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Sensitive and Selective Determination of Chlorinated Paraffins (CPs)
in Diet Matrix using LC-APCI-MS/MS Approach

Chlorinated paraffins (CPs) are complex industrial chemicals manufactured by chlorinating straight-chain hydrocarbons.
Based on the properties like flame-retardant, plasticizing, and lubricating, they are widely used in paint coatings, plastics,
sealants, and metal manufacturing fluids industries.

CPs are categorized in three segments: short-chain (SCCPs), medium-chain (MCCPs), and long-chain (LCCPs). Although
their industrial importance, CPs are detected in water, sediments, air, food matrices and environmentally persistent. The
SCCPs were listed as persistent organic pollutants (POP) under the Stockholm Convention in 2017.

Significance of Monitoring CPs

CPs persist in the bioaccumulate and environment, indicating to long-term exposure. The studies indicate the concern of
liver and kidney toxicity, potential health risks, carcinogenic effects, and endocrine disruption. Consistent analytical
monitoring is important for food safety, risk assessment and environmental protection.
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To develop, optimise and validate a sensitive LC-APCI-MS/MS method for the quantification of CPs in diet matrix. The
analytical method was validated in accordance with SANTE/2020/12830 and the updated 2023 guidelines to ensure
accuracy (% recovery), reproducibility (% RSD), and regulatory compliance.

Analytical Challenges and Strategy

Chlorinated paraffins (CPs) are analytically challenging due to compound’s complex mixture of homologues, thermal
instability, and low volatility, which limit the applicability of conventional GC based analytical method. The interferences of
complex matrices such as animal feed or food, influence the accurate detection and quantification of compound present in
the matrix and the lack of individual relative standards.

Using defined strategy, the specific CPs homologues were successfully detected and quantified. For example, a precursor
ion at m/z (M) was assigned to a moderately chlorinated CPs (C18 range, ~42% chlorine), with a diagnostic product ion at
m/z (M - CI*®) corresponding to the loss of one chlorine atom. The observation of a single, well defined MRM transition
confirmed compound identity, while peak response of analyte assisted accurate quantification.



The system was employed, as Liquid Chromatography
(LC) is appropriate for thermally sensitive CPs and an
APCI source in negative-ion mode enhances analyte
detection efficiency, while MRM expands specificity by
targeting ion transitions, permitting accurate quantification
of analyte in crucial matrices, supportive reliable risk
assessment and regulatory monitoring.
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Research Workflow

The workflow included MS optimization, chromatographic separation, sample extraction technique, development, and
validation phase. The analytical method parameters such as matrix effects (ME), recovery (%), and precision (% RSD), were
evaluated to ensure obtaining constant results.

LC-MS/MS Analytical Strategy for Chlorinated Paraffins (CPs)

The workflow included MS optimization, chromatographic separation, sample extraction technique, development, and
validation phase. The analytical method parameters such as matrix effects (ME), recovery (%), and precision (% RSD), were
evaluated to ensure obtaining constant results.
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Key Findings of Analytical Method Validation

The method showed excellent linearity (= 0.99), precision (£ 20 %), and accuracy (70 to 120 %). Recovery (%) confirmed
reliable quantification without significant matrix interference demonstrated accurate (% recovery) and precise (% RSD).

Conclusion

The validated LC-APCI-MS/MS method provides a sensitive and reliable approach for CPs analysis in diet matrix. It meets
international standards and supports environmental monitoring and food safety assessments.
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