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TRACE EVIDENCE
� It is the material or evidence at the scene of crime 

on the body of the victim or accused which help in 
the investigation of crime such as murder, dacoity. 
This definition is governed by
LOCARD EXCHANGE PRINCIPLE It says that 
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LOCARD EXCHANGE PRINCIPLE It says that 
whenever there is contact of two objects there is 
always some transfer of material from one object to 
other which can be detected macro or 
microscopically e.g. in case of murder when there 
is some struggle at the scene of crime the clothe of 
the victim may have blood stain belonging to the 
accused and vice versa



TRACE EVIDENCE

� EDMOND LOCARD (1877-1966) introduce 
the concept of use of trace evidence as mean 
of personal identification
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� LOCARD EXCHANGE PRINCIPAL state that:
1. Every contact leave a trace
2. Exchange of trace may be and often is a two 

way process



OBJECTIVE

1. Isolation of the unknown and 
suspected material

2. Identification of unknown material
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3. Confirmation and comparison with the 
control 



TYPE OF SPECIMEN

1. Biological Material

1. Blood stain
2. Semen stain

2. Non Biological

1. Bullet
2. Clothing
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2. Semen stain
3. Fecal stain
4. Slaiva
5. Hair
6. Vomitus

2. Clothing
3. Finger printing
4. Mud at the site of 

crime
5. Glass piece
6. Paint chips
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� Human blood is a tissue composed of approximately 
45% cellular component and 55% liquid plasma

� Mammalian red cells loose lose their nuclei prior to 
release into the circulatory system, resulting in their 
characteristics biconcave appearance

� The RBC contain large quantity of the complex 
proteins hemoglobin. The hem molecule serves as a 
basis of most test for the identification of blood in an 
unknown sample
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basis of most test for the identification of blood in an 
unknown sample

� When freshly clotted blood located at a crime scene 
on a weapon, on clothing, or on another object can be 
collected to facilitate identification of the sample as 
blood. A small portion of the sample may be removed 
into a sterile test tube or vial containing EDTA or other 
suitable preservative. Saline may be used to suspend 
the clot and sample should be refrigerated at 4°c and 
send to laboratory as soon as possible



BLOOD STAIN

� Collection of the blood stain: The points require to 
be determine are

1. Nature
Human or Animal
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2. Human or Animal
3. Grouping

Collection of the blood stain routinely done by 
Police after having the color photograph of the scene 
of crime if the blood is on the garment or weapon or 
other things they are allowed to dry in cold air and 
placed separately without unnecessary mishandling 



BLOOD STAIN

To determine the facts certain tests are 
performed on the suspected blood stain

1. Physical examination
2. Chemical examination
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2. Chemical examination
3. Physiochemical examination
4. Microscopic examination
5. Spectroscopic examination
6. Serology

1. Detection of species origin
2. Blood grouping and its medico legal importance



PHYSICAL EXAMINATION1. Color
2. Smell
3. Size and shape of the blood stain
4. Age of the blood stain
5. Whether it is ante mortem or post mortem
6. Whether it is adult or some infant

10

6. Whether it is adult or some infant
7. Detection of the movement of the victim
8. Other causes of stain e.g. menstral blood on under garments
9. Parturition and abortion
10. Haematamasis chocolate color
11. Red stain from fruit juices, vegetable dies, pan and red lead etc



� The shape of a drop of blood that impacted 
the target surface from an angle of 90°

� The shape of a drop of blood that impacted 
the target surface from an angle of 50°
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the target surface from an angle of 50°
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� The shape of a drop of blood that impacted the 

target surface from an angle of 12°



� Blood dripped from a height of 1 meter (3.28 
feet) onto a porous rough surface (paper towel)
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feet) onto a porous rough surface (paper towel)

� Blood dripped from a height of 1 meter (3.28 
feet) onto a non porous rough surface



BLOOD STAIN DRYING TIME

It depends on
� Physical factors
� Environmental factors includes
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� Environmental factors includes
� Temperature
� Humidity
� Surface
� Characteristics and
� Air flow



CHEMICAL EXAMINATION

� Presumptive Test (Chemical Screening Test)
� Luminal Spray (3 aminopthal hydrazide + H2O2)
� Fluorescence Spray
� Clinical Strips Hemastick
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� Clinical Strips Hemastick
� Benzidine Test
� Phenolphthalein Test  

� Confirmatory Test (Micro Chemical Test)
� False Positive Test in Peroxidizes, Cytochromes, 

Strong oxidizing Agents, Metalic Salts i.e. Copper 
Sulphate, Dichromate and Nitric Acid etc



CHEMICAL EXAMINATION

� The most common test to determine the 
presence of blood stain are

1. Benzidine test
Phenolphthalein test or Kastle Mayer test
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2. Phenolphthalein test or Kastle Mayer test
3. Other test are malachite green test and 

toluidine blue test



BENZIDINE TEST

� Reagents
1. 10% solution of benzidine in glacial acetic acid
2. Hydrogen peroxide
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2. Hydrogen peroxide
(freshly prepared)

� Principal
1. When the benzidine solution is added to the 

suspected stain – greenish blue color is 
obtained on addition of H2O2 if blood is present

� Method



PHENOLPHTHALEIN TEST OR 
KASTLE MAYER TEST

� Reagents
� Phenolphthalein reagent is prepared by dissolving
1 – 2 gram of phenolphthalein
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1 – 2 gram of phenolphthalein
20 – 25 gram of potassium hydroxide
100ml of water Heated
15 gram of zinc powder



PHENOLPHTHALEIN TEST OR 
KASTLE MAYER TEST (CONTD.)

