature
Detector Temperature
Injection Mode
Injection Volume
Carrier Gas Pressure

Oven Program

250°C

250°C

Splitless (Sampling Time : 1 min)

1 uL

150 kPa (He)

70°C (1 min)—5°C /min—180°C (0 min)—30°C /min—250°C (10 min)

GC/MS Conditions

Equipment

Column

Injector Temperature
Interface Temperature
Injection Mode
Injection Volume
Carrier Gas Pressure
Oven Program

MS Mode

Detector Gain

GC : Shimadzu GC-17A, MS : Shimadzu QP-5000

DB-WAX (0.25 mm i.d.x30 m, film 0.25 pm, J&W Scientific)

250°C

250°C (Ion Source Temperature : 250°C)

Splitless (Sampling Time : 1 min)

1 uL

100 kPa (He)

60°C (1 min)—5°C /min—180°C (0 min)—30°C /min—250°C (10 min)
EI (70 eV), Full Scan (m/z 33-150)

1.5kV
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Table 2. Recoveries of Glycols from Foods
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Fig. 2. GC/FID Chromatograms of Glycols in Standard Solution and Sample Extracts

(A) : Standard (50 pg/mL)

(B) : Frozen Chinese Dumpling (Control)

(C) : Frozen Chinese Dumpling (Added 50 pg/g)
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Fig. 3. GC/MS(TIC) Chromatogram and Mass Spectra of Glycols in Standard Solution
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Fig. 4. GC/MS(TIC) Chromatograms and Mass Spectra of Glycols in Sample Extracts

(A) : Biscuit (Control)  (B) : Biscuit (Added 50 pg/g)
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Determination of Diethylene Glycol, Ethylene Glycol, and Propylene Glycol in Foods by GC and GC/MS

Chigusa KOBAYASHI", Chiecko HAYAFUIJI", Akiko YASUI',
Takushi FUITWARA", Tomoko TAKAKUWA" and Mitsuo NAKAZATO®

An analytical method for determining diethylene glycol (DEG), ethylene glycol (EG), and propylene glycol (PG) in various
foods using GC and GC/MS was developed. Food was defatted with n-hexane, and DEG, EG, and PG were extracted with
methanol by ultrasonication. After extraction, the methanol layer was purified with a Bond Elut SAX/PSA cartridge, and the
extract was determined by GC/FID and identified by GC/MS. The recoveries of DEG, EG, and PG from 6 types of food were
between 82% and 109%. The limit of detection of these compounds in the different foods was 10 pg/g.

Keywords: propylene glycol, ethylene glycol, diethylene glycol, GC, GC/MS, food
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