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User Benefits
@ The detection of cyclic siloxanesfrom vial septa can be minimized by using the low bleed septum for SPME.
@ Reducing the detection of cyclic siloxanes makes data analysis easier and more efficient.

@ It helps prevent overlooking compounds with retention times that overlap with cyclic siloxanes, thereby supporting more
reliable analysis.

H Introduction Table 1 System Configuration and Analytical Conditions

SPME (Solid Phase Micro Extraction) is a method that allows for System: GCMS-QP2020 NX / AOC-6000 Plus
convenient and highly sensitive analysis of volatile organic
compounds. It is used in a wide range of analyses that target
volatile compounds, including odor analysis and outgas analysis

@ Evaluation of Blanks
SPME Arrow: PDMS
(0.D.: 1.1 m, film thickness: 100 pm)

from chemical prOdUCt?' X X Vial Incubation Temp.: 80 °C, 150 °C
One of the challenges in SPME analysis has been the detection Vial Incubation Time: 5 min
of cyclic siloxanes from vial septa, which often interfere with the Sample Extract Time: 30 min
analysis. For instance, the co-elution of sample-derived Sample Desorb Time: 2 min
compounds and cyclic siloxanes can obscure sample-derived Column: InertCap 5MS/Sil
compounds, complicate the analysis, and potentially lead to o (30m, 032 mmid, df=0.5 um)
overlooked trace compounds. Injection Mode: split
To address these issues, a low bleed septum for SPME (P/N: ip"F Raé'm >
$225-47192-91, Fig. 1) that maximally suppresses the elution of amerfas: He
. i . Carrier Gas Control: Constant pressure (83.5 kPa)
cyclic siloxanes was developed. In this article, the fundamental } ; )
X X Oven Program: 50 °C (5 min)—10 °C/min—250 °C (10 min)
performance of this low bleed septum for SPME is presented, lon Source Temp.: 200°C

and examples of its use in the analysis of actual products are Interface Temp.: 250 °C

provided. . Event Time: 0.3 sec

- . Data Acquisition Mode: Scan (m/z 45 - 500)

\' . @ Analysis of Food Container
Fig. 1 Low Bleed Septum for SPME and Cap SPME Arrow: DVB/Carbon WR/PDMS
. ege (0.D.: 1.1 m, film thickness: 120 pm)

B Samples and Analytical Conditions Vial Incubation Temp: 80 °C
The multifunctional autosampler AOC-6000 Plus and the GCMS- Vial Incubation Time: 5 min
QP2020 NX (Fig. 2) were used for the analysis. Sample Extract Time: 30 min
For blank analysis, ultra-pure water was utilized, 10 mL sealed in Sample Desorb Time: 2 min
a 20 mL vial, and an empty 20 mL vial. As an example of actual Column: InerCap Pure-WAX

product analysis, food container samples (PET resin products) (30m, 0.25 mm id, df = 0.25 pm)

were analyzed. The food containers were finely cut, and 0.5 g 'S”Jf_tcaog MOde: ip"t
was sealed in a 20 mL vial for analysis. pif Ratio:

. e AT . Carrier Gas: He
The analytical conditions were individually set according to ) A

A . . 2 Carrier Gas Control: Constant pressure (83.5 kPa)

each evalugtlon purpose. The details of the analytical conditions Oven Program: 50 °C (5 min)—10 °C/min— 250 °C (10 min)
are S.hlown inTable 1. i ) lon Source Temp.: 200 °C
Additionally, for the vial septum, either the newly developed Interface Temp.: 250 °C
low bleed septum for SPME or the standard septum for SPME Event Time: 0.3 sec
was used, and the results from each were compared. Data Acquisition Mode: Scan (m/z 45 - 500)

N Blank Evaluation under Various Conditions

In order to evaluate the basic performance of the low bleed
septum, a blank evaluation was conducted under various
conditions typically used. The TIC chromatogram is shown in Fig.
3. Fig. 3 displays the results of the blank analysis when each
type of septum was used with ultra-pure water (10 mL, heated
to 80 °C) and in an empty vial (heated to 80 °C and 150 °C). With
the standard septum, multiple peaks of cyclic siloxanes were
detected under all conditions. In particular, it was observed that
the detection intensity of cyclic siloxanes tended to increase
when the heating temperature in the empty vial was higher.
Conversely, when using the low bleed septum, no significant
peaks of cyclic siloxanes were detected on the TIC
chromatogram under any of the conditions. These results
confirmed the superior low bleed and heat resistant
Fig. 2 GCMS-QP2020 NX + AOC™-6000 Plus characteristics of the low bleed septum.
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Fig. 3 Comparison of TIC Chromatograms of Blanks under Various Conditions (Displayed with Base Shift)
B Product Analysis Using a Low Bleed Septum

