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Abstract Finding the blood left at a crime scene is very important to reconstruct or solve a criminal case.
Although numerous reagents have been developed for use at crime scenes, luminol is the most representative.
Bluestar Forensic has been used in recent years, but is expensive and cannot be stored after preparation. This
study aims to develop a new luminol reagent that can be stored for a long period of time while maintaining
the chemiluminescence intensity at the level of Bluestar Forensic. Because luminol dissolves well in aqueous
alkaline solutions, the use of sodium hydroxide in the preparation of luminol reagents can promote the
decomposition of hydrogen peroxide. Magnesium sulfate, sodium silicate, and potassium triphosphate have been
used as hydrogen peroxide stabilizers. The effects of the addition of these substances on the chemiluminescence
emission intensity and the storage period of the luminol reagents were confirmed. The addition of a hydrogen
peroxide stabilizer was shown to have no significant affect on the chemiluminescence emissions intensity or
stabilized pH of the luminol reagent during storage. It also greatly increases the shelf life of the reagents. The
use of magnesium sulfate as a hydrogen peroxide stabilizer is the most appropriate. When sodium perborate
is used instead of hydrogen peroxide as an oxidizing agent, there is no significant change in the sensitivity
and chemiluminescence emissions intensity, but the storage period is shortened. However, after the reaction
with blood, the pH of the mixed solution does not increase significantly, and is judged to be more suitable
than a reagent made of hydrogen peroxide.
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Fig. 1. pH changes of L-1 reagents prepared by various
magnesium sulfate (MS) contents during storage.
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Fig. 2. pH changes of L-1 reagents prepared by various
sodium silicate (SS) contents during storage.
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Fig. 3. pH changes of L-1 reagents prepared by various
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storage.
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Table 2. Chemiluminescence emission intensity of luminol reagents during storage (3 day)
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—
=
(=1

1:100

1:1,000 1:10,000 1:100,000

Whole blood

BlueStar®

L-1 +MS 03 g/L

L-1 +MS 1 g/L

L-1 + PPT 2 g/L

e(oloje | |
S0viessie [ |

L-1 + PPT 10 g/L
L-1 +SS2 gL

L-1+SS 10 g/L

O

2

S B S
%

=
$5p ekgkek. 1990t 3E)

A 0 AJeke A2z BA] 1:1,000

et et

ot rlok

o
RO

2
o oy

oL,
o>
>
i
ofo
ol
o
n

Woorr

o i
fu

i)

fo

o)
H
W

e
o

[0 o
A
_O\L

f
¥0,
o

O 2N o o 2 o

o

> o

o e

flo 3

2

BN

Ay

>

W g

~
= o] 7Fsstthar 7= AT
zZ3S "ol 1:10,000 vl = 3] 4]

gkolo] AT, 9U AH3 Fole
Tk HolA] 1:1,000 M= M€ FE A

)
o o T
3 A
‘;H flot ot rﬁd
N oo )
i >
for e
o g
3 o
o

HEE
HE B
°N N
N N
‘N N
°N N
o N
oN N
o8 N

N
=

Z7HA R 21 7h
=7k 10w A=
gsiA s H7rs

13 off
L2
L
fz
rJ
T G
1=
ot rir
=2, ot
g 2
[
Lo et

= s

=

N
ofN
lo
oft
>
12
il
1o
Y

T e

2

T
o2 o Ny rr
%ééoﬂer

k=)

8

=)

L

2
o 12 m 1%
> o N de > 0

o
2 o
ot
fot
o

oy &

o o
N

Bl

= o

tE

o ¥

N

ol

= U

24 olEi

N =

o (%

Analytical Science & Technology



A study on preparation of luminol reagents for crime scene investigation 53

Table 3. Chemiluminescence emission intensity of luminol reagents during storage (9 day)
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Table 4. The chemiluminescence emission intensity of luminol reagent during storage a) 0 day, b) 5 day
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Fig. 4. pH change of L-2 reagent by addition of sodium
phosphate dibasic (SPD).
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