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Abstract

Bloodstains on clothing are important witnesses in investigations, especially in murder cases.
Bloodstains on a suspect's clothes can connect the suspect to the victim and the scene of the crime,
leading to an arrest. Sometimes, perpetrators deliberately cover up their crimes by washing their
clothes stained with blood to remove any visible blood stains. It may cause the collectors to overlook
this important piece of evidence. Therefore, this study aims to compare the discoloration times of the
Kastle-Meyer reagent on blood-stained fabrics washed with different detergents and the period after
washing. The results revealed that different laundry detergents had different discoloration times of
Kastle-Meyer reagent at a statistically significant 0.05 level. Bleach and active oxygen laundry
detergent had the highest time for the reagent color change, followed by silver nanoparticles laundry
detergent, standard laundry detergent and stain remover, respectively. This may be due to differences
in stain removal between detergents. While different fabric types (100% cotton, 100% polyester, and
65% polyester mixed with 35% cotton) and length (0, 1, 3, 5, 7,9,14, 21, and 28 days) had no difference
in color change period of the reagents. This research could help the analysis of bloodstains or similar

bloodstains on washed clothes at the crime scene and it is useful for investigative processes.

Keyword: Bloodstain, Kastle-Meyer test, Laundry detergent
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Table 1.

Table 1. Average discoloration time of Kastle-Meyer reagent on different laundry detergents, fabrics

and period after washing

detergent Active oxygen Stain remover Bleach Silver nanoparticles Standard
table
fabric C P PC C P PC C P PC C P PC C P PC
mean 7.30(+) 3631 4553  0.19(+) 042(+) 0.11(+) 17588 36.04 57.56  1.26(+) 3.14(+) 3.26(+) 0.97(+) 2.81(+) 2.70(+)
’ S.D. 0.12 4.35 3.17 0.07 0.07 0.04 24.64 3.37 1.47 0.05 0.02 0.11 0.06 0.07 0.15
mean 16452 3932 5717  0.14(+) 0.37(+) 0.18(+) 170.72 4254 5629  3.33(+) 3.24(+) 3.87(+) 1.26(+) 291(+) 2.81(+)
1 S.D. 34.73 3.47 12.54 0.02 0.03 0.02 48.20 5.54 2.18 0.03 0.10 0.09 0.05 0.13 0.15
mean 164.99 4370 5717  0.20(+) 0.51(+) 0.17(+) 15757 39.73 5801 3.87(+) 4.09(+) 4.07(+) 1.40(+) 3.01(+) 3.03(+)
’ S.D. 46.23 2.14 12.54 0.06 0.05 0.03 29.38 5.46 5.61 0.09 0.05 0.03 0.03 0.02 0.15
mean 158.00 39.19 6040  0.16(+) 051(+) 0.13(+) 20536 4548 5810 3.98(+) 549(+) 4.08(+) 129(+) 3.16(+) 3.13(+)
’ S.D. 1.95 8.48 12.05 0.02 0.07 0.00 10.10 2.93 4.59 0.08 0.02 0.05 0.08 0.04 0.19
mean 164.76  40.91 5510  0.18(+)  0.42(+)  0.16(+) 20454 4414 5912  467(+) 5.84(+) 4.08(+) 1.44(+) 3.20(+) 2.96(+)
! S.D. 15.31 0.45 1.34 0.02 0.05 0.02 12.43 6.05 1.46 0.13 0.10 0.02 0.10 0.07 0.05
mean 20580 4118 5928  0.17(+) 0.53(+) 0.14(+) 19503 4229 5250 596(+) 592(+) 4.03(+) 1.43(+) 3.11(+) 2.88(+)
’ S.D. 13.70 6.64 0.39 0.00 0.06 0.05 23.04 6.76 2.64 0.12 0.05 0.06 0.06 0.07 0.07
mean 20569  49.07 5537  0.20(+) 0.46(+) 0.19(+) 184.84 4619 5591 6.68(+) 598(+) 4.06(+) 1.43(+) 357(+) 3.01(+)
b S.D. 13.19 3.55 6.37 0.00 0.07 0.05 8.74 7.73 2.19 0.05 0.04 0.02 0.07 0.09 0.16
mean 20743 4403 6130 0.17(+) 047(+) 0.17(+) 20551  41.81 5458  6.64(+) 5.94(+) 4.02(+) 1.31(+)  3.69(+)  3.07(+)
“ S.D. 9.74 9.22 7.09 0.03 0.09 0.03 5.53 1.84 3.08 0.08 0.07 0.02 0.02 0.16 0.18
mean 187.82  42.21 5797  0.17(+) 0.51(+) 0.12(+) 196.86 4473 60.03 6.59(+) 591(+) 4.02(+) 1.21(+) 3.66(+) 2.96(+)
* S.D. 5.25 9.19 12.81 0.03 0.08 0.02 4.38 6.12 4.04 0.02 0.05 0.04 0.02 0.08 0.05
mean 87.09 0.26(+) 95.98 4.59(+) 2.50(+)
Total
N 81 81 81 81 81
Chi-square 364.54
df 4
Sig. 0.000*

Note: C = 100% cotton, P = 100% polyester, PC = 65% polyester mixed with 35% cotton, (+) = positive

(< 15 second),

* Statistically significant difference level of 0.05
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Table 2.

Table 2. Result of the post hoc Dunn’s multiple comparisons test, showing the significance of different

laundry detergents.

Active Silver
Laundry detergent Stain remover Bleach Standard
oxygen nanoparticles
Active oxygen - 0.000* 1.000 0.000* 0.000*
Stain remover - - 0.000* 0.000* 0.000*
Bleach - - - 0.000* 0.000*
Silver
- - - - 0.001*

nanoparticles

Standard - -

*Statistically significant difference level of 0.05
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