A food container was analyzed as an example of product Conversely, when the low bleed septum was used, detection of
analysis using a low bleed septum. When analyzing aroma cyclic siloxanes was suppressed, and only peaks from the
compounds or outgases from solid samples like food containers, sample were clearly identifiable. Additionally, Fig. 5 presents an
the SPME method allows for a simple analysis, requiring only enlarged view of the chromatogram around D8. As shown in Fig.
sealing in a vial as sample preparation. For this evaluation, an 5, if the retention times of cyclic siloxanes and target
SPME Arrow coated with DVB/Carbon WR/PDMS was used, compounds overlap, the target compounds may be obscured
which easily concentrates a wide range of compounds. The TIC by the peaks of the cyclic siloxanes, posing a risk of overlooking
chromatogram is displayed in Fig. 4. In cases where a standard them in cases of trace compounds. By using a low bleed septum,
septum was used, cyclic siloxanes were detected with signal interference from cyclic siloxanes is minimized, thereby
strengths similar to the peaks from the sample. reducing the risk of overlooking compounds and enhancing the
reliability of the analysis.
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Fig. 4 TIC Chromatograms of Food Container with Each Septum
Standard septum Low bleed septum B Conclusion

The low bleed septum for SPME has significantly reduced the
elution of cyclic siloxanes from the septum, an issue that was
prevalent with conventional septa. This leads to more efficient
analysis and improved data reliability when compared with
traditional septa.

It can be effectively employed across a wide range of fields,
including the analysis of aroma and volatile compounds in water,
D8 beverages, food, and resin materials.
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J\\ < Related Materials >
T N Smart SPME Fibers and Arrow Selection Guide
Fig. 5 Enlarged View of the Chromatograms around D8 c146e424.pdf (shimadzu.com

AOC is a trademark of Shimadzu Corporation or its affiliated companies in Japan and/or other countries.

01-00672-EN First Edition: Feb. 2024

For Research Use Only. Not for use in diagnostic procedures.

s H I M A D 2 U This publication may contain references to products that are not available in your country. Please contact us to check the availability of these
productsin your country.
The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of Shimadzu.

See http://www.shimadzu.com/about/trademarks/index.html for details.

S h m adZU CO rpO ratlon Third party trademarks and trade names may be used in this publication to refer to either the entities or their products/services, whether or not
they are used with trademark symbol “TM” or “®".
www.shimadzu .com/an/ Shimadzu disclaims any proprietary interest in trademarks and trade names other than its own.

Theinformation contained herein is provided to you "as is" without warranty of any kind including without limitation warrantiesas to its
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whetherdirect orindirect, relating to the
use of this publication. This publicationis based upon the information available to Shimadzu on or before the date of publication,and subject
to change without notice.

© Shimadzu Corporation, 2024


https://www.shimadzu.com/an/sites/shimadzu.com.an/files/pim/pim_document_file/brochures/13985/c146e424.pdf

> Please fill out the survey

Related Products some products may be updated to newer models.

> GCMS-QP2020 NX

Gas Chromatograph Mass
Spectrometer

Related Solutions

> Food and Beverages

> Plastics

9 Price Inquiry

9 Product Inquiry

Lty
sl
> AOC-6000 Plus
AOC-6000 Plus Multifunctional
Autosampler

> Flavor Analysis > Chemicals

Technical Service /

Support Inquiry > Other Inquiry


https://www.shimadzu.com/an/forms/questionnaire/index.html?apl_id=22617&from_apl=22617
https://www.shimadzu.com/an/system/redirect.html?prod_id=3274&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=3274&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=3274&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=3274&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=3274&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4490&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4490&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4490&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4490&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?prod_id=4490&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?ind_id=2&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?ind_id=147&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?ind_id=162&apl_id=22617&from=apl
https://www.shimadzu.com/an/system/redirect.html?ind_id=163&apl_id=22617&from=apl
https://www.shimadzu.com/an/forms/price/index.html?page=webform_start&apl_id=22617&from=apl
https://www.shimadzu.com/an/forms/product/index.html?page=webform_start&apl_id=22617&from=apl
https://www.shimadzu.com/an/forms/technical-support/index.html?page=webform_start&apl_id=22617&from=apl
https://www.shimadzu.com/an/forms/technical-support/index.html?page=webform_start&apl_id=22617&from=apl
https://www.shimadzu.com/an/forms/other/index.html?page=webform_start&apl_id=22617&from=apl
http://www.tcpdf.org

