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Abstract Detection of bloodstains is a very important process in scientific investigations, and luminol is often
used for the detection of bloodstains that are not visible. Recently, new preparation methods of blood detection
reagents based on luminol (BloodFlareA, B) were developed and reported to have higher active persistence
and to be more economical than conventional blood detection reagent, BlueStar forensic. In this paper, we tested
the specificity and effect of the BloodFlares (A and B) on DNA and compared them with those of BlueStar
forensic. False positive results for the BloodFlares were not observed in semen, saliva, vaginal fluids, urine,
sweat, and nasal discharge, but were observed in CuSO,, FeSO, and bleach solutions, and the observed patterns
were similar to those of BlueStar forensic. The effect on DNA was determined by analyzing the DNA yield,
degradation index, and DNA profiling. Based on these results, we concluded that the BloodFlares based on
luminol do not affect DNA stability and are applicable in forensics.
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Table 1. Methods for preparation of BloodFlareA and

BloodFlareB
Sample Chemical Compound Amount
Luminol 01g
Sodium hydroxide 03g
Glycine 01g
BloodFlareA Sodium phosphate dibasic-7H,O 0.5 g
Magnesium sulfate-7H,O 0.03 g
30 % Hydrogen peroxide 1.0 mL
Distilled Water Up to 100 mL
Luminol 01g
Sodium hydroxide 03g
Glycine 02g
BloodFlareB Sodium phosphate dibasic:7H,O 0.5 g
Sodium perborate-H,O 1.0g
Distilled Water Up to 100 mL
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Table 2. Reagent specificity

Sample Distilled BlueStar Blood-  Blood-
Water FlareA  FlareB
Blood - - -+ Fot 4
Saliva - - - -
Semen - - - -
Vaginal fluid - - - -
Urine - - - -
Sweat - - - -
Nasal discharge - - - -
Cucumber - + + +
Cabbage - +++ +++ +++
Onion - ++ + +
Carrot - + ++ ++
Spring onion - + + +
Broccoli - ++ ++ ++
Lettuce - ++ ++ ++
Potato - +++ +++ ++
Garlic - +++ R -
Chili pepper - ++ ++ ++
CuSO, - o -4 F
FeSO, — 4+ -+ .
MnSO, - - - -
Bleach solution - - - -+
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Table 3. Concentration of DNA (ng/uL) extracted from whole blood reacted with the reagents

Concentration of DNA

Sample Extraction Method

Average Std®
Blood + Distilled Water Micro kit® 6.83 0.34
Blood + Bluestar Micro kit® 7.18 1.03
Blood + BloodFlareA Micro kit® 7.14 0.27
Blood + BloodFlareB Micro kit® 6.19 0.34
Blood + Distilled Water Investigator Kit® 10.71 0.48
Blood + Bluestar Investigator Kit® 11.80 0.74
Blood + BloodFlareA Investigator Kit" 13.00 0.74
Blood + BloodFlareB Investigator Kit" 12.09 0.75

JQIAmp DNA micro kit; "QIAsymphony DNA Investigator Kit; ©Standard deviation
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71 2 HHs Agdeae SAE AFZHE & 717ke] 71 WA, teldlo] Z2d HEES &
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LA)2t 80 bpe] 22 B}l H-9(Small Autosomal, SA) 5 tdlele] 22 AEES AL 43, EF&
& Al AEFste] £ A=E SAE 7 U= Y B, EY=EE A ¥ EY=FEoIB BF 100%2]
Eolt}. tdlee] #afjo] A=l th3t A F= & AZES BT ez or S5 o, mAdE 5 ¢
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Aol HHHA BPOH, BE LAAS 1 v]ge] )M =9 Bol} QEROE A4 Yot w
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A= AT o] Falloll o3l vErd = Utk £ AFolA BE ¢
12
A.
1.0
e White zone (DI< 1)
E M Blood(1/10) + D.W
£ o o [ Blood(1/10) + BlueStar
Z W ‘ [ Blood(1/10) + BloodFlareA
g T = B M Blood(1/10) + BloodFlareB
3 |
OI—)ay lD;y - 3D—ﬂ}' 7Day -
Time (day)
B. 12
1.0
% ‘White zone (DI< 1)
E 8 1 I Blood(1/100) + D.W
S 06 . 1 11 1 I = Blood(1/100) + BlueStar
£ I I 1 I ') Blood(1/100) + BloodFlareA
2 sh | i
g 04 L Blood(1/100) + BloodFlareB
éJII.Zo H —‘ |- —‘ — = 7‘ — 7‘7 .
, ] | |
O Day 1Day 3 Day 7 Day
Time (day)

Fig. 1. Degradation index (DI) of DNA isolated from 1/10 (A) and 1/100 (B) diluted blood reacted with the reagents (D.W-
Distilled Water). White zone indicates that DNA is not degraded or inhibited.
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Fig. 2. Electropherogram of the representative samples (loci of Blue dye, Donor #3) analyzed using Identifier Plus kit. No ski

slope effect was observed.
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