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Comparison of Enhancement Effect of Ninhydrin Fluorescent
Fingerprints Using Zinc Chloride and Liquid Nitrogen and
Introducing the New Cooling Method for Post Treatment of
Ninhydrin
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Abstract We identify the enhancement effects of zinc chloride and liquid nitrogen on low quality
ninhydrin-developed fingerprint and we wanted to find out another cooling methods available for
ninhydrin/Zn fingerprint enhancement besides the liquid nitrogen, which is hard to access. Artificial
sweat was used to make the same level of fingerprints, and fingerprints developed by each technique
were evaluated by SWGFAST standard and compared the average score and standard deviation. As a
result of the experiment, ninhydrin/Zn-liquid nitrogen got 3.2 and 3.3 as average scores that enough
to identify an individual such as 1,2-IND/Zn or DFO. Also, experiments using dry ice instead of liquid
nitrogen as a way of the ninhydrin/Zn-developed fingerprints enhancement resulted in 3.0 and 2.9 as
average scores, therefore, it was confirmed that dry ice is also a sufficient cooling method to be
considered in practice in the field of forensic science.
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Table 1. Formulation of fingerprint development reagents

Reagent Formulations
Ninhydrin 5¢g
Ethanol 45 mL
Ninhydrin Ethyl acetate 2 mL
Acetic acid 5 mL
Petroleum ether 1L
Ninhydrin-ZnCl Zinc chloride 04 g
posttreatment Ethanol 15 mL
solution Petroleum ether 235 mL
Zinc chloride stock solution*
Zinc chloride 04 g
Absolute ethanol 10 mL
Ethyl acetate 1 mL
Petroleum ether 190 mL
1,2-IND/Zn Working solution
1,2-Indanedione 08 g
Ethyl acetate 90 mL
Glacial acetic acid 10 mL
Zinc chloride stock solution* 80 mL
Petroleum ether 820 mL
DFO 500 mg
Methanol 100 mL
DFO Ethyl acetate 100 mL
Acetic acid 20 mL
Petroleum ether 780 mL
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Fig. 1. Master fingerprint pattern (MFP) created with Adobe
Photoshop CS5. (a) MFP, (b) Output level 200
MFP, (¢) Ninhydrin—developed output level 200
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Fig. 2. Cooling methods to enhance ninhydrin/Zn—developed fingerprint in ‘Experiment 3.’
(a) liquid nitrogen, (b) dry ice, (c) instant freezing aerosol
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Table 2. Standards for examining fingerprints recommended

by SWGFAST
Quality
Hioh Level 1 is distinct;
(f) Level 2 details are distinct;
There are abundant distinct Level 3 details.
Medium Level 1 is distinct;
high Most of the Level 2 details are distinct;
(€©)) There are minimal distinct Level 3 details.
Medium Level 1 is distinct;
low Few of the Level 2 details are distinct;
2 There are minimal distinct Level 3 details.
Low Level 1 may not be distinct;
(1) Most of the Level 2 details are indistinct;
There are no distinct Level 3 details.
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Fig. 3. Result of the output level 200 master fingerprint

pattern developed with ninhydrin
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Fig. 4. Artificial sweat fingerprints developed using ninhydrin,
ninhydrin/Zn-liquid nitrogen, 1,2-IND/Zn, and
DFO: Ninhydrin-developed fingerprint was
observed under white light; the others were
illuminated by 505 nm Flare Plus 2 or a laser and
observed through an orange barrier filter.
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Fig. 5. The average quality scores of the artificial

sweat fingerprints  developed  with
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Fig. 6. Ninhydrin/Zn-developed artificial sweat fingerprints
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instant freezing aerosol, which were observed
using 505 nm Flare Plus 2, laser and orange
barrier filter.
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Fig. 7. The average quality scores of the ninhydrin/Zn
—developed artificial sweat fingerprints enhanced
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aerosol, which were assessed based on
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