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If we analogize any external physical force applied to victims of crimes
involving violence, it would be possible to not only presume the mutual action
between victims and suspects but also deduce more facts related to the cases.
Therefore, in this study, defining the phenomenon of amino acid compounds
in sweat spreading into clothes as impact marks, experiments using ninhydrin,
1,8-dizafluoren-9-one (DFO), 1,2-indanedione-zinc (1,2-IND-Zn) were conducted
to determine developmental variations through change over time, which was
not performed in previous studies. A 5-week period was set up including first
damage as a variation factor,and materials in each action were developed using
certain reagents. The level of specimen development depending on the change
over time was identified. Thus, no changes were observed at each initial level of

Key Words: Strike mark; Amino acid reagent; Porcine skin; Crime; External force

SR oF 1659 oAt

o] A& 7153k, 2 glycine, threonine, alanine, valine
o & ¢ 08 W &of EASITH4,5]. o]Fst FEEL 5
= Y2 tdAA E9F F3Po] o] FolH S Al o]k T2

29X BH|EEo| o2 wHo WaA JEYD E27H
oA Eo] FHtEH o Fof = ofu|ike] ZHE @% EE9
A Aot 22y o]y st o F & AAE EHEL HAEH

o ZASHA R SO 2 AWats] olTHe].
Y3 R ER FEo] B HYATZE 19939 9

pISSN 2383-5702
elSSN 2383-5710



H
2
X
I

by
=
e
i
rift
ol
e
T
N

3 @A 142 A9let, o
99) FA4E AN APTe] §UT 4
MY 579 Pejg Wt

A Aoz o] Fejmul ohjagt Ly 9
3

oY, o Jm
2 g
L.
e
o
ol &
M
R
(o=
=9
= N
e >
X oo
[0 &1"
Pl
=3
ro{r -
oE
R
=
R=)
i
&
>,
12
112

1. Aoy
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3T [serial number: 6ABSA5A19], digital indicator: TD-
700T), DSLR 7}H|g}k(body: Nikon D700, Tokyo, Japan;
lens: Nikon AF-S MICRO NIKKOR 105 mm 1:2:8G
ED/AF NIKKOR 24-85 mm 1:2:8-4D), 7F#%3¢ (Green
530/505 nm Flare Plus 2, ROFIN, Dingley Village,
Australia)& ArE3t9om ) AJeF2 Ninhydrin (BVDA,
Haarlem, Netherlands), DFO (BVDA), 1,2-IND-Zn
(BVDA)E AR&sHRITH

Aol oA, Q17 D BE A 2 A= AREH A
u e} s ta o7 E4o] H| & w7 S Aol
AFESHRITE HIA] Tl F s =5 A5 24A17F o] Ul 9] SRS A
S, oM AAE A% AR 108S Edste] T 160%
of SR RS oF 40x40 cm9] F4 02 ATsto] 1A &
Qo oF 25°CY 2o GV WIS AL, S5 &
of 3027 AFA & F&E o]EAES A 1
T 23°C-25°CY] Aol A AAAZRE AT ThF, 234 o=
wypall& AHgsto] T A Tl AW/gES AAG
oF AYAY EHLES o 25°CE HAgsto] APS AY
st ol 9Ale] W BALE o 33°C2 AGAY
g 9% A, AAY AR SRAg o] 35
o7 HjEEE Aol sty wirol o9 T

1) B2 25710| A8

Al 7l $49] d& S8 fstd, REA Tes

Table 1. Development of the amino acid reagents used in the experiments

Reagent First 1 Weeks 2 Weeks 3 Weeks 4 Weeks
Ninhydrin + + + + +
DFO + + + + +
1,2-IND-Zn + + + + +

DFO, 1,8-dizafluoren-9-one; 1,2-IND-Zn, 1,2-indanedione-zinc.
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N

Fig. 1. It is a figure that processes pig skin to make the same condition as human skin. It is processed in the following steps and shows the

process of opening, washing, and drying.
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st Aoz B Aol At on, A= ot
o] 293t o] A= Ritt. Load celldt 19 w2 digital
indicator (max sampling rate: 4,000 times/sec), A/D
convert (ADC sampling rate: 10,000 times/sec, ADC
resolution: 0.81  [3 ton: 0.7 kgf], @4: indicator®} &
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Fig. 2. It can be seen from the figure that we can see the appearance of the impulse measuring device used in the experiment and it consists of

load cell and indicator.

