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1,2,3-Trichloropropane (TCP) is a :
chemical widely used in industry as a IN house built Raman spectroscope was
solvent, extraction agent, and s used for detection of glycerol. Incident
produced  during  epichlorhydrine laser (532 nm) was set to 6 W (3.5 W 0.00E+00 Aelsomcn AR
manufacturing. It is also considered a | | measured behind the  objective), 2800 2850 2900 2950
likely carcinogen [1, 2] that can leak into Spectra obtained from oil phase are integration time was 0.1 s and 10 Wavenumber [cm-1]
soils and groundwater supplies [3]. This dlscardeq through .Softvvare that accumulations  were  acquired  per Spectra after smoothing,
experiment focuses on optimization of automatically recognizes and marks spectrum. 75 spectra were collected. normalization, and blank and
the dehalogenation PrOCESSES them. Flowrate was set to 900 pl/h and the manually-fitted baseline subtraction.

perpetuated by:

haloalkane dehalogenase (DhaA),
halohydrine dehalogenase (HheQ),
and epoxid hydrolase (EchA).

The optimal ratio of the enzymes will be
established by the detection of the
glycerol production by Raman

ratio of aquaeous and oil phases was
1:1. BSA was used to mimick the
presence of enzymes, TCP was in the ail
phase in high concentrations (50 mM)
g and buffer was enriched with DCP. This
should provide similar conditions as if
dehalogenases enzymes were used.

Harmful substrate

microspectroscopy. Figh power laser is R\l Then, concentration gradient of glycerol Glycerol calibration curve
USStl (0 @omipEnsEIS Ene e SEnsiity of Model of the instrumentation for the detection ncludi |
Raman. The reaction will be held within ) ) (including two random concentrations q—
droplets in microfluidic tubes with the cl +H,0/-HCI cl HCI C'/\W of enzymatic degradation of TCP as our unknown samples) was a
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detection in a glass capillary attached to cl C DhaA CI\/&/OH HheC 5 measured  and  calibration  curve E e o
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Each point represents the sum of all
relative Raman intensities within the
2880-2900 cm-1 range (1st glycerol
peak) in the spectra.

Likelyness of a
photon to be
Raman scatteread
is one in a million.

Incident
laser

Virtual
“States 1 Incident light
. — Submilimolar detection of glycerol was
Relation between incident laser power : i . . . L .
. . : Filtered light achieved in microfluidic environment
and TCP peak relative Raman intensity and il eomler mes of die
0 reaction solution. Using high power
g Y 000 laser capable of producing 6 W in
‘;’;bgfgt;,";‘ta;tes ¥ 2 ' continuous mode helped to reach these
I 9000 1, 2, 3 - enzymes DhaA, HheC, EchA; 4 - oil with substrate; 5 - microfluidics; 6 - 20x carEarira e, wiien wers  eilherles
s objective; 7 - beam splitter; 8 - notch filter; 9 - CCD; 10 - glass capillary; 11 - diffraction bale LOD with comvartional Rerran
_7e00 grating; 12 - beam expander; 13 - laser source (532 nm) spectrometers. Although, the linearity of
5000 the response was adversely affected by
those lower concentrations, where
3000 The presented model will be the last stage of the experiment. Current stage glycerol peaks were harder to find and
1000 setup utilizes only three pumps and does not yet include enzymes from the process, making more room for an error.
; reaction. Instead, concentration gradient of glycerol was measured within Data fluctuation could be dealt with by
000 simulated reaction conditions to test the potential of the method. averaging multiple measurements. For
2850 2900 2950 3000

higher concentrations (>0.5 mM) the
method was more precise. The final
experiment is expected to at incorporate
the actual dehalogenases and detect
milimolar concentrations of glycerol.

Wavenumber [cm-1]

In general the more power was
used, the higher signal was acquired
in a linear fashion.
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