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Figure 4. The databases, keywords, and criteria used to select journal articles for the study.

➢ Presumptive blood tests are used at crime scenes to examine suspicious stains or to detect the 

presence of blood.

➢ Presence is indicated with fluorescence or a color change.

➢ Luminol, Bluestar, and Kastle-Meyer are the most commonly used.1

➢ Attempts to remove bloodstains with household cleaners to destroy evidence are often made. 

➢ Sodium percarbonate and sodium hypochlorite, common in household cleaners, affect the accuracy 

of presumptive blood tests.1-3

➢ Cleaning agents can also degrade DNA and affect DNA analysis.3

➢ This review studies how household cleaners can affect presumptive tests and DNA analysis. 

➢ Sodium hypochlorite alone can produce false positives.7-8

➢ Sodium hypochlorite and sodium percarbonate on washed bloodstains diminishes the color of presumptive blood tests.2, 8

➢ Luminol, Bluestar, and Kastle-Meyer do not always detect bloodstains that are washed with sodium percarbonate.1-2

➢ Kastle-Meyer was the most sensitive.2

➢ Sodium hypochlorite and sodium percarbonate had some DNA degradation on porous and nonporous surfaces.9-10

➢ DNA profiles could be obtained more often from porous surfaces than nonporous surfaces.10

➢ Porous surfaces provided the highest DNA quantity and quality.9-10

➢ Porous surfaces were able to retain more blood for better stain visualization and DNA extraction than nonporous surfaces.1

➢ More DNA profiles were obtained from sodium hypochlorite treated bloodstains than sodium percarbonate bloodstains.9

➢ Sodium hypochlorite provided the highest DNA quantity and quality.9

Figure 1. Presumptive blood test kits 

commonly come with a positive control, 

filter paper or swabs for collecting a 

sample, and reagents to apply to the 

sample.4

Figure 3. Luminol, a type of 

presumptive blood test, reacts with 

the iron in blood and produces a 

chemiluminescence to enhance 

unseen bloodstain patterns.6

Figure 2. Detergent, bleach, and stain 

removers are common household cleaners 

that contain sodium hypochlorite and sodium 

percarbonate.5

➢ The study was divided into two concepts: The effects washed bloodstains have on presumptive 

blood tests and DNA analysis.

➢ Focus on cleaners that utilize sodium hypochlorite or sodium percarbonate.

➢ Focus on luminol, Bluestar, and Kastle-Meyer presumptive blood tests.

➢ I would like to thank Professor Benjamin Southwell for advising me through this project, and Dr. Steven Johnson for helping me choose my topic of research. 

➢ Sodium hypochlorite reacts with hydrogen peroxide from presumptive blood tests and creates false-positives.7

➢ Catalase enzyme in blood converts sodium percarbonate into hydrogen peroxide to break down blood.9, 11

➢ Presumptive tests will produce little to no chemiluminescence or color change. 

➢ Visual examination is used to examine chemiluminescence.

➢ Misinterpretations can lead to false positives or false negatives.

➢ Diminished or absence of chemiluminescence of washed bloodstains can lead to misinterpretations.

➢ DNA quantity and quality is negatively affected by high concentrations of household cleaners and nonporous surfaces.

➢ Crime scene investigators should take into consideration that bloodstains could be washed with cleaners. 
➢ Additional studies could explore using different cleaners, presumptive blood tests, washing techniques, and/or substrates.

1. Oldfield, C.; Morgan, R. M.; Miles, H. F.; French, J. C. Aust. J. Forensic Sci. 2017, 50 (4), 345-354.

2. Castelló, A; Francés, F.; Verdú, F. Sci. World J. 2012, 57, 500-502.

3. Passi, N.; Garg, R. K.; Yadav, M.; Singh, R. S.; Kharoshah, M. A. Egyptian Journal of Forensic Sciences 2012, 2 (2), 54-61.

4. Tri-Tech Forensics. https://tritechforensics.com/presumptive-blood-test-kit-tetramethylbenzidine/ (accessed Feb 24, 2021).

5. Balien, C. https://www.reviewed.com/laundry/features/youre-probably-using-the-wrong-bleach (accessed Feb 24, 2021).

6. Advenier, A.; Paris, B.; Piaton, E. Annals of Forensic Research and Analysis 2018, 5 (1).

7. Creamer, J. I.; Quickenden, T. I.; Apanah, M. V.; Kerr, K. A.; Robertson, P. A. Luminescence 2003, 18, 193-198.

8. DiCarlo, A.; Jasra, S. Journal of Emerging Forensic Sciences Research. 2016, 1 (1) 48-60.

9. Thabet, H. Z.; Ghandour, N. M.; Salama, R. H. The Egyptian Journal of Forensic Science and Applied Toxicology 2018, 18 (2), 53-65.

10.Harris, K.; Thacker, C.; Ballard, D.; Court, D. S. Int. Congr. Ser. 2006, 1288, 589-591.

11.Bajpai, D.; Tyagi, V. K. J Oleo Sci. 2007, 56 (7), 327-340.

Figure 5. Bluestar sprayed on: a) vinyl tile, b) ceramic tile, and c) carpet, divided into four 

quadrants: Q1 was wiped with once with bleach, Q2 had blood, Q3 had blood and was wiped once 

with bleach, and Q4 had blood and was fully cleaned with bleach.8
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Figure 6. Photographs of agarose gel electrophoresis of DNA extracted from cotton cloth. 

Picture a) shows DNA bands of standard samples without any treatment. Picture b) shows 

DNA bands of bleach and luminol treated samples. In picture b), (+) indicates lanes with 

bleach treated DNA and (–) indicates lanes with luminol treated DNA. Standard and luminol 

treated samples showed intact DNA bands compared to the sheared DNA bands of bleach 

treated samples.3
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