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Figure 1: Schematic of the online continuous-flow system: (1) sample introduction via the carrier solution; (2) HPLC column; (3) 1:3 flow splitter, 50 pL/min

bioassay: 150 pL/min waste; (4) enzyme solution; (5) reaction coil A; (6) substrate solution; (7) reaction coil B; (8) LCMS-2010 mass spectrometer.

Enzyme converts the substrate continuously into products (equation 2), if no bioactive compounds are eluting from the column. Bioactive compounds present
in the eluate bind to the enzyme (equation 1), resulting in a decrease of product turnover (equation 3).
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mpounds by means of ESI-MS

tive compounds. Mass spectra of
the negative peaks are obtained
(Figure 2C and D), showing the
compounds eluting at this time.
For molecular mass identification
these peaks are plotted as extract-
ed ion current chromatograms
(Figure 2E and F). Bioactive
peaks need to have the same re-
tention time and peak shape as
the negative peaks. In this exam-
ple, the bioactive compounds
identified in the mixture have the
m/z of 358 and 427, respectively.
To verify that the negative peaks
were caused by bioactivity and
not the result of system instabili-
ties and/or ion suppression, two
system monitoring compounds
are added to the bioassay solu-
tions.

The efficiency of the screening
process was determined by the
acquirement of IC5q values. The
ICsq values obtained correspond
closely with data reported by

on fluorescence detection based
assays. Detection limits measured
for four bioactive compounds
were well below the typical con-
centrations (1 - 10 pmol/L) used
in HTS. Interday precision of the
continuous-flow enzyme assay
was 12.6 %, indicating that the
methodology can be operated in a
reliable way.

Biological and chemical
characteristics and
structural information

The main advantage is the genera-
tion of both biological and chem-
ical characteristics such as bioac-
tivity, selectivity, concentration,
molecular mass and the possibili-
ty to obtain some structural in-
formation. The strong time corre-
lation between the peaks of the
reaction products and inhibitors
allows the efficient assignment of

molecular masses to the active
compounds. Using retention
time matching and peak shape
comparison, even closely eluting
compounds can be properly de-
convoluted.

Conclusion

In comparison with enzyme as-
says based on fluorescence detec-
tion or colorimetric detection,
the present approach has the dis-
tinct advantage that no synthesis
efforts are required to prepare a
fluorimetric substrate with the
desired detection properties
while retaining sufficient affinity
for the enzyme.
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Figure 2: Online HPLC continuous-flow experiment of a mixture of flavonoids

containing two bioactive compounds. (A) mass chromatogram of product 1;

(B) mass chromatogram of product 2; (C) mass spectrum recorded at

tr = 3.4 min; (D) mass spectrum recorded at tr = 7.5 min; (E) RICs of the

most abundant peaks shown in the mass spectrum recorded at tr = 3.4 min;

(F) RICs of the most abundant peaks shown in the mass spectrum recorded

at tr = 7.5 min.
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