� Principle:
Phenolphthalein is reduced by zinc in a 
strongly alkaline medium if this reduced 
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strongly alkaline medium if this reduced 
Phenolphthalein is oxides by oxygen 
librated by the action of peroxidaze on 
hydrogen peroxide, pink or purple color is 
obtained if blood is present



PHYSIOCHEMICAL EXAMINATION
� The most commonly applied 

physiochemical test to confirm the presence 
of blood in the stain are

1. Thin layer chromatography
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1. Thin layer chromatography
2. Electrophoresis



THIN LAYER CHROMATOGRAPHY
� Slide contains
1. Sample Extract
2. Hematin Chloride 

Solution
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Solution
3. Control Sample of 

Blood
� Chamber contains 

solvent system 
(Methanol + Acetic 
Acid + Water)



The plate is placed in the chamber having a 
convenient solvent system. After the desired 
run of the solvent to a certain height, the 
plate is removed from the chamber and dried. 
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plate is removed from the chamber and dried. 
When the benzidine and H2O2 are sprayed 
on it. If the stain contains blood, the sample 
extract should give a blue spot at the same 
height as compared to the standard haematin 
chloride solution and control sample of blood.



ELECTROPHORESIS
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ELECTROPHORESIS

� 1% agar gel is prepared on a suitable glass 
plate and different test samples extracts are 
placed on it by keeping constant voltage (5 – 6 
volts per centimeter) for 30 minutes the gel is 
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volts per centimeter) for 30 minutes the gel is 
then stained by benzidine and H2O2 it gives a 
peculiar pattern – drop shaped. The tail of which 
has moved towards the anode, the main bulk of 
haemoglobin remaining at the origin. 



MICROSCOPIC EXAMINATION
(MICROCHEMICAL)

� These are also known as micro crystal test. 
Two chemical test are employed:

1. Takayama’s Haemochromogen Crystal Test
Haemin Crystal Test (Teichmann’s Test)
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2. Haemin Crystal Test (Teichmann’s Test)



TAKAYAMA’S HAEMOCHROMOGEN 
CRYSTAL TEST

� Reagents:
1. Composition of Takayams’s Solution
2. 10% Sodium Hydroxide 3ml
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2. 10% Sodium Hydroxide 3ml
3. Pyridine 3ml
4. Saturated solution of glucose 3ml
5. Distilled water 7ml



TAKAYAMA’S HAEMOCHROMOGEN 
CRYSTAL TEST (CONTD.)

� Procedure: Powdered scrap material from the 
stain is placed on a glass slide and covered with 
a covered slip. 2 – 3 drops of Takayama 
Reagent run under the cover slip and examine 
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Reagent run under the cover slip and examine 
under the microscope after 5 minutes

� Result: If blood is present there will be salmon 
pink color crystals (haemochromogen crystals) 
will be formed dispersed in clusters, sheaves 
and several other forms

� The test is easy to perform, reliable, delicate 
and gives good result even with old stains



HAEMIN CRYSTAL TEST 
(TEICHMANN’S TEST)

� Reagent: Glacial Acetic Acid + Sodium Chloride
� Principle: To convert the haemoglobin of the 

stain into haemin which in the presence of 
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stain into haemin which in the presence of 
halogen is converted into salt and gives brown 
rhombic crystals

� Method
� Precautions: Stain must be dry

� The acid must be anhydrous
� The slide must not be over heated



SPECTROSCOPIC EXAMINATION
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� It is the test which detects hemoglobin. The principle of the 
test is that blood pigment is quite stable having the 
property of absorbing light of certain wavelengths. When 
light is passed through the extract placed in a 
spectroscope, depending upon the condition of 
hemoglobin compound in the extract, specific absorption 
bands are observed in different part of the spectrum



� Oxyhemoglobin is present in fresh extract and shows two 
absorption bands between D and E lines

� Reduced Oxyhemoglobin produced by the addition of 
ammonium sulfide in fresh stain shows single broad band 
between D and E lines

� Reduced hematin is made by the addition of a drop of 30% 
NaOH in the above fluid by converting the reduced 
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NaOH in the above fluid by converting the reduced 
hemoglobin and its spectrum shows two bands, one 
midway between D and E, and the other just on the left of 
the E

� Methomoglobin, which is present in old stain, which is 
brown in color and shows four bands, two similar to 
Oxyhemoglobin, third in C and D and fourth beyond E line 
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SEROLOGY

� “The branch related to the medical specialty 
dealing with serum and especially their 
chemical reaction and properties”
Detection of species origin for three reasons
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� Detection of species origin for three reasons
1. sometime a plea put forward that blood stain 

has been derived from animal
2. Some animal possess blood group antigents 

similar to those found in human beings
3. In cases of suspected illegal shooting of 

certain prohibited species of animal like tiger 



SEROLOGY (CONTD.)

