Application

Capillary GC Analyses of Chlorinated

Pesticides in Apples

Based on federal and state regulations for identifying and
quantifying low levels of pesticides in food and environmental
samples, we selected three capillary columns to screen for
chlorinated pesticides. Anonpolar and two low/intermediate
polarity phases were chosen to evaluate differences in compo-
nent elution order and retention times. Low level screening
analyses were performed effectively by using split/splitless
injection and an electron capture detector (ECD). Each
column separated the 18 pesticides in approximately 35
minutes. Example chromatograms are shown.
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Federal and state regulations require that pesticides in food and
environmental samples be identified and quantified at low levels.
Based on these regulations, we selected three capillary GC columns
to screen for pesticides at low levels. We chose a nonpolar phase,
PTE™-5, and two low/intermediate polarity phases, SPB™-608
and SPB-1701, to illustrate the differences in component elution
order and retention times for chlorinated pesticides.

Eighteen chlorinated pesticides (Table 1) were spiked into, then
extracted from, apples purchased at a local grocery store. Extracts
were prepared by weighing out 50 grams of fruit, blending it, and
adding 100mL of acetonitrile. The fruit extract was reextracted in
hexane, using a partitioning process (1). The untreated extracts
contained no pesticides.

Table 1. Chlorinated Pesticide Standards Mixture
(TCL Pesticides Mix, Cat. No. 4-8913, 2000ug/mL each
component in toluene:hexane, 50:50)

Aldrin
a-BHC

4,4'-DDT
Dieldrin
Endosulfan |
Endosulfan Il
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin ketone
Heptachlor
Heptachlor epoxide
Methoxychlor

Note
90

Samples of the spiked and unspiked extracts were injected onto
each capillary column under the conditions listed in Figure A.
Figure A shows chromatograms of the extracted pesticides from
each column. The low/intermediate polarity SPB-608 and SPB-
1701 columns selectively eluted the analytes, based on dipole-
dipole and hydrogen bonding interactions between the solute and
the stationary phase. Each column separated all of the analytes. The
nonpolar PTE-5 column eluted the analytes by boiling point. One
pair of analytes (endosulfan sulfate and 4,4'-DDT) coeluted from
the nonpolar column. Analysis time for each column was 31-36
minutes. Elution order differences among the three columns are
evidentin Figure A. In atwo-column analysis, these differences can
be used to help confirm the identities of the analytes.

Table 2 lists the recovery values for the pesticides, determined
using the SPB-608 column. Recovery of the spiked analytesranged
from 15% to 122%.

Based on these evaluations, we determined that the three station-
ary phases, PTE-5, SPB-608, and SPB-1701, exhibited differences
in retention times, resolution, and elution order for 18 common
chlorinated pesticides. Using these columns, screening analyses
for low levels of these pesticides can be performed effectively, in
approximately 35 minutes, with split/splitless injection and an
electron capture detector (ECD).

Table 2. Recovery of Chlorinated Pesticides from
Apples (SPB-608 Column)

Pesticide Recovery (%)
Aldrin 122
a-BHC 70
B-BHC 56
y-BHC 35
d-BHC 111
4,4'-DDD 53
4,4'-DDE 112
4,4'-DDT 29
Dieldrin 89
Endosulfan | 101
Endosulfan Il 71
Endosulfan sulfate 15
Endrin 98
Endrin aldehyde 88
Endrin ketone —
Heptachlor 47
Heptachlor epoxide 91
Methoxychlor 41
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Figure A. Chlorinated Pesticides from Apples Ordering Information:

Stationary Phases: PTE-5,SPB-608, SPB-1701 Description Cat. No.
ColumnDimensions: 30m x 0.25mm ID, 0.25um phase film

Catalog Nos.: 24135-U (PTE-5), 24103-U(SPB-608), 24113(SPB-1701)  Fused Silica Capillary Columns
Oven: 100°C to 280°C at 6°C/min

Carrier- helium, 40cm/sec. all 30m x 0.25mm ID, 0.25um phase film
Det.. ECD,250°C PTE-5 24135-U
Sample: 1uL of 0.1ug/mL extract, split/splitless 45 sec, 250°C SPB-608 24103-U
SPB-1701 24113
1. Aldrin 10 Endosulfan | Chlorinated Pesticides Mixture
2. a-BHC 11. Endosulfan Il . . .
3. B-BHC 12. Endosulfan sulfate (TCL Pesticides MIX)
4. y-BHC 13. Endrin H H H
= Lane 12 Endrin aldehyde 2000ug/mL each analyte in Figure Ain
6. 44-DDD  15. Endrin ketone toluene:hexane, 50:50 48913
7. 4,4-DDE 16. Heptachlor
8. 4,4-DDT 17. Heptachlor epoxide
9. Dieldrin 18. Methoxychlor

(not observed with PTE-5 column) Reference
PTE-5 Column 1. Kaphalia, B.S. Assoc. Official Analytical Chemists 73 (4) 1990.

Note: For a suitable extraction procedure, refer to AOAC Methods, 16th edition
(Order from AOAC International, 481 North Frederick Avenue, Suite 500,
Gaithersburg, Maryland 20877-2504 USA. Tel.: +1-301-924-7077;
FAX:+1-301-924-7089.)

PTE and SPB are trademarks of Supelco, Inc.
Fused silica columns manufactured under HP US Pat. No. 4,293,415.

SPB-608 Column

T

4 8 12 16 20 24 28 32 36
Min
1
16
SPB-1701 Column
2
17
4
1731;15 Contact our Technical Service Department
i (phone 800-359-3041 or 814-359-3041, FAX 814-359-5468)
0 4 8 12 16 20 - 28 2 s forexpert answers to your questions.

795-0845, 0846, 0847

Neze 90

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, PA16823-0048 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. - Selangor

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 Poznafi 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.



