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Table 1. Summary of basic equipment required for toxicological
analyses

Reliable, regularly serviced and calibrated laboratory balances (top-pan and
analytical) {secticn 4.1.3.}

Bench-top centrifuge {electrical or hand-driven) for separating blood samples
and solvent extracts (section 4.3.2)

Vortex-mixer or other form of mechanical or hand-driven shaker such as a
rotary mixer (section 4.3.2)

Water-bath and (electrical) heating block

Spirit famp or butane gas burner

Refrigerator (electrical or evaporative) for storing standards/samples

pH meter

Range of automatic and semi-automatic pipeties (section 4.1.3)

Low-power, polarizing microscope

An adequate supply of laboratory glassware, including volumetric apparatus,
and adequate cleaning facilities {section 4.1.5)

A supply of chemically pure water (section 4.1.4)

A supply of compressed air or nitrogen

A supply of thin-layer chrecmatography plates or facilities for preparing such
plates {section 4.4.1)

Facilities for developing and visualizing thin-layer chromatograms, including
an ultraviolet lamp (254 nm and 366 nm} and a fume cupboard or hood
{(section 4.4.4)

Single-beam or dual-beam ultraviolet/visible spectrophotometer and associ-
ated cells (section 4.5.2)

Conway microdiffusion apparatus {section 4.3.3)

Porcelain spotting tile (section 4.2)

Modified Gutzeit apparatus (section 6.6)
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Forensic Characterization of Bloodstains

Three questions that must be answered by the
forensic investigator:

1) Is it blood?
Benzidine Test
Kastle-Meyer Test
Hemastix (o-tolidine, TMB)
Luminol Test

2) Is it human blood?
Precipitin Test

3) Can it be associated with an individual?

p Adal) (and
D Aga gal) Al (agadl) — 1
S Y1 Ak 5l AlgeS el o -
;\ﬁ@ﬁ@d\@\ﬂ\fmwéﬁ\gﬁ@)&}\&w\&Qkﬁﬂ\a&éﬂ,\kﬂ,\;dﬂ\dﬁ -
adll (g Cansl A gniall AU () (g puiall 55 gh Al Ani e 13 -
ol e a5 pall (e dia gadall ZAUll) 65 S Jlaial) @llia IS Aglagl Aagts Glac ) 1) -
L 33S5a s AN pasad ¢l )
DS gl dee Gl sangdl (8 angd) Jany ) aall 333 5a sl DlaaaS 5yl () 8 (e gl o8 Jae 41 -
Gslall JSEI () aadial) ColIS 300SL 58 0 ) 9 (A 5 cunanSY) elall (e (ST ) )l
. 4383 30 5241 100 A Al Gaaedilly A8l S g sl e palaill oy -

17



Haz + Hibh ——= ()

Peroxidase activity

. Oxidized . .
Tualac reagent + Oz ——— Oidized Guaiac+ 2Hz20
Colorless Blue color
habpeds nel
D dgasall pagadll aal (e
(vl e Jeliill ) Adler M Jeldi— 1
G cariomnis cono o Benzidine Test [Adier Test) For Blood

NM, NM NM

NM,
7 3

|
-

» KO0,
+ I ——

Z
0
V

0.3 g iy 1 A& s i
(sS4 oyl die jmay)

D R gl
O Uk o8 CadlSl e o 1 il o Aol Aala ) (8 Ay seall A8 Aol (o Dl Hld pumy a8 -
pal dga gr 30 Ol Jdl (B yedad 3% SV oLl
sla b ylad g8 g8 a5 o5 g LdatY) (180 (358 LA a5yl i g AALll) g Ldail e Jeldll o) a¥ -
- A ged Ralyll) () oS5 Ladie Jilud) aa 8 )5l A Lay p 55 (3 ) (s Bl jedand s

=il 3,0 A el ol ok J s - Orthotolidine ¢ 9355, ¥ L) — 2

18



H,C CH,

( Tetramethylbenzidine ) Hemastix g«Siimla L) — 3

Tetramethylbenzidine (TMB) Test |
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Three Forms of Malachite Green
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Chromatic MG
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Leucomalachite Green (0.25 g) + Glacial Acetic Acid
(100 ml) + Dist. Water (150 ml) + Zn Dust  Boiling Chips
boil 2-3 hrs

Colorless

Blood + LMG(1-2 drops) + HoOy if necesss

\/
BLUFE - GREEN colour present
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HO Kastle-Meyer test
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KOH / HQD
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O DP‘henoIphthalein
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no color HOOH Zn
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Luminol

+* Redox reaction with aoxygen in
the presence of catalyst
produces a bright Blue glow,

. : : o ’J L
= Used in forensic analysis for [~ |'J H'i““
detection of blood s, .
'\'H.h-_\_ =
— Iraan in hermoglaobin acts as r
P i

i}

catalyst
+ Dther common catalysts

— Biological: copper and cyanide Lurrira
. Sdmng kS dirpdin
— Laharatory: potassium 4 A-phvibada o resd kara
ferricyanide

NH2 O
r:.IH
MH
8]
luminol HyOg + Fe (from K Fe{CN)}
blood simulant
OH T
'-"':"1 I
- - Electronically w“\*ﬁr“wn.,\n;kﬁnﬁ
NH; O NH, O excited Jrrh,r*’“:‘.ﬂ"‘ NH, O
e 0, G | state - ‘&ﬁ.ﬁ“ e
rT'I : E— 0 o c 0
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o Q o)
luminol dianion + Ns + H.O ground state
= cidaadla
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_, Teichmann Test ]
(Hematin Crystal Test)

Reagents:
= Sodium Chloride
= Glacial Acetic Acid

Observations:

= Formation of rhombic crystals
= Brownin color

= Arrangedin singly or in clusters

CH,=CH CHs
I
CHs CH,CH>—C—0OH
?
CH>=CH CH>CH>—C—OH
CHg CHg3

= GUaa
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Precipitin Test 1

Human
blood

e Serum made in rabbit .] antigens
; : = | | (soluble
contains antibodies . q
against human blood

; } Visible precipitate

3 | Precipitation

Anti-human J band

e Crime scene blood s | antiodies
layered on top of the
anti-human serum in a test tube

* If the sample is positive for human blood, a
cloudy precipitate will form where the 2 layers
meet
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Blood & DNA Testing

Blood is used in DNA testing, as shown by g \
the following steps: '
1. Blood samples are collected from the
victim, defendant, and crime scene.

2.White blood cells are separated from red
blood cells.

3. DNA is extracted from the nuclei of white
blood cells.

4.A restrictive enzyme isused to cut
fragments of the DNA strand.
9.DNAfragments are putinto a hed of gel
with electrodes at either end.

6.Electric current sorts DNA fragments by
length

1. An absorbent blotter soaks up the imprint; it
is radioactively treated, and an X-ray
photograph, called an autoradiograph, is
produced.
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