For detection of species origin the 
following techniques are used

1. Immunological techniques
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2. Enzyme logical
3. Species specific DNA technique



� The first immunological precipitin test for 
medicolegal species determination was 
performed in 1901 and the most of them are 
still immunological in nature. These 
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still immunological in nature. These 
techniques demonstrate the presence of an 
Ab-Ag reaction in a variety of ways. The 
reaction required antisera , buffer system and 
blood stain extract. 



� Environmental factors
temperature, Ph, Incubation Period and 
specificity of the antisera.  
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IMMUNOLOGICAL TECHNIQUES 
BY PRECIPITIN TEST

� Principal: This test depend upon the fact when foreign 
protein like human blood serum is injected into an animal 
certain specific antibody known as precipitin are found in 
the animal’s blood which precipitate that specific foreign 
protein. The specific foreign protein which cause the 
production of the precipitins is known as precipitinogin. 
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production of the precipitins is known as precipitinogin. 
The test is performed by following method.

1. Test tube method
2. Gel diffusion
3. Cross over electrophoresis
4. Rapid immunoassay strips



If repeated small doses of human serum is injected 
in any suitable animal, either subcutaneously, IM, 
IV or IntraPreitoneally, its serum after a certain 
time will be found to contain the antibodies 
precipitins. This serum is used for precipitin test.  
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TEST TUBE METHOD
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GEL DIFFUSION
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Crossed-over electrophoresis
� In crossed-over electrophoresis, precipitating antibodies 

and stain extracts containing antigens are forced together 
by use of an electric field. A precipitate will form at the 
point of interaction between the antigen and antibody. 
typically, small wells are punched into an agar gel. Buffer 
is utilized so that stain extract is placed in the cathodic well 
and antiserum in the opposite well of a  test pair. When 
current runs through the system, The antiserum (Ab) will 
travel towards the cathode, whereas the stain extract (Ag) 
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travel towards the cathode, whereas the stain extract (Ag) 
will migrate toward the positive electrode. A precipitin band 
will form between the two wells at the point of Ab -Ag 
complex formation. general protein stains are used to 
enhance the ability to visualize the results.



� This technique has the advantage of 
providing for the testing of multiple samples 
at the same time.
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Rapid immunoassay

� Rapid immunoassay test strips are the most 
common techniques employed by laborteries 
for the the confirmation and classification of 
blood.this test is highly sensitive and requires 
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blood.this test is highly sensitive and requires 
little prepration time or sample .most test 
strips are highly specific for human Hb.



Quantitation of human DNA

� The classification of a sample as human is 
easily accomplished by this process.
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Microscopic Examination 

� The slide is prepared from suspected stain of fresh 
blood to determine the various species having 
characteristic features.        

� Human blood cells –human and all mammals except 
camel  RBC’s are circular, biconcave,non-
nucleated,8micrometer in diameter. for differentiation of 
sex of cells, Davidson bodies in WBC’S.these are 1-2 
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sex of cells, Davidson bodies in WBC’S.these are 1-2 
drumstick shaped nuclear appendages in female ,but 
absent in males        



� Sheep RBC’s: similar to humanRBC’s except their 
size is smaller to humanRBC’s

� Camel RBC’s :size 4micron, non-nucleated, oval in 
shape.                              
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� Chicken RBC’s: size 4micron, oval but nucleated.
� In birds, fish, reptiles and amphibians, they are oval 

and nucleated.



ENZYME LOGICAL 
TECHNIQUES

� These are most recent methods. blood as well 
as blood stain of human and other several other 
animal species give specific isoenzyme 
electrophoretic pattern which enable the 
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electrophoretic pattern which enable the 
differentiation of human being as well as 
different species of animal. The most common 
enzyme for this type of reactions are peroxidase 
and lactate dehydrogenase 

Malate dehydrogenase and Esterases



LDH 
8 % concentration of acrylamide is used for 

preparation of gel. Glass tubes (6mm-9cm) are 
selected to prepare the gel column. Vertical disc 
electrophoresis is performed in a refrigerator at 
4mA / tube for 2 hours. Isoenzyme bands will 
stained for visualization for this the gels are 
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stained for visualization for this the gels are 
incubated in dark with the staining reagent at 37 
degree centigrade for 60 minutes.



LDH ISOENZYME PATTERNS
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HUMAN 2.GOAT 3.BUFFALO 4.BULLOCK 
5.PIG 6.FOWL



Peroxidase Electrophoresis 

� The same electrophoresis procedure is 
followed as that for LDH with modification.

� The electrophoresis is carried out for 80 
minutes and a mixture of benzidine and 
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minutes and a mixture of benzidine and 
H2O2 is used to develop isoenzyme bands.



PEROXIDASE ISOENZYME 
PATTERN
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1. HUMAN 2.GOAT 3.BUFFALO 4.BULLOCK 5.PIG 
6.FOWL



COE is the best choice when the specific anti human 
serum is available. COE  is should be used as 
screening test confirmation of specific animal 
species is done by gel diffusion test or enzyme 
test. In gel diffusion test the unknown extract 
results always compared with controlled samples if 
lines of both exactly meet with one another it is 
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lines of both exactly meet with one another it is 
called complete identity. If one line showing a spur 
it is called partial identity. If there is extension of 
both lines showing cross spur it is called Non 
Identity.   



