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Raman Microscopic Analysis of Grain

A new Raman Video Microscope Sampling System
has been developed for precision sampling during
Raman spectroscopy analysis. The Raman analysis
of grain kernels using this system reveals distinct
Raman shifts, which would otherwise be washed
out by a strong fluorescence background.

&W Tek’s new product — Raman Video Microscope

Sampling System, is a video microscope with integrated
camera and LED illuminator to allow precision spot sampling.
Focusing and positioning of the excitation laser beam is facil-
itated by the video camera which provides imaged details of
the sampling spots. The sampling image can be easily recorded
and saved, as well as included in the test report together with
measured spectra through BWSpec™ software, which is the
operational software for all B&W Tek Raman spectrometers.
The system provides both bright field and dark field illumina-
tions to optimize the illumination required for various sample
surfaces. It is compatible with B&W Tek’s complete line of lab-
oratory and industrial Raman probes. When coupled with
B&W Tek’s portable Raman spectrometers, this video micro-
scope system provides the advantages of a Raman microscopy
at a fraction of the cost of most research instruments.

The application discussed in this paper is the Raman analy-
sis of a grain kernel. Without the Video Microscope Sampling
System, the Raman signal is overwhelmed by the strong fluo-
rescence background generated from the grain bran (thickness
60 ~ 70 wm) (1). The Raman analysis of a sliced cross section
of the kernel under the Video Microscope Sampling System
enables the identification of specific components, such as
starch and lipids, inside the kernel.

Experiment and Results
The experimental setup is shown in Figure 1 (a). The Raman
analysis was done using B&W Tek’s MiniRam™ Spectrometer
with a 785 nm excitation laser. The laser spot size is about 90
pm in diameter with 20X objective lens. Samples were pre-
pared by polishing a cross section of the grain to generate a
surface suitable for microscopic imaging. The microscope
image captured through BWSpec™ is shown in Figure 1 (b).
The Raman analysis results are shown in Figure 1 (c).
Raman analysis of the cross section of the grain kernel using
the Video Microscope Sampling System shows distinct Raman
shifts associated with starch and lipids, while the analysis on a
whole grain kernel without Video Microscope Sampling
System results in Raman peaks washed out by the fluorescence
background generated from the grain bran.
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Figure 1: (a) Experimental setup. (b) Grain kernel microscopic
image captured through BWSpec™. (c) Comparison of Raman
spectrum of a grain kernel using B&W Tek’s MiniRam™ under Video
Microscope Sampling System (upper) and a Raman spectrum of a
whole grain kernel using B&W Tek’s MiniRam™ but without using
Video Microscope Sampling System (lower).

Conclusions

B&W Tek’s Video Microscope Sampling System, when coupled
with B&W Tek’s Raman spectrometers, can direct laser excita-
tion on the specific area or specific structure of the sample,
which provides the advantages of choosing an area to be ana-
lyzed, or avoiding areas so as to minimize fluorescence.
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