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(Ultra-)High performance liquid chromatography coupled %100% 5% FIE3% FEVE2% 6% MTYMS% [T 2% Matrix effect
to tandem mass spectrometry ((U)HPLC-MS/MS) is @ = range (abs.)
nowadays a widely used technigue in the analysis of ;’ m>70%
pestlglde reS|dues. A well-known problem of this & 509 v 50-70%
technique Is the occurrence of matrix effects (MEs), & .

which are induced within the ion-source of the MS by co- © so0. I 5> I ©° 58% 20-50%
extracted matrix compounds co-eluting with the analytes % 25% . <20Y

of interest. This typically results in lower analyte signals & 0% ’
compared to those when matrix I1s absent — so-called w/o 1:4 w/o 1:40

sighal suppressions. Ultimately, matrix effects may split ratio split ratio

compromise the limits of quantification (LOQs) and even Fig. 2: Share of MEs when injecting QUEChERS raw extracts of several high

lead to false negative results. _\/arious possibilities have  matrix-load commodities (oranges, cumin seeds, roasted coffee beans, and
been introduced to reduce matrix effects, such as sample  plack tea) depending on the ratio.

clean-up, e.g. by solid-phase extraction or by diluting the
sample extracts. However, these approaches are often Unfortunately, severe peak broadening for all analytes
laborious and/or expensive and there is still a need for = was observed with increasing split ratio, as exemplarily
more efficient approaches especially in high-throughput shown In Fig. 3. Reducing the dead volume between the
routine analysis of pesticide residues. Reducing the flow splitter and the ion source by using a short and thin
Injection volume Is also an option but has some connection capillary (approx. 10 cm, 0.064 mm i.d.) did
limitations when sample volumes become too small. not significantly improve peak broadening. Other parts
such as the ESI needle also contribute to the dead
Over the last decade, several alternatives to the typical volume. Overall, using the splitter reduced the analytical
analytical flow technique (flow rates >200 ug/mL) were sensitivity both by reducing the analyte amount entering

applied for pesticide residue analysis, such as nano-flow  the ion-source and by the peak broadening (Flg 3).

(flow rates <1 pg/mL) and micro-flow LC (flow rates Haloxyfop = - v

between 10 and 200 pg/mL). These techniques basically in solvent std. :- - [ -

miniaturized the LC approach resulting in i) reduced at 0.05 pg/m: -

solvent consumption, 1) sensitivity gains due to the higher - oo

lonization efficiency at these low LC flow rates, 1ii) lower i -

MEs by reducing the overall competition for charge, and :

Iv) lower maintenance Intervals due to less matrix

entering the MS Iinstrument. However, the nano-flow | | EPRW 2026
technique requires additional equipment such as a nano- Peak ;‘gg:';e(gm) 0.15 0.29 0.46

flow LC system and ESI source. Furthermore, for both peak height a0 ' oEs0s R PD-11
nano-flow and micro-flow LC additional steps during (Counts/sec.) 100% 5.6% 1.4%

sample extraction are necessary to prevent instrument
downtime caused by clogging of small internal diameter
(.d.) LC parts.

Fig. 3: Peak width and height exemplarily observed for
haloxyfop in ESI neg. mode depending on the split ratio.

Ultimately, the gain on reducing the MEs when applying
We were wondering if employing a post-LC column flow the split could not offset the overall sensitivity loss
splitter (Fig. 1), resulting In less eluent and matrix resulting In large shares of analytes not passing the
entering the ESI source while keeping standard LC SANTE criteria for identification at low levels, see Fig. 4.

equipment and separation conditions of the lab, presents ESI pos. (49 analytes)
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a viable option. » 100%
) =
adjustable % 80%
1 1 -
split ratio & 60% D _
P “ = w/o split
efriuent ;4
e 40% = 1:8 split
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RESULTS Fig. 4. Share of analytes passing the SANTE identification criteria
when injecting raw QUEChERS extracts of cumin seeds spiked with

Compared  to  standard  LC  flow  (here:  yagiicides at different levels depending on the split ratio.
400 pL/min), MEs In difficult matrices were overall

significantly reduced by applying split ratios of 1.8 and SUMMARY
1:40 (corresponding to flow rates entering the ion-source A flow splitter was employed post-LC-column with positive

of the MS of 50 and 10 pL/min, respectively), see Fig. 2. Impacts on matrix effects overall when using different split
Interestingly, severe matrix effects of >70% were often ratios. However, this gain Is accompanied by sensitivity 3’-‘%‘1
still not reduced by applying the split (data not shown). loss due to the flow splitting and peak broadening. Other 3R

approaches for reducing MEs, such as extract dilution or g
smaller injection volumes, appear comparably more Baden-Wurttemberg
beneficial.
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