Detection of Blood group
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in stains



There are several  quiet distinct and 
unrelated type of difference between the 
blood of individuals these are due to:-

1.  The red cell antigens responsible for     
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ABO,MN, RH and other blood groups.
2.  Blood proteins such as heptaglobin,  

Gc,Gm and Imv immunoglobulins and
haemoglobin.

3.  Polymorphic enzymes in red cells.
4.  White cell antigens.



5. Secretor status allow blood group   
determination in the absence of blood 
stain. The agglutinogens  of RBC and the    
endothelial cells of the CVS consist of   
alcohol-soluble glycosphingolipids. 
However the mucous secretions from the 
GIT, vaginal secretions and semen of 
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GIT, vaginal secretions and semen of 
certain individuals contain water-soluble   
glycoprotein blood group substance with 
the same antigenic specificity as their 
RBC agglutinogens.



An integral part of ABO system is the secretary 
system. Aprox. 80% of the population secret 
ABO blood group substance in most of the 
cells and fluids of the body these are known 
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cells and fluids of the body these are known 
as secretors. The 20% secret very little or no 
blood group substance are known as non-
secretors. All secretors also secret H 
substance in high concentration in  



saliva, semen ,vaginal secretions and 
gastric juice and in low concentration in tears, 
urine and sweat. Methods to test for RBC 
antigens in stains include:-

A. Immunological which are:-
1. Absorption-inhibition method 
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2. absorption-elution method
3. Mixed agglutination method 
4. Fluorescent and ferritin-labeled antibody



B. Enzymological methods commonly uses
1. Vertical disc
2. Vertical or horizontal slabs
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3. Iso-electric focusing
4. Cellulose estate membrane

They are usually demonstrated by 
electrophoresis.



Absorption-Inhibition test

� Used in early 1920’s up till 1960. it requires 
large amount of sample.

� RBCs from a stain are scraped into a tube 
with saline (0.85%), anti-A, anti-B and anti-H 
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with saline (0.85%), anti-A, anti-B and anti-H 
lectiin are incubated with the sample.

� The Serum is removed and tested for its 
ability to agglutinate A cells, B cells or O cells 
compared to a saline (no RBC control).



� A significant reduction in the ability of the test 
Sera to agglutinate cells indicates that 
original sample was that blood type.

� For example, ant-A after incubation with 
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� For example, ant-A after incubation with 
group A sample will not agglutinate group A 
RBC’s well because the anti-A was absorbed 
by the sample.



The absorption-elution 
technique

it is widely used and requires 100 times 
less RBC sample. First, an optional  RBC 
fixation can be achieved by heating blood
stained samples to near boiling for 30s in a 
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stained samples to near boiling for 30s in a 
buffer. Then anti-A, anti-B and/or anti-H are 
absorbed on to the fixed or unfixed extracted 
samples; excess antisera are washed off at 
cool temperatures. The absorbed antibody is 
then eluted off the  



sample. Test the elutes from the sample as 
follow:-

1. anti-A elute with A cells
2. anti-B elute with B cells
3. anti-H elute with O cells

All the main blood types have been 
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All the main blood types have been 
successfully typed by this method. 



Micro Agglutination

� It also requires only minute samples.
� The sample is treated with anti sera, washed 

and mixed with the same blood type as the 
anti sera used.
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anti sera used.
� When viewed under microscope, RBCs 

attached to the fiber of blood stained, clothes 
or materials.



Medico legal importance of blood 
grouping

Blood group can be determined from blood 
soft tissues, hairs, nails, dental pulp bone 
and body secretions for following 
purposes:-
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1. Disputed paternity 
2. Disputed maternity
3. In murder, rape and accident cases
4. Inheritance claims 
5. Rh incompatibality 



6 Blood transfusion errors
The errors and adverse reaction relate to:-

1. compatibility testing in lab
2. neglect of expiry dates 
3. presence of pathogenic organism in blood such as 

malaria, hepatitis B, aids virus etc 
Blood groups are inherited  characteristically obeying 

Mendelian laws of inheritance which is as follow:-
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Mendelian laws of inheritance which is as follow:-
1. Blood group gene (antigen) cannot appear in a 

child, unless present in one or both parents.
2. If one of parents is homozygous for a particular 

blood group gene (antigen) it must appear in the 
blood of the child.



DISPUTED PATERNITY

1. Alleged adultery and suit for nullity of 
marriage

when child born in lawful wedlock and 
husband deny that he is the father of the child 
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husband deny that he is the father of the child 
and seek divorce on this ground.

2.Blackmailing
when a child born out of lawful wedlock 

and the mother accuses a certain man as 
father of the child.



3. Suits for maintenance of illegitimate   
children

DISPUTED MATERNITY 
It arises in following circumstances:-

1. when two women claim the same child.
2. when there has been an allegation of 
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2. when there has been an allegation of 
interchange of a child with another in 
maternity homes or hospital either purposely 
or accidentally.

