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Fig. 1 The microscopic Raman experimental structure diagram
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Fig. 2 The microscopic Raman original diagram
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Fig. 3 The result by the wavelet transform filter denoising
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Fig. 6 The comparison of Raman spectroscopy
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The blood contains a variety of biological information such as hormones, enzymes, antibodies and so on. The detection

and identification of numerous biological information in the blood can be used to determine and trace the origin of the blood spe-
cies. Therefore, the development of blood analysis is of great significance to the fields such as criminal cases detection, species
identification, disease prevention and so on. At present, the traditional blood detection methods are mostly microscopic observa-
tions, immunoassays and DNA/gene detection methods. These techniques can cause irreversible damage to blood samples and

have problems such as long analysis cycle, complicated structure apparatus and high test prices. With the rise of laser technolo-
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gy, as a non-linear scattering spectroscopy, Raman spectroscopy is used in blood detection techniques. In blood detection tech-
niques, Raman spectroscopy is usually combined with confocal microscopy to collect blood samples that have been coated on glass
slides or in transparent containers because of its advantages like being fast, nondestructive, ect. However, complex optical sys-
tems and expensive experimental setups limit the widespread use of this technology. To provide a simple and easy-to-use method
for detecting blood Raman, the Raman signal of human whole blood was collected and analyzed by a capillary-based Raman spec-
troscopy. Blood samples were sampled by siphon effect of the capillary. Compared with the loading of the carrier, the blood
sample had the advantages of simulating human blood vessels, maintaining blood activity, reducing the degradation effect of oxy-
gen on blood components and reducing the laser burns on blood samples. In order to avoid the fluorescence interference in the re-
gion of strong fluorescence of visible light, a 360 nm ultraviolet laser was used as an excitation light source to prevent the inter-
ference of the visible fluorescence signal. The integration time was set to 800 ms, which effectively avoided the burns on the
blood sample caused by the laser irradiation for a long time which would affect the stability and authenticity of the experimental
data. The average number was 2 times, aiming at avoiding the impact of inaccurate data caused by a single measurement. Spec-
tral scanning range was 500~1 800 cm ™ '. The results showed that this range can better avoid the interference of the stronger
fluorescence region of the visible light portion. The spectral signal at this time was processed by filtered denoising and baseline
correction. Firstly, a 5-order discrete wavelet transform filter was used to decompose the signal at the first layer. The high-fre-
quency noise signal was filtered out, and the low-frequency effective signal was retained to remove the spurious signal, and the
effective signal of the spectrum was extracted. Secondly, baseline correction for the use of fourth-order polynomial fitting base
and subtraction, aiming at achieving human whole blood capillary Raman peak signal extraction. Finally, the spectra obtained by
inspecting the SDBS database and human blood samples were measured by reishaw confocal Raman spectroscopy to verify that
some of the measured signals were Raman signals of several amino acid components in the human body. Experimental studies
have found that the capillary-based Raman experimental system is more stable and repeatable than the conventional Raman probe
system, and can effectively extract Raman spectrum signals in human whole blood, and its high Accuracy of confocal Raman mi-
croscopy system is cheaper, simpler and easier to be popularized, but the signal SNR and the peak intensity of the effective signal

remain to be further improved. It is a possible solution to detecting human blood Raman signal.
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