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Detection of Human Bloodstains on Various Types of Shoe Soles by the

Phenolphthalein, Luminol and Fluorescein Methods
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Abstract

The objective of this research was to compare the detection of human bloodstains deposited

on different materials of shoe soles using phenolphthalein, luminol and fluorescein methods. Initially,
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the blood samples were applied to the substrates. After that, the specimens were kept at room

temperature for 1, 2, 4, 6 and 8 weeks before testing. It was found that the bloodstains on all types of

material studied can be detected by the luminol test even these on specimens were kept for 8 weeks.

Moreover, the three test methods can be used to detect the bloodstains on the ethylene vinyl acetate

and natural rubber substrates while the bloodstains on the wooden soles were not detectable with the

fluorescein test. The results demonstrated that three methods can be used to detect the aging

bloodstains on shoe soles if they were used appropriately to the types of material of shoe soles.

Keywords: Bloodstain, Shoe soles, Phenolphthalein, Luminol, Fluorescein
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Figure 1. Eight types of shoe soles
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Figure 2. Bloodstain detection on 8 types of shoe soles kept for 1 week before testing
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Figure 3. Bloodstain detection at the aging time of 1 week and 8 weeks: A) On EVA soles by phenolphthalein

test, B) on EVA soles by the luminol test and C) on wooden soles by the fluorescein test
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Figure 4. Bloodstain detection scores of various types of shoe soles at the aging time of 8 week
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Table 1. Effect of ageing time and blood dilution on detectability of bloodstains by the luminol test on

different types of shoe soles

Type of shoe soles Sole ageing time (week) Blood dilution (v/v)
Synthetic rubber 1 1:50,000
8 1:50,000
EVA 1 1:100,000
8 1:50,000
Natural rubber 2 1:100,000
8 1:50,000
Wooden 6 1:100
8 1:10
Birkenstock 1 1:10,000
8 1:10,000
PU/TPU 1 1:50,000
8 1:10,000
PVC 1 1:100,000
8 1:50,000
Phylon 2 1:10,000
8 1:50,000
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