3. in case of kidnapped child when the women 
who kidnap, claim to be the 



mother
4. In case of suppositious child, when a woman 

pretend pregnancy and delivery and bring 
forth, a suppositious child as her own.

e.g. father  mother  child
1- AB       O          O – Paternity excluded
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1- AB       O          O – Paternity excluded
As AB father must contribute A or B to child.
2- A          O        AB –Maternity excluded



Limitations               

� The amount of blood in the stain is small.      
� Blood stains are rarely on clean articles and 

never sterile 
Absolute diagnosis for blood group is not 

70

� Absolute diagnosis for blood group is not 
possible as only test for agglutinogens can be 
carried out.



Conclusion 

� The ABO, Gm, Rh and MN (immunological) 
systems are used routinely for stain grouping. 
ABO and Gm are the most stable. Rh also 
give good result if perform within 4weeks. MN 
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give good result if perform within 4weeks. MN 
grouping in dried stains are difficult and 
disappointing due to non availability of high 
titer antisera and as M antigen is a precursor 
of N antigen so N group is difficult to confirm,



The ABO grouping can exclude paternity in 1/6th of 
all cases.

-Addition of MN system can exclude paternity in 1/3rd

cases
-Addition of Rh subgroup will exonerate 50% of 

wrongly accused man.
-Addition of grouping based blood protein and red cell 
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-Addition of grouping based blood protein and red cell 
enzymes can raise non fathers exclusion rate 90%.

-HLA antigen system alone demonstrate non paternity 
in 90% of cases and along with other system 98%.

-DNA profiling is foolproof and provide absolute 
certainty rather than probable exclusion  



Detection of Semen
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Detection of Semen
In A stain



Semen stain
The average volume is 3-4ml ranges 0.5-
6ml/ejaculation. Freshly discharged 
semen is milky, turbid and opalescent. It 
has alkaline PH of 7.2-7.39 and specific 
gravity ranges 1.02-1.04. the motality of 
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gravity ranges 1.02-1.04. the motality of 
the spermatozoa is dependent on PH 
value. The fluid has a gelatinous sticky 
character. Immediately after ejaculation 
it coagulate and after few minutes 
liquifies again due to  



prostatic fibrinolysin. It consist of:-
1- fluid portion:- comes from seminal vesicle which 

secretes lecethin and choline while high 
concentration of acid phosphatase (4000-
8000unit/ml) and spermine secreted by prostate. 
Seminal plasma also contain citric acid, sorbitol, 
prostaglandin, inositol and various other enzymes.  

2- cellular portion:-formed by the testis and consist of 
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2- cellular portion:-formed by the testis and consist of 
spermatozoa and epithelial cells. Spermatozoa 
composed lipoglycoprotein, hyalurondiase, 
deoxyribonucleoprotein and other enzymes.  Normal 
sperm count is 200-500 million/ejaculation having 
80%motile sperm.  



Conditions in which semen 
detection needed

� In civil cases:-
1-disputed paternity       2-legitimacy
3-artifical insemenation  4-divorce cases
5-compensation on the ground of acquired sterility.
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� In criminal cases:-
1-sexual offences         2-identification of
In charges of rape, offender
Sodomy & Bestiality



Sample collection

The material for examination is collected as follows:-
1. The portion of the fabric bearing stain is cut, dried 

in the shade to prevent putrefaction, and carefully 
preserved.

2. If pubic hair is matted together, a portion is cut and 
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2. If pubic hair is matted together, a portion is cut and 
kept for examination.

3. To demonstrate the presence of semen in vagina, 
swabs are taken on sterile gauze/cloth and 
smears prepared on sterile slides. 



4. Dried or dying seminal fluid on the thighs and 
perineum is collected on a piece of 
moistened cloth and dried.

5. Dry stains on smooth surfaces is gently 
scraped with a clean, blunt scalpel into a 
glass container.

The examination of seminal stain carried out by 
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The examination of seminal stain carried out by 
four methods

1.Physical examination   
2.Chemical examination
3.Microscopic examination 



4.Electrophorasin 
1. Physical examination 

The seminal stain when presented to the lab 
are usually in dried state and may be 
contaminated with vaginal secretions or 
fecal matter. Physical examination include 
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fecal matter. Physical examination include 
noting of color, shape and age of stain. On 
naked eye it shows an irregular map like 
area having brown or yellow –light grey 
color.



� On light color cloth:- as a grey depression 
below the level of the cloth.

� On dark color fabric:- whitish glistening 
appearance.

� Under filtered ultraviolet light, the stain of 
urine, vaginal discharge and semen shows 
bright flourence. The flouresence of seminal 
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bright flourence. The flouresence of seminal 
stain is of bluish white color and such stain 
are selected for further examination.



Chemical examination

1. Acid phosphatase test
2. Florence test ---------detect choline.
3. Barberio’s test.------ detect spermine.
4. Creatine phosphokinase test.

Acid phosphatase test
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Acid phosphatase test
It is a quantitative test, e.g. one square cm of 
stained material and estimating the amount of acid 
phosphatase present. This is a valuable test 
because old stain



also give +ve reaction. Inhibition of acid 
phosphatase activity of semen by l-tartaric 
acid is a valuable screening test.

