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Rapid Gas Chrbmatographic Determination and GC-MS
Detection of Diethylene Glycol in Wine

Kiyoaki TAaTsukA , Sachiko Suekane

, Masae KoHama

A rapid and simple method for quantitative determination of diethylene glycol (DEG) added to

wine with range between 0.001% and 1096 was developed.

An assay splution for GC analysis was

prepared as follows: 1g of wine, 1ml of 19§ ethanol solution of tetraethylene glycol dimethy] ether
(internal standard), and 15 g of anhydrous sodium sulfate were mixed well in a mortar, and then

stand for ten minutes,
condensed to ca.

from the calibration curve,

The mixture was extracted twice with 10 ml of ethanol.
Im! by evaporation in a hot water bath.
glass column packed with PEG 20 M at 200°C isothermal condition.
When wine samples with 0.005, 0.05, 0.5, and 5% of DEG, were ana-

The extract was
GC analyses were carried out with a
DEG content was determined

lyzed five times for each sample respectively, recoveries and coefficients of variance were 67.9%

and +4.3%; 98.7 and £3.0%; 98.9% and *1.2%; 99.9% and +2.1%, respective]y.
centration limit for detection of DGE by GC-MS was 0.019%.
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1g of wine
R T
l/l_ortar

«—Adding 1m! of internal standard
(1% ethanol solution of tetraethylene
glycol dimethyl ether)

—Adding 15g anhydrous sodium sulfate
_hTixing

Standing ten minutes
Extracting with 10m/ ethanol, twice

Eterate

Evaporating ethanol in a hot water bath
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—
GC injecting, 0.2-10u!

Fig. 1 Procedure for sample preparation

Chromosorb W AW DMCS, 60~80 4 v > a; 4+
Ar—9 A, Ny 40mi/min; Biflidy, FID; » 5 A8,
200°C; TEAIVRU R SIERE, 250°C.

3 A7 vI7 THEERSIRET (GC-MS)

DM

E5TiELETRL GC-MS QP-1000; Bt
YU HEe S Y — Hi Cap CBP-20, 25m x0.2mm
(NIR), 27 Y » FLE40: 1, He £23FE 30 cm/sec; i
ALCRE, 260°C; #35 4BHEE, 200°C; A A4 vEEE,
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(LEHA, 4 v72v).
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Fig. 2 Gas chromatograms for prepared samples

{s) Red wine (Injection volume 10 pl)

(b) White wine (Injection volume 10 gpl)
{¢) White wine 1-0.05% DGE-+1% TEGDME (Injection volume 1 pl)

Sample preparation procedure was shown in Fig. 1.
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Fig. 3 Calibration curves of diethylene glycol standard solution

(a) 0.001—0.019% (injection volume 10 pl)
(b) 0.02 —0.1% (injection volume 1 )

(c) 0.2
d) 2
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Table 1 Precision and accuracy in the GLC analysis of diethylene glycol in wine

DEG content (%)

Standard  Variance of
Sample No. Original oo S— deviation coefficient (%) Recovery (%)
1 0 0. 005 0. 0034 0. 000! 4,3 67.9
2 0 0. 05 0. 0494 0.0013 3.0 98.7
3 0 0.5 0. 4945 0. 0057 1.2 98.9
4 0 5 4. 9950 0. 0980 2.1 99.9

* Average of five determinations
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Fig. 4 Total ion chromatogram obtained by GC-
MS Sample: White wine+0.05% DEG
+1% TEGDME

Sample preparation procedure was shown in
Fig. 1.
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