
     Application Note
80

Highly Reproducible Capillary GC
Analyses of Polyunsaturated FAMEs Using
a Guaranteed Performance SPB™-PUFA Column

The SPB-PUFA capillary column is designed for the reproducible
analysis of fatty acid methyl esters. It complements the more
polar polyethylene glycol column, and provides a “truer”
carbon number elution pattern.

Key Words:
l polyunsaturated fatty acids l capillary GC
l polyalkylene glycol

Traditionally, polyethylene glycol (PEG) type columns have been
used to analyze marine fish and animal organ fatty acid methyl
esters (FAMEs). These sample types contain even carbon num-
bered, straight chain FAMEs with single and multiple cis double
bonds. The polar PEG columns elute the various FAMEs according
to carbon chain length and degree of unsaturation, with minimal
to no overlap of the carbon chains.

The bonded phase SPB-PUFA capillary column is based on a
polyalkylene glycol (PAG) type polymer. This specially tested,
guaranteed performance column provides a “truer” carbon num-
ber elution pattern of cis-,cis-methylene interrupted FAMEs with no
overlap of the carbon chain lengths. Each unsaturated FAME elutes
on the PAG column prior to its next saturated even carbon num-
bered FAME counterpart.

Figure A. Menhaden Oil Test Mix

Column: SPB-PUFA, 30m x 0.25mm ID x 0.25µm film
Cat. No.: 24314

Oven: 210°C isothermal
Carrier: helium, 30cm/sec, 210°C

Det.: FID, 260°C
Inj.: 250°C, split 100:1
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Figure B. Supelco TM 37 Component FAME Mix

Column: SPB-PUFA, 30m x 0.25mm ID x 0.25µm film
Cat. No.: 24314

Oven: 50°C (2 min) to 220°C at 4°C/min, hold 15 min
Carrier: helium, 30cm/sec, 205°C

Det.: FID, 260°C
Inj.: 1µL, split 100:1, 250°C
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20. C18:2n6t 2
21. C18:3n6 2
22. C18:3n3 2
23. C20:0 4
24. C20:1n9 2
25. C20:2n6 2
26. C20:3n6 2
27. C20:3n3 2
28. C21:0 2
29. C20:4n6 2
30. C20:5n3 2
31. C22:0 4
32. C22:1n9 2
33. C22:2n6 2
34. C23:0 2
35. C22:6n3 2
36. C24:0 4
37. C24:1n9 2

Weight (%)

1. C4:0 4
2. C6:0 4
3. C8:0 4
4. C10:0 4
5. C11:0 2
6. C12:0 4
7. C13:0 2
8. C14:0 4
9. C14:1 2

10. C15:0 2
11. C15:1 2
12. C16:0 6
13. C16:1 2
14. C17:0 2
15. C17:1 2
16. C18:0 4
17. C18:1n9c 4
18. C18:1n9t 2
19. C18:2n6c 2
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1. C14:0
2. C16:0
3. C18:0
4. C18:1n9
5. C18:4n3
6. C20:0
7. C20:5n3
8. C22:0
9. C21:5n3

10. C23:0
11. C22:5n3
12. C22:6n3
13. C24:0
14. C24:1



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. · Buenos Aires 1119    AUSTRALIA · Sigma-Aldrich Pty. Ltd. · Castle Hill NSW 2154   AUSTRIA · Sigma-Aldrich Handels GmbH · A-1110 Wien
BELGIUM · Sigma-Aldrich N.V./S.A. · B-2880 Bornem   BRAZIL · Sigma-Aldrich Quimica Brasil Ltda. · 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.· 186 00 Praha 8    DENMARK · Sigma-Aldrich Denmark A/S · DK-2665 Vallensbaek Strand    FINLAND · Sigma-Aldrich Finland/YA-Kemia Oy · FIN-00700 Helsinki
FRANCE · Sigma-Aldrich Chimie · 38297 Saint-Quentin-Fallavier Cedex    GERMANY · Sigma-Aldrich Chemie GmbH · D-82041 Deisenhofen    GREECE · Sigma-Aldrich (o.m.) Ltd. · Ilioupoli 16346, Athens
HUNGARY · Sigma-Aldrich Kft. · H-1067 Budapest    INDIA · Sigma-Aldrich Co. · Bangalore 560 048     IRELAND · Sigma-Aldrich Ireland Ltd. · Dublin 24  ISRAEL · Sigma Israel Chemicals Ltd. · Rehovot 76100
ITALY · Sigma-Aldrich s.r.l. ·  20151 Milano    JAPAN · Sigma-Aldrich Japan K.K. · Chuo-ku, Tokyo 103    KOREA · Sigma-Aldrich Korea · Seoul    MALAYSIA · Sigma-Aldrich (M) Sdn. Bhd. · Selangor
MEXICO · Sigma-Aldrich Química S.A. de C.V. · 50200 Toluca    NETHERLANDS · Sigma-Aldrich Chemie BV · 3330 AA Zwijndrecht    NORWAY · Sigma-Aldrich Norway · Torshov · N-0401 Oslo
POLAND · Sigma-Aldrich Sp. z o.o. · 61-663 Poznañ    PORTUGAL· Sigma-Aldrich Quimica, S.A. · Sintra 2710    RUSSIA · Sigma-Aldrich Russia · Moscow 103062    SINGAPORE · Sigma-Aldrich Pte. Ltd.
SOUTH AFRICA · Sigma-Aldrich (pty) Ltd. · Jet Park 1459    SPAIN · Sigma-Aldrich Quimica, S.A. · 28100 Alcobendas, Madrid    SWEDEN · Sigma-Aldrich Sweden AB · 135 70 Stockholm
SWITZERLAND · Supelco · CH-9471 Buchs    UNITED KINGDOM · Sigma-Aldrich Company Ltd. · 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.