The stained area is moistened and soaked 
with alpha naphthyal phosphate and fast 
black k dye----purple colour of acid 
phosphate appear within half minute.
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- Principle:-the phosphate enzyme has the 
ability to split aliphatic and aromatic 
orthophosphoric acid esters. The amount 
present may also be calcuated by 
colorimeter.



Florence test 

Reagent:- potassium iodide� 1-6 gram
iodine in distilled water� 2.5 gram in

30ml                                                                      
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Method :-a cover slip is placed on a stained 
slide and florence reagent is run under it, 
dark brown crystal resemble haemin crystal 
will formed due to formation of chloine 
periodide.



-ve result may be obtained with content of 
choline  on stain decomposed.

+ve reaction may be obtained with other body 
tissues containing choline.

Barberio test
Reagent:-saturated aqueous or alcoholic 

solution of picric acid.
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solution of picric acid.
Method:-when Barberio reagent is added to 

spermative fluid it form crystals of spermine 
picrate which are needle shaped, rhombic 
and yellow color. 



Creatine phosphokinase test

� Spermatozoa contain high concentration of 
creatine phosphokinase which is more then 
double the amount contain in any other body 
fluids. Level over 400 units/ml is diagnostic of 
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fluids. Level over 400 units/ml is diagnostic of 
seminal stain.



1. Microscopic examination

1. Simple microscopy
2. Florescence microscopy.

Simple microscopic examination
Preparation of slide:-in case of dried stain on fabric, 

the stained portion is cut and soaked in a small 
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the stained portion is cut and soaked in a small 
quantity of acidulated water for ½-1hour. By mean 
of a clean forceps, remove the fabric and dabbed 
gently several times on a clean slide, the smear is 
allowed  to dry and 



stain with haematoxylin for 20min, then wash for 
30min in running water and restained with 3% eosin 
for 3min. Again the slide is washed thoroughly, dried 
in air and examine under high power in cedar wood 
oil (canda balsam) with oil immersion  lens.

Result:-human spermatozoa are about 50 microns 
long,  having oval head -4.5micron and 3 micron  in 
breath ,a short body and a large filamentous tail. In 
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breath ,a short body and a large filamentous tail. In 
the stained specimen  hind part of head  appear a 
deep blue tint and middle of the head and tail are 
stained  deep red.



Fluorescence microscopy 

Single sperm is enough for +ve result but –ve spermatozoa 
is not exclude the presence of semen b/e  sperm may be 
washed away or it is azosperine due to old age or 
vasectomy  6 month back.
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Fluorescence microscopy 
This has advantage on simple microscopy that interference from 
microorganism or other cellular material, fiber or bacteria can 
be avoided.
y chromosomes are fluorescent to qunacrine dye, with        this 
technique, it is possible to detect both intact or distorted head 
w/e often shows florescent y bodies.



Two methods are common:-

1.Acid phosphatase test 
2.Lactate dehydrogenase test 

Acid Phosphatase Test
Acid Phosphatase is a common enzyme and     in addition to 
semen it is also present in other body fluids , fruits , 

ELECTROPHORESIS
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semen it is also present in other body fluids , fruits , 
vegetables, fungi and bacteria. Polyacrylamide gel 
electrophoresis followed by staining with methyl umbelliferyl 
phosphate reagent enables the seminal ac. Phosphatase to be 
distinguished from the ac. Phosphatase present in other 
substance and even vaginal secretion, on account of  
difference  in mobility. This method is superior to LDH method 
since                      



semen can be identified even in the absence of 
sperms, that is, in azoospermic or vasectomised 
persons.

Lactate Dehydrogenase Test
The sperm specific lactate dehydrogenase (LDHx) 

isoenzymes can be separated from other LDH 
isoenzymes of semen by using polyacrylamide gel 
electrophoresis. The advantage of method are:-
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electrophoresis. The advantage of method are:-
� LDHx isoenzymes is stable in stains in tropical 

conditions for over four weeks.
� The isoenzymes pattern of human semen is 

different from that of commonly encountered 
animals.



� Positive results are obtained in a much 
larger number of cases than is possible with 
microscopic examination.

� Vaginal fluid also shows a characteristics 
isoenzymes pattern in which the LDHx 
specific band for semen is absent but 
instead a slow moving extra band is 
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instead a slow moving extra band is 
present.
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Acid Phosphatease isoemzyme Patterns in acrylamide (slab) and their 
Diagrammatic representation. SAP= seminal acid phosphatase; 
Vap=Vaginal acid phosphatase. 1, 2 and 3 –Vaginal fluid; 4– mixture of
vaginal fluid and semen;5 and 6--semen
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Lectate dehydrogenase isoenzyme pattern of different human body 
Fluids in acrylamide gel and their diagrammatic representation.
(1) blood, (2) semen (3) Vaginal fluid, (4) nasal secreation, 
and (5) saliva



P30 TEST 

� Prostate specific antigen PSA, P30 is a 
glycoprotein produced by prostatic gland is 
found in seminal plasma, male urine & blood, 
but not in any tissue or fluid of the female 
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but not in any tissue or fluid of the female 
body. A +ve PSA finding is reliable indicator 
of semen regardless of the presence of 
spermatozoa or elevated acid phosphatase 
level.    



