
5SUPELCO
Vol. 15, No. 5 ● 1996

TheReporter
Reprinted from Volume 15, No. 5, 1996 T296055

© 1999 Sigma-Aldrich Co.

For more information, or current prices, contact your nearest Supelco subsidiary listed below. To obtain further contact information, visit our website (www.sigma-aldrich.com), see the Supelco catalog, or
contact Supelco, Bellefonte, PA 16823-0048 USA.
ARGENTINA • Sigma-Aldrich de Argentina, S.A. • Av. Pueyrredon 2446/50 • Piso 5-B • Buenos Aires 1119
AUSTRALIA • Sigma-Aldrich Pty. Ltd. • Unit #2, 14 Anella Avenue • Castle Hill NSW 2154
AUSTRIA • Sigma-Aldrich Handels GmbH • Hebbelplatz 7 • A-1110 Wien
BELGIUM • Sigma-Aldrich N.V./S.A. • K. Cardijplein 8 • B-2880 Bornem
BRAZIL • Sigma-Aldrich Quimica Brasil Ltda. • Rua Sabara, 566-Conj. 53 • 01239-010 São Paulo, SP
CANADA • Sigma-Aldrich Canada, Ltd. • 2149 Winston Park Dr., Oakville, ON L6H 6J8
CZECH REPUBLIC • Sigma-Aldrich s.r.o. • Pobrezni 46 • 186 21 Praha 8
DENMARK • Sigma-Aldrich Denmark A/S  • Vejlegaardsvej 65B • DK-2665 Vallensbaek Strand
FINLAND • Sigma-Aldrich Finland/YA-Kemia Oy • Teerisuonkuja 4 • FIN-00700 Helsinki
FRANCE • Sigma-Aldrich Chimie • Chromatographie Supelco • L'Isle d'Abeau Chesnes - B.P. 701 • 38297 Saint-Quentin Fallavier Cedex
GERMANY • Sigma-Aldrich Chemie GmbH • Geschäftsbereich Supelco • Grünwalder Weg 30 • D-82041 Deisenhofen
GREECE • Sigma-Aldrich (o.m.) Ltd. • 72 Argonafton Str. • 16346 Ilioupoli, Athens
HUNGARY • Sigma-Aldrich Kft. • Nagy Diófa u. 7., IV fl. • H-1067 Budapest
INDIA • Sigma-Aldrich Co. • Survey No. 31/1, Sitharamapalaya • Mahadevapura P.O. • Bangalore 560 048
IRELAND • Sigma-Aldrich Ireland Ltd. • Airton Road • Tallaght • Dublin 24
ISRAEL • Sigma Israel Chemicals Ltd. • Park Rabin • Rohovot 76100
ITALY • Sigma-Aldrich s.r.l. • Via Gallarate, 154 • 20151 Milano
JAPAN • Sigma-Aldrich Japan K.K. • Division Supelco • JL. Nihonbashi Building • 1-10-15 Nihonbashi Horidome-cho, Chuo-ku •  Tokyo 103
KOREA • Sigma-Aldrich Korea • Samhan Camus Annex, 10th Floor • 17-26 Yoido-dong, Yungdeungpo-ku • Seoul
MALAYSIA • Sigma-Aldrich (M) Sdn. Bhd. • 9-2, Jalan 2/128, Taman Gembira • Off Jalan Kuchai Lama • 58200 Kuala Lumpur • Selangor
MEXICO • Sigma-Aldrich Química S.A. de C.V. • Calle 6 North No. 107 • Parque Industrial Toluca 2000 • 50200 Toluca
NETHERLANDS • Sigma-Aldrich Chemie BV • Postbus 27 • 3330 AA Zwijndrecht
NORWAY • Sigma-Aldrich Norway • Sandakerveien 102 • N-0483 Oslo
POLAND • Sigma-Aldrich Sp. z o.o. • Szelagowska 30 • 61-626 Poznañ
PORTUGAL • Sigma-Aldrich Quimica, S.A. • P.O. Box 131 • Sintra 2710
RUSSIA • Sigma-Aldrich Russia • TOO Techmedbiochem • Makarenko Str. 2/21 • Building 1, Flat 22 • Moscow 103062
SINGAPORE • Sigma-Aldrich Pte. Ltd. • 102E Pasir Panjang Road • #08-01 Citilink Warehouse • Singapore 118529
SOUTH AFRICA • Sigma-Aldrich (pty) Ltd. • CNR Kelly & Ackerman Streets • Southern Life Industrial Park Unit • Unit 16/17 • Jet Park 1459
SPAIN • Sigma-Aldrich Quimica, S.A. • Apt. Correos 161 • 28100 Alcobendas, Madrid
SWEDEN • Sigma-Aldrich Sweden AB • Solkraftsvägen 14C •135 70 Stockholm
SWITZERLAND • Supelco Switzerland • Industriestrasse 25 • P.O. Box 260 • CH-9471 Buchs
UNITED KINGDOM • Sigma-Aldrich Company Ltd. • Supelco UK • Fancy Road, Poole • Dorset BH12 4QH
UNITED STATES • Supelco • Supelco Park • Bellefonte, PA 16823-0048 · Phone 800-247-6628 or 814-359-3441 · Fax 800-447-3044 or 814-359-3044 · email:supelco@sial.com H