2. Indicator

1. Amplifier

D/A Value

Rs232

1 Load cell 2. A/D converting

3. A/D Convert

3. A/D value Display

4. A/D converting
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Fig. 3. A photograph showing the
signal exchange sequence of the impact
amount measuring device, showing the
information processing process of the
machine.
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Fig. 4. Through the 3D program, the experimenter visualized the
posture of striking the specimen using a fist. This picture show the
direction of the external force applied to the specimen at location
and posture.

Location of porcine skin } 3
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%It} Ninhydrin®] 79 &7k o] Qx] 12 & HA|Z
2 AEE 4 9l9len DFO, 1,2-IND- Zn—t— PSS

=
Ho) $8 mEeh &7k BEo 4¥AY X0 &

2) 154t

FHE ARESto] B 3, 7] A Hol| A9 e E
A3E FES 2 n mhydrma Mgt B A, &9t
2 FHo| 7 s et el FEEol ZMWL SZo BEo
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= 7 Ao g 9 23 EA S| FElsHA BEE
t}. DFO, 1,2-IND-Zn¢] 23} w3t J3urgo| A 2Ho] A
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(4) 3T}
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A72 #2435 A ninhydring AMgate] B A S9to
2 7 B gHl 9 #2384 EAE0] TR HEEA
t}. DFO, 1,2-IND-ZnE AHg-ste] &3 27}, Fgitgo
2 FH9| s|Rey Efoz 2y 7} HHo| Yejr} Fs)

Al FE

(@ Experimenter

Human dumimy

| Location of porcine skin
Fig. 5. Through the 3D program, the experimenter visualized the
stance of striking the specimen using shoes. This picture show the
direction of the external force applied to the specimen at location
and posture.
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Fig. 6. It is the result of an experiment that was hit using fist. No changes were observed in the test results from the beginning to the fourth
week. DFOQ, 1,8-dizafluoren-9-one; 1,2-IND-Zn, 1,2-indanedione-zinc.
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E LSOl UE A, SRWEOE AW AN Aget] B2 F 700l A el A4 gedls
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Fig. 7. It is the result of an experiment that was hit using shoes. No changes were observed in the test results from the beginning to the fourth
week. DFOQ, 1,8-dizafluoren-9-one; 1,2-IND-Zn, 1,2-indanedione-zinc.
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Ninhydrin®] 73-¢- WA A Seto= #2 Al €] 3
(5) 4%t FH 7 B9l0) SHR Rio] w3 A3t AT Hol7 1}
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& 235 BEE 2y, U 74 EAS0 BR FoletA A THAEgeR E849 Fujd HhgS Helom, A
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1,2-IND-ZnE Ar&sto] d&8 23 ofd AdEd v o FEARY Widte #EHA FAh o= F71EY Bt
T2 BE FE7L Hojd A S HYth(Table 1, Figs. 3 FFol o 43 259 7 AlTHLE SAE A
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Fig. 8. As a result of observing the results of the initial and later experiments of the fist, no change was observed. DFO, 1,8-dizafluoren-9-one;

1,2-IND-Zn, 1,2-indanedione-zinc.
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Fig. 9. As a result of observing the results of the initial and later experiments of the shoe, no change was observed. DFO, 1,8-dizafluoren-9-one;

1,2-IND-Zn, 1,2-indanedione-zinc.
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