FLUORESENT IN SITU                                                
HYBRIDIZATION (FISH)

� Suggested as a sensitive and specific test for 
the detection of male epithelial cells in the 
post coital vagina up to one week. Y 
chromosome +ve epithelial cells have been 

95

chromosome +ve epithelial cells have been 
identified in vaginal swabs even in cases with 
no ejaculation.  



Stability of Semen Compound
� Dried seminal stains on clothing and bedding 

can generally exhibit some or all of the semen 
components months or even years of the 
deposition. Washing will tend to remove any 
seminal material although there have been 
reports of spermatozoa persistence after 
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reports of spermatozoa persistence after 
machine washing

� However P30 tend to be lost within 24 hours of 
deposition

� SAP (semen acid phosphatase) lost within 48 
hours

� Spermatozoa do not persist after 72 hours  



� Semen in lost from the vagina of living 
victim due to drainage, dilution with 
vaginal fluid and with phagosytosis of 
spermatozoa by neutrophelic 
lymphocytes and mono nuclear cells. 
However in decease individuals these 
semen components can last for several 
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semen components can last for several 
days depending upon the 
environmental condition and the rate of 
atrophy of the body tissues 



Identification of species origin

� Microscopic examination of morphological 
difference in human and animal sperm.

� Precipitin test
LDH Iso-enzyme pattern of human semen is 
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� LDH Iso-enzyme pattern of human semen is 
different from that of animal.

� Florescence Microscopy- The Y body is not 
seen in animal spermatozoa. 



Blood groups in seminal 
stains

� The specific agglutinable substances A & B 
are present in the semen of secretors so the 
absorption-elution method is used to 
determine ABO blood group sunstance.
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determine ABO blood group sunstance.



Conclusions

� A complete sperm is necessary for the positive 
microscopic result.

� In the absence of the sperm, a stain must gives:
1. Characteristic fluorescence to ultra  

violet light.
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violet light.
2. l-tartrate acid phosphatase 

screening test is positive.
3. An electrophoratic SAP pattern used as an 
additional confirmatory test. 



Human hair is one of the most frequently recovered types of 
biological forensic evidence and the accurate identification of 

its origin. Examination of hair fiber is important for 
identification in investigation at scene of crime or on weapon 

or clothes give important information regarding such crime as 
accident, rape, ch. metal poisoning, the points to be 

considered in the examination of hair are .

HAIR
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considered in the examination of hair are .
1. The nature , that is if the material is hair or some other fiber.

2. If it is hair, its source , whether human or animal.
3. If human, the race, age, sex, situation are special features for 

identification .
4. Evidence related to suspected crime .

5. In case of dead bodies time since death .        



COLLECTION OF MATERIAL

Take a transparent glass rod with its pointed 
end if you touch suspected area, the hair will 
stick on it. Gently transfer it to glass slide and 
examine under high magnification.  
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examine under high magnification.  
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Nature
� Hair are appendages of skin it grows from 

hair follicles. Which is present in dermal part 
of the skin and surrounded by loose 
connective tissue. Root of hair is present in 
the hair follicle. Hair has  
1. Root          2. Shaft        3. Tip
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1. Root          2. Shaft        3. Tip
� It consist of three zones on microscope

1. Medulla      2. Cuticle     3. Cortex  



1. Medulla.
Is a central shaft and is narrow or absent 

in human hair. It considerable amount of pigment 
and now as modularly canal. Medulary index is the 
ratio of the diameter of the medulla to the diameter 
of the shaft.
2. Cortex.

The medulla is surrounded by cortex. It 
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The medulla is surrounded by cortex. It 
contains various pigments mostly melanin, that 
confer the color. The primary component of cortex is 
keratin which gives hair its hardened quality.
3. Cuticle.

The outer most layer of the shaft. Its 
function is to protect the inner component and 
anchor it in the skin during growth.            



Description of Fibers 
1. Cotton fibers. Flattened and twisted. M/C 

they have long tubular cells 
2. Silk fiber. Are fine, long filament having no 

cells in them.
3. Synthetic fiber. Are non cellular fiber of 
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3. Synthetic fiber. Are non cellular fiber of 
varying thickness, elasticity, density, solubility 
and chemical composition. 



Source 
From the appearance of the cuticle and 
medulla and cortex, and from the 
examination of hair in cross-section, an idea 
may be gained as to the source of hair.

Human hair Animal hair

� Texture Fine and thin Coarse and thick

� Cuticle Scales are small, Scales are large, 
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� Cuticle Scales are small, 
flattened, 
serrated and 
surround  the 
shaft completely

Scales are large, 
polyhedral, wavy 
and do not surround 
the shaft completely

� Medulla Narrow. May be 
absent 
fragmented 

Broad, always 
present and 
continues



� CORTEX Thick. 4-10 times as 
broad as medulla

Thin. Rarely more 
than twice the 
breadth of 
medulla

� MEDULARY 
INDEX

Less than 0.3 More than 0.5
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� PIGMENT More towards the 
periphery of cortex

Uniform, 
peripheral or 
central

� Precipitin 
test with intact 
root

Specific for human Specific for 
animal



Identification
1. Race:- Hair of indians are black, long and fine ; of 

chinese and japanese black ,thick ,short and curly 
and of european fair ligth brown redish or blonde 
and of any length.

