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Studies on the Determination of the Age of Bloodstains

Part. 1. Estimation of the Age of Bloodstains
Left Standing at Room Temperature
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1) &TomElC>E Alb/Hb te#EHEIL7-A Alb/Hb HFEBEMICIEMZ2HA
BETHDS L.

2) MmEHD Hb &0 Alb BEEF=ERFTCTIAAREI TR LEM o=,

3) EkEEDILERK %L Ponceau-3R A 5 nigrosin f5 LU Coomassie brilliant blue-
R250 (CZEx7=hiZD Alb/Hb H(CE(LFEREhish o7,

4) Ponceau-3R F& D miEHED NaOH % d 510 nm (CHT3BKEG2HA
BETHRD L. $RHBMBEIECH(T S Ponceau-3R OiESEEFFEAMICKLTS.

L Fo#ER LY 2D Ponceau-3R &(CLZBERAEBEEMETH Y REOEESH L,
MECEIAEDHENTCHEANTEILEI LN,

It is one of the most important problems in the practice of legal medicine to
determine the age of bloodstain.

Various examination methods have been devised to be applied in the practice,
but these methods for bloodstain were unsatisfactory. }

In this paper, the author reports a new method on the determination of the
age of bloodstains by using the technique of electrophoresis on the cellulose—
acetate membrane.

The results of this study obtained are as follows.

1) A quantity called the ”Alb/Hb ratio”“ has been derived and calculated for
all bloodstains examined. The Alb/Hb ratio decreased with the lapse of time
until 2 months after.
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2) Concentrations of Hb and Alb in bloodstains were unchanged with the

lapse of time at room temperature until 3 months after.

3) When the staining solution was converted to nigrosin and Coomassie-

brilliant blue R-250 from Ponceau-3R, the Alb/Hb ratio unchanged with the lapse

of time.

4) The optical density (510 nm) of NaOH extracts of Ponceau-3R staining
serumstain decreased with the lapse of time until 2 months after. Thus binding

affinity of Ponceau-3R by serum albumin deteriorate gradually with respect to

time.

From these results, it has been indicated that this Ponceau-3R staining elec-

trophoretic technique is simple and very suitable for the determination of age of

bloodstains and this technique can be applied in forensic practice.
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1) EEMHE: RIS RE PRI L O
B PEEFIA D O b b I AR B
R (10~20°C) iz iE L 7o b D Ay

fo. FIERC [ Ui Al e b g% 2500rpm,
34mL LT EbhicmiFs 20 pl F25 R
(Fry vE) CTHEE L ERICTRKEL
FoMEHE, BIORELUe Mm% 3000 rpm,

3 il LTINS S &bk L 3 [l 4R friioK
T L TEOE, AEAEKTHRL Ht (4
% 5012 %L MEHHE & WRC 20 ] 3705
JEWZ L 72 Hb BHEA EhicfiliF L 7z,

2) E=EBAEE: MESC—TER (lcmxlcm)
AEI, P00 H 0.1 ml OFEIH ~ e 7 —
L iEEE (pH 8.6, p=0.05) T5 75 fith,
Fofy 0.8 ul % CA ERIKENC AL, 1k
B4 Fix 0.8 mA/cm, kBRI 1B T B
5. Bk T # CA % 3% Ponceau-3R TH:
ta, 1% AcOH Tlifh, Wi 7» ) v Tk
BI{E L HEReEEt (7 25 TESD o X % Hb,
Alb OFE5fE X v Alb/Hb A RH L 7-.

Hb 3 X 0% Alb O FEIZOW Tk Hb X ki
MIEA AV Hb JIE* » b (RDEREEED A ()
AL THER<HIr100—100 27 >4 s
540 nm THEIE L7z, Alb (XIMEBEA AT
Alb U 7E 2 » b CRDEREEE) 2 (AL T Hb
LAk 630nm THIZE L, & hiZ M-Partigen-
Albumin (~= A bEED) A L CHRENC
FEEL7. ¥ 7 Ponceau-3R OIMEHIE, Hb
BEEO Y MO T 20wl O ERHE, Hb
BfJE#A 3% Ponceau-3R TH:fh, Bifat% 0.01 N
NaOH 5ml € 10 4hHi, 510 nm T WLk
HIE L 7.
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1) CA BRIKBHEIC X % MiED BRI

Mo CA BRUKENEC X 5 2~V %
Fig. 1 =754, SREFomER Fig. 2 1R
FToEEBERE, 18, 208, 38, 48,
638, 2HH LBEL A FERMIC Alb/Hb M
A Lie., & QWlBEER Y © 3 TEHEL <
WAL, 488 LBEEERE <P L.
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Fig. 1. Cellulose acetate membrane elec-
trophoresis (pH 8.6) of the bloodstain.
Right: fresh bloodstain. Left: aged

bloodstain.
(4+): anode, (—): cathode.
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Fig. 2. Time-lapse changes concerning
Alb/Hb ratio in aged bloodstains.
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Fig. 3. Time-lapse changes of concen-
tration of Hb in bloodstain and Alb
in serumstain.
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Fig. 4. Quantitative determination of

human serum albumin by single
radial immunodiffusion method.
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Fig. 5. Time-lapse changes of binding
affinity of nigrosin and CBB-R-250
by bloodstain.

blue R-250 (LLF CBB-R-250) % {fif] L < [d
AW [l U7 A CBB-R-250 12 B\ T %%
Lo, o Alb/Hb ok H M Wb iL
Ponceau-3R [Tk THOLH BN A Z & 21
A L7 (Fig. 5).

4) Ponceau-3R O Y:fafed 1L
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Hb BEfED Hb D W B 28 ik 7s s - 7.
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F L O —IC BEPIR IEIR R X h b Lo
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Rajamannar 52 X iud, MEAFO ST
TIFRESKE T8 2 35 & Alb (i EIFR %
15 H ¢4, a-globulin ¢, 15 A, B-globulin
it 1~10» A, v-globulin i¥ 1 £ M43 5 &
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DIEXRIE BRLE) 12 X 5 BFgeic X iud Alb
X127 A CHBFTALEREIR TR, FE
5 b —ITCHEAEIR RN R X B IR D Alb
3 HAME T L G L Tu 5.
EEDOFEEHRITR T Alb BICIIEZEDOXEIL
<, MEALL T4 MmEFEML LA 5 s
REFRE T CHYEETHD L EL bR
7-.

Pl kX b CATESkENC X 5 Alb/Hb O,
ik Hb, Alb OREZEMIC L 2 LD Tk <
Ponceau-3R & DFEGHEDEIC L 2 L EX D
Yoy <o Alb/Hb T X #izf L 7cAd nig-
rosin ¥ X O°CBB-R-250-CAlb/Hb D b 132
L bid, Alb/Hb o/ i: Ponceau-3R

Table 1. Time-lapse changes of optical density of NaOH extracts of Ponceau-3R
staining serumstain and Hb stain in visible region (510 nm).
weeks J 0 ‘ 1 ’ 2 3 4 l 6 ‘ 8
. 0.654 0.556 0.489 0.423 0.384 | 0.367 0.338
serum stamn ﬂw4‘ i&%‘ +0.02 +0.02 £0.01 | iOM} +0.02
i ‘ —
. 1.19 1.13 1.10 1.10 1.08 1,12 1.09
Hix stait +0.10 ‘ +0.09 ’ +£0.12 +0.06 +0.08 | +0.10 i +0.12
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