Supelco is a member of the Sigma-Aldrich family. Supelco products are sold through Sigma-Aldrich, Inc.  Sigma-Aldrich warrants that its products conform to the information contained in this and other
Sigma-Aldrich publications.  Purchaser must determine the suitability of the product for a particular use.  Additional terms and conditions may apply. Please see the reverse side of the invoice or packing slip.

This article is archived from a past issue of The Supelco Reporter. Information in the article was appropriate at the
time of publication, but product specifications, catalog numbers, and availability may have changed over time.

If you have questions about applying methodology described in this article to a current application, please
contact our technical service chemists.



6 SUPELCO
Vol. 15, No. 5 ● 1996

Reprinted from Volume 15, No. 5, 1996

ORBO-1000 Polyurethane
Foam (PUF) Cartridge

PUF Filter
Cartridge Assembly

The ability to accurately determine the origin of a wine or
detect the presence of additives is important to the wine
industry. A new method of analysis was tested, consisting
of sampling by headspace SPME and separation by GC
using a PAG capillary GC column. This method
characterized aroma patterns of two muscat-type wines
from different vineyards, and revealed the presence of low
concentrations of cold-pressed coriander seed oil in wine
and distilled water. The resulting chromatograms showed
noticeable differences between the two wines and were
used to detect a 1ppm spike of additive.

Aroma compounds of wines originate from grapes and are formed
during fermentation. Their production is influenced by various
factors: environment (soil, climate), grape variety, ripeness,
fermentation conditions (pH, temperature, yeast flora), the wine
production process (enological methods, treatment substances),
and aging (bottle maturation). Wines contain aroma compounds
in a wide concentration range — some components at high ppm

Fast Screening of Wines Using SPME/GC

G. Vas, Research Institute for Viticulture & Enology of
Agricultural Ministry, Eger, Hungary

Food and Beverage

level, but most at low ppb or ppt levels. The low concentration of
most volatile components in wine makes extraction and
concentration necessary before analysis by gas chromatography
(GC) or gas chromatography/mass spectrometry (GC/MS). The
purpose of this study was to characterize aromas of muscat-type
wines and to detect extraneous flavor addition, using the solid
phase microextraction (SPME)/GC sample preparation and analysis
method. Two wines from the same muscat grape variety —
originating from the Eger wine region, Hungary, and the Trento
wine region, Italy — were analyzed.

SPME■ requires no solvents or complicated apparatus. It can be
used to concentrate volatile and nonvolatile compounds in both
liquid and gaseous samples. An SPME unit consists of a length of
fused silica fiber coated with a phase film. The fiber is attached to
a stainless steel plunger in a protective holder.

