Application

Separating Atrazine and Its Metabolites

by Reversed Phase HPLC, Using

Discovery Columns

The herbicide atrazine and its four metabolites were sepa-
rated by reversed phase HPLC on Discovery C18, Discovery C8,
and Discovery RP-AmideC16 columns. The C18 and the C8
columns yielded similar results, offering excellent resolution
and unique selectivity.
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Atrazine is a selective triazine herbicide used to control broadleaf
and grassy weedsin corn, sorghum, sugarcane, pineapple, Christ-
mas trees, and other crops. Itis also used as a nonselective herbicide
on non-cropped industrial lands and on fallow lands. Atrazine has
been classified as a Restricted Use Pesticide (RUP) due to its
potential for groundwater contamination (1,2).

HPLC has been shown to be effective for separating and identifying
herbicides and their metabolites (3,4). We analyzed atrazine and its
four metabolites — atrazine desethyl, atrazine desisopropyl, atra-
zine-2-hydroxyl, and 2-chloro-4,6-diamino-1,3,5-trazine. Wefirst
dissolved these materials in methanol, then diluted them to
appropriate concentrations using deionized water.

We separated a mixture of atrazine and the four metabolites by
reversed phase HPLC, using Discovery™ C18, Discovery C8, and
Discovery RP-AmideC16 columns, each 15cm x 4.6mm ID, 5um
particles. The compounds generally were well separated by gradi-
ent elution (Figure A).

Wealso developed anisocratic elution method to separate the four
atrazine metabolites. Figure B shows the results using a Discovery
C18 column and a Discovery RP-AmideC16 column. Note that the
selectivity differs on the RP-AmideC16 column. This selectivity
difference possibly can be attributed to the hydrogen bonding
between the amide functionality of the phase and the hydroxy
group of the analyte. An isocratic separation using the Discovery
C8 column yielded results similar to those for the Discovery C18
column.

The DT50 (time for 50% loss) for atrazine in soil is 60-150 days (5).
In situations in which atrazine application has not been recent, it
may be advantageous to use the isocratic conditions to analyze
samplesforthe breakdown products, rather than follow the longer
gradient elution procedure.

Discovery columns provide excellent resolution, peak shape, and
reproducibility in the analysis of herbicides. Selectivity is unique
among the three Discovery columns.
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Figure A. Atrazine and Its Metabolites
by Gradient Elution

Columns:
Cat. Nos.:

Mobile Phase:

Flow Rate:
Pressure:
Temp.:
Det.:

Inj.:

Discovery C18

15cm x 4.6mm ID, 5um particles
Discovery C18 — 504955
Discovery C8 —59353-U
Discovery RP-AmideC16 -505013
A: 5mM acetic acid, pH 4.5
B: acetonitrile
linear gradient from 0% B to 75% B over 15 min
ImL/min
<900psi (C8: <850psi)
35°C
UV, 254nm
10uL 1. 2-Chloro-4,6-diamino-1,3,5-trazine, 50pg/mL
2. 2-Hydroxyatrazine, 15ug/mL 5
3. Desisopropylatrazine, 20pug/mL
1 4 Desethylatrazine, 20pg/mL
5. Atrazine, 10pg/mL
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Figure B. Atrazine Metabolites by Isocratic Elution References
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Discovery C18 Ordering Information:
Description Cat. No.
Discovery HPLC Columns
3 15cm x 4.6mm ID, 5um particles
2 Discovery C18 504955
4 .
Discovery C8 59353-U
\A ‘ Discovery RP-ArT1|<‘jeC1 6 1 505013
— 77—
I 2 A . . 5 - Discovery Selectivity Packs
Min 5c¢cm x 2.1Tmm ID columns 55720-U21
1 15cm x 2.1mm ID columns 55722-U21
5c¢cm x 4.6mm ID columns 55720-U
Discovery RP-AmideC16 15cm x 4.6mm ID columns 55722-U
25cm x 4.6mm ID columns 55724-U
Four columns of equal dimensions, one of each Discovery phase (C18,
RP-AmideC16, C8, Cyano).
2 3 Discovery is a trademark of Sigma-Aldrich Co.
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For additional information about this application, contact our
Applications Laboratory at aplab@sial.com

Noze 150

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 S&o Paulo, SP CANADA - Sigma-Aldrich Canada, Ltd. - 2149 Winston Park Dr., Oakville, ON L6H 638
CZECH REPUBLIC - Sigma-Aldrich s.r.o.- 186 00 Praha8 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 (0.m.) Ltd. - llioupoli 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. - 58200 Kuala Lumpur
MEXICO - Sigma-Aldrich Quimica 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 0.0. - 61-663 Poznaii 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. CIM




