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Spectroscopy and Spectral Analysis
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three kinds of vegetable powders
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Fig. 2 Fluorescence comparison of latent fingerprints on glass developed with

broccoli powders and conventional luminescent powders

(a, a'): Conventional fluorescent powders; (b, b'): Broccoli powders
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Fig. 3 Latent fingerprints photographed with optical methods

(a, a'): Smooth floor; (b, b'): Semi-smooth card; (c, ¢'): Bank card
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Fig. 4 Latent fingerprints developed with broccoli powders on non porous substrates
(as a'): Wood floor; (b, b’): Campus card; (c, ¢'): Aluminum foils; (d, d'): Plastic card; (e, e'): Cigarette case;

(f, f'): ID card; (g, g'): Charger surface; (h, h'): Ceramic tiles; (i, i'): Plastic bottle cap
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Fig. 5 Latent fingerprints developed with broccoli powders on porous substrates

(a, a'): RMB; (b, b'); Wrapping paper; (c, ¢'): A4 paper; (d, d'): Paper magazine
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Study on the Fluorescence Spectral Characteristics of Vegetable Powders
and Their Application in Development of Latent Fingerprints

DAI Xue-jing' , TANG Cheng-qing”, WANG Meng*, TONG Lin-dong'
1. Department of Audio and Video Examination, Criminal Investigation Police University of China, Shenyang 110035, China
2. Department of Trace Examination, Criminal Investigation Police University of China, Shenyang 110035, China

Abstract It is an important basis for detecting cases to develop the latent fingerprints left on the substrates and make individual
identification. Optical examination techniques which are nondestructive should be applied first when developing the latent
fingerprints found at crime scenes. The practice shows that high contrast and fine ridge detailcan beobtained when applying
optical examination techniques to develop the fingerprints on the most smooth substrates, while the physical and chemical
methods are needed to develop the fingerprints on substrates of poor smoothness. Among them, the methods of powder dusting
and fuming have been widely applied in the development of latent fingerprints. However, the long-term health of forensic
technicians has been damaged seriously by most fluorescent powders and fuming materials. In addition, the most commonly
employed fingerprint luminescent powders can fluoresce when excited with ultraviolet light. At the same time, the backgrounds
can also fluoresce under the excitation of ultraviolet light, which results in low contrast between fingerprint and background.
Therefore. it is an urgent task to find a low-cost, non-toxic, easy-to-operate. and widely used method for developing
fingerprints. In this paper,the fluorescence characteristics of three non-toxic and inexpensive vegetable powders were studied to
apply them to the development of fingerprints. Firstly, the fluorescence excitation spectrum and emission spectrum of three
kinds of vegetable powders (broccoli powder, spinach powder and nori powder) were measured through fluorescence
spectroscopy (FS). It was found that the fluorescence of broccoli powder was much stronger than that of spinach and nori powder
by fluorescence measurement. Therefore, the broccoli powder was chosen to develop the latent fingerprints on trouble some

substrates commonly encountered at crime scenes. The experiment results showed that: (1) All the three kinds of powders could
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fluoresce, and their peak fluorescence excitation wavelengths were all 417 nm, and the peak fluorescence emission wavelengths
wereall 678 nm. Among the three kinds of powders, the emission intensity of broccoli powder was the highest. (2) In developing
latent fingerprints on a range of highly patterned, colored non-porous and porous substrates, the broccoli powders could emit
bright red fluorescence under violet 415 nm illumination. A narrow bandpass interference filter with a central wavelength of
around 680 nm was used in {ront of the lens when photographing the fluorescent prints, and the results showed a high contrast
between the fingerprint and the background with fine ridge detail and less interference. (3) Compared with the conventional
luminescent powders, broccoli powder had higher development sensitivity. (4) Some backgrounds under violet 415 nm
illumination could also fluoresce, but the background fluorescence was weak compared with the strong fluorescence of broccoli
powders, revealing high contrast fingerprints with excellent ridge detail. (5) The fluorescence of the fingerprints on rough
backgrounds created a sharp contrast, and the rough backgrounds did not interfere with fingerprint ridge, which was clear and
coherent. (6) The commercially available broccoli powders used in the experiment had the characteristics of fine particles and
strong adsorption ability, which could invoke favoured adhesion characteristics upon contact with fingerprint ridge residues,

improving the sensitivity of fingerprint development.
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