A 100µm PDMS (polydimethylsiloxane) SPME fiber was exposed
to the headspace of the wine for 10 minutes at ambient
temperature. After sampling, the fiber was retracted into the SPME
needle, then inserted into a GC injection port and exposed for 5
minutes to desorb the analytes of interest.
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Figure A. Comparison of Muscat Wines by SPME/GC

Sample: 125mL
SPME Fiber: 100µm polydimethylsiloxane film

Cat. No.: 57300-U
Extraction: 125mL, 10 min headspace (stirring)
Desorption: 5 min

Column: PAG, 30m x 0.25mm ID, 0.25µm film
Cat. No.: 24223

Oven: 35°C (5 min)
5°C/min to 100°C (0 min)
3°C/min to 200°C (1 min)
10°C/min to 220°C (0 min)

Carrier: hydrogen, 45cm/sec
Det.: FID, 250°C
Inj.: 5 min, splitless, 250°C

Compound Retention Index
1. Isobutanol 1044
2. Isoamyl acetate 1079
3. 3-Methyl-1-butanol 1158
4. Ethyl hexanoate 1190
A* Myrcene 1201
B* Limonene 1215
5. Hexanol 1299
6. 3-Hexen-1-ol (Z) 1302
7. Ethyl octanoate 1390
8. Linalool 1474
9. Linalyl acetate 1486

10. Ethyl decanoate 1588
11. Terpineol 1619
C* Geranyl acetate 1684
12. Citronellol 1695
13. Geraniol 1763
14. Phenethyl alcohol 1802

Eger Region (Hungary) Trento Region (Italy)

Callouts for Figures A-C
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796-0531, 0532

*Peaks A, B, and C are characteristic of cold-pressed coriander seed oil (see Figures B and C).



7SUPELCO
Vol. 15, No. 5 ● 1996

Reprinted from Volume 15, No. 5, 1996

Figure B. Muscat Wine from Eger Region Spiked
with 1ppm Cold-Pressed Coriander Seed Oil

Conditions and callouts: see Figure A.
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flavor, but is difficult to identify by taste. Sampling by headspace
SPME with GC analysis, using a PAG column, can easily identify
such adulteration. Figure B shows wine from the Eger region spiked
with 1ppm cold-pressed coriander seed oil. The peaks marked with
an asterisk (*) are characteristic of this oil, but normally are found
only in small amounts in wine. The chromatogram of pure, cold-
pressed coriander seed oil in distilled water, studied under identical
conditions, is shown in Figure C.

The headspace SPME sampling technique, in combination with
GC analysis, easily distinguishes muscat wines of different origins
and detects small concentrations of cold-pressed coriander seed
oil additive. Use of this efficient and accurate sample preparation
method will benefit analysts trying to ascertain or prove the origin
of wines and the use of additives in wine.

Ordering Information:

Description C at. No.

SPME Fiber, 100µm polydimethylsiloxane, pk. of 3
For manual sampling 57300-U
For Varian 8100/8200 AutoSampler
or HPLC 57301
SPME Holdernn
For manual sampling 57330-U
For Varian 8100/8200 AutoSampler
or HPLC 57331
PAG Fused Silica Capillary Column
30m x 0.25mm ID, 0.25µm film 24223

■ US patent #5,691,206. European patent # 0523092. Technology licensed exclusively
to Supelco.

■ ■ Initially you must order both holder and fiber assembly. Holder is reusable indefinitely.
Use with AutoSampler requires Varian SPME upgrade kit (available from Varian).

Fused silica columns manufactured under HP US Pat. No. 4,293,415.
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Figure C. Distilled Water Spiked with 1ppm
Cold-Pressed Coriander Seed Oil

Conditions and callouts: see Figure A.

A polyalkylene glycol (PAG) capillary GC column separated the
analytes. The PAG phase has similar characteristics to the
polyethylene glycol (PEG) phase, but retention indices are
somewhat different. This can be advantageous for separating
components that are not well resolved on a PEG column. Our
results show that the PAG column is suitable for headspace SPME
wine aroma characterization. Chromatograms of the two muscat
wine samples show significant, characteristic differences between
the respective wine regions (Figure A). This distinction is of major
importance in wine analysis, providing a basis for analytical
determination of the origin of a wine sample.

Using some additives (such as cold-pressed coriander seed oil) in
wines is considered adulteration in many countries. Cold-pressed
coriander seed oil is occasionally added to increase the muscat
flavor of wine. The oil is typically used in the 10 to 20ppm
concentration range — enologists easily recognize it by taste in this
range. At lower concentrations it may still add a slight muscat
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