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Converting Enzyme (ACE)
as a Model Analyte

Overview

Liquid chromatography plays a central role in
clinical laboratories, where analytical precision
and reproducibility directly influence
diagnostic reliability. In this study, an UHPLC
system equipped with the Nexas autosampler,
SPHI299 pump, and Sirocco column oven was
evaluated under routine laboratory conditions
using angiotensin converting enzyme (ACE)
activity as a representative application.

Patient samples were analyzed, and the
resulting  chromatograms  demonstrated
highly stable retention times, baseline resolved
separation of internal standard and analyte,
and reproducible peaks even at low signal
intensities. These findings indicate that the
UHPLC system provides the instrumental and
chromatographic  stability  required  for
enzymatic assays in clinical practice. Because
ACE assays rely on kinetic enzymology and

quantitative chromatography, both sensitive
to system performance, they offer a
meaningful model for evaluating UHPLC
robustness in real-world laboratory conditions.



Angiotensin-Converting Enzyme (ACE)

as a Model Analyte
Angiotensin

converting enzyme (ACE) is a key

component of the renin angiotensin system and is
routinely measured in clinical diagnostics, including the
evaluation of sarcoidosis and cardiovascular related
disorders (1). The assay used in this evaluation
quantifies ACE activity through an enzymatic reaction

followed by UHPLC-UV detection.

Serum samples are incubated with the synthetic
tripeptide substrate Hippuryl-Histidyl-Leucine
(Hip-His-Leu). ACE cleaves the peptide bond,
releasing hippuric acid and histidyl-leucine:

ACE + Hip-His-Leu — Hippuric Acid + His-Leu

After incubation, the reaction is stopped with
hydrochloric acid, enabling kinetic
determination of ACE activity. The amount of
hippuric acid formed is directly proportional to
the enzymatic activity present in the sample.
Quantification is performed using UHPLC-UV
detection at 228 nm. Benzoylalanine is added as
an internal standard to correct for injection
variability and matrix dependent signal
fluctuations (2).

ACE activity determination is analytically
demanding because it integrates biological
sample handling, enzymatic kinetics, and
quantitative chromatography. These
characteristics make the assay sensitive to
variations in injection precision, flow stability,
and temperature control parameters directly
linked to UHPLC system performance. As such,
ACE activity provides a relevant and
scientifically justified model for evaluating

The UHPLC system was operated under
conditions representative of daily clinical

workflows at the University Medical Center

Groningen (UMCG). Method parameters are
summarized in Table 1.

Parameter Value

Sample 200 pL serum

Column Brownlee Spheri-5 RP-8; Sum;
100:»4:6_mm

Mobile phase 10 mM sodium acetate; 150 mL
methanol;
150 miL acetonitrile; pH=4.0 (isocratic)

Flow rate 1.0 mL/min

Stop Time 10 min

Injection Volume 100 pL

Detection uv/vis (228 nm)

Column 22°%C

temperature

Table 1: UHPLC method parameters for ACE activity assay
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Results
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Figure 1: Representative UHPLC-UV chromatogram of the ACE activity assay showing baseline separation of the ACE
reaction product hippuric acid (= 2.6 min) and the internal standard benzoylalanine (t, = 3.7 min) (n = 5 patient

samples)

The overlay chromatogram of five patient
samples shows two distinctly baseline
separated peaks: hippuric acid as the ACE
reaction product and benzoylalanine as the
internal standard. Hippuric acid varies widely in
peak height, reflecting true biological
differences in ACE activity, while the internal
standard remains highly consistent in retention
time and peak shape. Only one sample shows a
reduced internal standard response.

Such a decrease is expected and does not
affect quantification. Because the internal
standard is added at the start of sample
preparation, any loss during extraction affects
both analyte and internal standard
proportionally. Results are therefore calculated
from the analyte to internal standard ratio
rather than absolute peak heights. In the
sample with the lower internal standard peak,
slightly more material was likely lost during
work-up, but the ratio remains stable and the
reported result is unaffected.

Overall, the chromatograms show tight overlay:
retention times are reproducible, peak shapes
are uniform, and internal standard performance
is consistent. These features indicate stable
pump flow rate, column temperature control,
and detector response, demonstrating that the
UHPLC system provides a robust analytical
environment that captures true biological
variability while maintaining the control needed
for reliable quantification.
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Conclusion

The UHPLC system equipped with the Nexas
autosampler, SPHI299 pump, and Sirocco
column oven demonstrated robust and
reproducible performance in a clinically
relevant ACE activity assay. The system
delivered stable retention times, consistent peak
shapes, and reliable quantification supported
by internal standard normalization.

Because ACE activity determination integrates
enzymatic kinetics with quantitative UHPLC-UV
detection, it serves as a meaningful and
sensitive  model for evaluating UHPLC
performance under routine laboratory
conditions. The results of this evaluation support
the system’s suitability for both clinical and non-
clinical laboratories requiring dependable, high
precision liquid chromatography.
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	Figure 1: Representative UHPLC–UV chromatogram of the ACE activity assay showing baseline separation of the ACE reaction product hippuric acid (tr≈ 2.6 min) and the internal standard benzoylalanine (tr ≈ 3.7 min) (n = 5 patient samples)
	The overlay chromatogram of five patient samples shows two distinctly baseline separated peaks: hippuric acid as the ACE reaction product and benzoylalanine as the internal standard. Hippuric acid varies widely in peak height, reflecting true biological differences in ACE activity, while the internal standard remains highly consistent in retention time and peak shape. Only one sample shows a reduced internal standard response.
	Such a decrease is expected and does not affect quantification. Because the internal standard is added at the start of sample preparation, any loss during extraction affects both analyte and internal standard proportionally. Results are therefore calculated from the analyte to internal standard ratio rather than absolute peak heights. In the sample with the lower internal standard peak, slightly more material was likely lost during work‑up, but the ratio remains stable and the reported result is unaffected.
	Overall, the chromatograms show tight overlay: retention times are reproducible, peak shapes are uniform, and internal standard performance is consistent. These features indicate stable pump flow rate, column temperature control, and detector response, demonstrating that the UHPLC system provides a robust analytical environment that captures true biological variability while maintaining the control needed for reliable quantification.

	Conclusion
	The UHPLC system equipped with the Nexas autosampler, SPH1299 pump, and Sirocco column oven demonstrated robust and reproducible performance in a clinically relevant ACE activity assay. The system delivered stable retention times, consistent peak shapes, and reliable quantification supported by internal standard normalization.
	Because ACE activity determination integrates enzymatic kinetics with quantitative UHPLC-UV detection, it serves as a meaningful and sensitive model for evaluating UHPLC performance under routine laboratory conditions. The results of this evaluation support the system’s suitability for both clinical and non-clinical laboratories requiring dependable, high precision liquid chromatography.
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