Note 80

Figure C. PUFA Standard

Column: SPB-PUFA, 30m x 0.25mm ID x 0.25µm film
Cat. No.: 24314

Oven: 210°C isothermal
Carrier: helium, 30cm/sec, 210°C

Det.: FID, 260°C
Inj.: 250°C, split 100:1
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Figure D. Cod Liver Oil FAMEs

Column: SPB-PUFA, 30m x 0.25mm ID x 0.25µm film
Cat. No.: 24314

Oven: 210°C isothermal
Carrier: helium, 30cm/sec, 210°C

Det.: FID, 260°C
Inj.: 250°C split 100:1
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One particular FAME, methyl docosahexaenoate (C22:6n3) —
which as the free acid has been shown to exert positive effects on
atherosclerosis — typically elutes on a PEG column directly after
the next saturated even carbon number FAME, methyl lignocerate
(C24:0), and very close to methyl nervonate (C24:1). An SPB-PUFA
column, however, elutes C22:6n3 before C24:0 (Figures A-C).

In an analysis of cod liver oil FAMEs (Figure D), the SPB-PUFA
column provided a true separation of C22:6n3 from C24:1n9 —
a difficult separation with a PEG column.

The SPB-PUFA column is an ideal tool for confirmation analyses
of FAME samples. This column produces an elution pattern that
more closely follows carbon chain length. The key FAMES of
many foods can be easily and efficiently identified.

Ordering Information:

SPB-PUFA Fused Silica Capillary Column
30m x 0.25mm ID x 0.2µm film 24314

Contact our Technical Service Department
(phone 800-359-3041 or 814-359-3041, FAX 814-359-5468)
for expert answers to your questions.

Fused silica columns manufactured under HP US Pat. No. 4,293,415.

SPB and Supelco are trademarks of Supelco, Inc.

C18 cis/trans FAME Isomer Individual Solutions
Each 10mg/mL in heptane.

cis-6-Octadecenoic acid methyl ester 47198
trans-6-Octadecenoic acid methyl ester 47199
cis-7-Octadecenoic acid methyl ester 46900-U
trans-7-Octadecenoic acid methyl ester 46901
cis-9-Octadecenoic acid methyl ester 46902
trans-9-Octadecenoic acid methyl ester 46903
cis-11-Octadecenoic acid methyl ester 46904
trans-11-Octadecenoic acid methyl ester 46905-U
cis-12-Octadecenoic acid methyl ester 46906
trans-12-Octadecenoic acid methyl ester 46907-U
cis-13-Octadecenoic acid methyl ester 46908
trans-13-Octadecenoic acid methyl ester 46909
cis-15-Octadecenoic acid methyl ester 46953
trans-15-Octadecenoic acid methyl ester 46954
cis-9,12-Octadecedienoic acid methyl ester 46950-U
trans-9,12-Octadecedienoic acid methyl ester 46951-U
cis-9,12,15-Octadecetrienoic acid methyl ester 46952-U

C18 cis/trans FAME Isomer Mixes
Each 10mg/mL in methylene chloride.

Linoleic Acid Methyl Ester Isomer Mix
cis/trans isomers of 9,12-octadecadienoic acid methyl ester

47791
Linolenic Acid Methyl Ester Isomer Mix

cis/trans isomers of 9,12,15-octadecatrienoic acid methyl
ester 47792

1. C14:0
2. C16:0
3. C18:2n6
4. C18:3n6
5. C20:2n6
6. C20:3n6
7. C20:4n6
8. C20:5n3
9. C22:4n6

10. C22:5n6
11. C22:5n3
12. C22:6n3
13. C24:0
14. C24:1n9

11. C20:1n9
12. C20:1n7
13. C20:4n6
14. C20:4n3
15. C20:5n3
16. C22:1n11
17. C22:1n9
18. C22:5n3
19. C22:6n3
20. C24:1n9

1. C14:0
2. C16:0
3. C16:1n7
4. C18:0
5. C18:1n9
6. C18:1n7
7. C18:2n6
8. C18:3n3
9. C18:4n3

10. C20:1n11