2. Age:-The scalp hair appears in a fetus in 5th month 
and the lanugos hair on the body in the 4th month. At 
birth scalp hair 4 to 5cm in length. Pubic hair appear 
by 13th/14th year in girls and 14th/15th year in boys. 
Axillaries hair appears by 14th/15th year in girls and 
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Axillaries hair appears by 14th/15th year in girls and 
15th/16th year in boys.

3. Sex:-Sexing of the human hair is possible by 
studying the sex chromosomes (X&Y bodies) from 
hair cells of the scalp. Upper border of pubic growth 
is horizontal or concave in females and rises up to 
umblicus in males



4.Situation. Hairs from different part of the 
human body presents different 
characteristics. 

(a) Scalp hair are long and soft with tapering 
ends on cross section scalp hair appear oval 
or circular in outline.

(b) Pubic and axiliary hair are short, stout and 
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(b) Pubic and axiliary hair are short, stout and 
curly. 

(c) Beard and moustache hairs are usually 
coarse and the tips are mostly cut on c/s they 
are more oval and more flattened then scalp 
hairs.   



5. Special features
(a)   When dyed or bleached the time passed after 

dyeing can roughly be calculated from the length of 
the hair near the root which as grown after dyeing 
and dose not show the presence of the dye. 

(b) If hair bulb is present then the blood group of the 
person can be determine. 

(c) Occupation of a person can be guessed from the 
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(c) Occupation of a person can be guessed from the 
hair if trace element can be detected. When the 
person exposed to the substance like arsenic, it may 
detected in his hair. In aniline industries the hair of 
the workers may have a bluish tinge and in copper 
industry worker it may greenish tinge. 



Evidence about crime
� According to Locard’s principle of exchange, 

animal hair may be found on the human body and 
vice versa. Similarly in cases of rape and other 
sexual offenses, pubic hair of the assailant may be 
found on the body of the victim and vice versa. 

� In case of lacerated injury our head the hair bulb is 
crushed while in case incised or stab wound the 
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In case of lacerated injury our head the hair bulb is 
crushed while in case incised or stab wound the 
hair is sharply cut. 

� In homicidal cases the hair of the assailant may be 
held in tight grip hand of the victim in state of 
cadaveric spasm as a  result of struggle.          



� In chronic arsenic poisoning, hair serve as good 
material for the detection of the poison. 

� In burning cases hair get singed. In fire arm injury 
cases singeing oh the hair around the wound 
indicate short distance of the fire.
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Estimation of time of death  

� Hair ceases to grow after death but due to drying 
and shrinkage of skin ,there is apparent growth of 
hair on the face. (The rate of growth of hair is 
0.4mm/day) and approximate idea of the time 
sinced death may be obtain from this, if the time of 
last shave in known. Loosening of the hair occurs 
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last shave in known. Loosening of the hair occurs 
in 48-72 hour after death. In exhumed bodies, in 
shallow graves scalp hair change color in 1 to 3 
months, in a deep grave in about 6 10 12 months.      



Examination and  medico 
legal importance of 

saliva stain, urine, faecal 
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saliva stain, urine, faecal 
stain,

milk and colostrums



The identification of saliva is important in crime 
investigation. 

Sample collection:- it may be obtained from both the 
suspect as well as the victim in crimes such as 
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suspect as well as the victim in crimes such as 
sexual offences. To collect a sample the mouth 
should be thoroughly rinsed with water 5 minutes 
before collecting the sample. To stimulate flow of 
saliva, the subject should chew a small square of 
paraffin wax (not chewing gum). If necessary the 
mucus membrane may be tickled with a glass rod. 



Starch iodine test:- saliva can be detected by 
measuring the amylase activity, the stain 
extract is treated with starch solution and 
incubated at 37C for half hour. Then a drop of 
grams iodine is added. If the stain was due to 
saliva, there will be no bluish discoloration 
because, amylase digest the starch partly to 
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because, amylase digest the starch partly to 
dextrin and then to maltose. If the stain is not 
due to saliva then there will be blue 
discoloration on addition of grams iodine.



1. In sexual offences.
2. Sex determination from buccal epithelial 

cells (bar-bodies) under the microscope.
3. Group of the person can be known by 
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mixed agglutination test with the buccal 
squamous cells.

4. Species origin can be done by precipitin 
test.

5. Detection of poison



Examination of urine and its stains may be 
necessary in cases of murder and sexual 
assault. Urine stains on fabric may be 
appear pale yellow or may have no naked 
eye appearance of their presence. These 
give fluorescence when examined under 
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give fluorescence when examined under 
ultraviolet light. A  concentrated extract of 
the stain may give a characteristic smell 
due to ammonia evolved by bacterial 
degradation of urea. The chemical test to 
detect urine from the stains depend on



the presence of urea and creatinine in urine.

The examination of faecal matter or its 
stains may be necessary in cases of 
sodomy and bestiality. Its presence on 
penile swabs and other garments may be of 
evidential value. Faecal matter is generally 
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evidential value. Faecal matter is generally 
brown in color due to urobilinogen. In 
infants, it is yellow due to unchanged 
bilirubin and milk diet. The color of faecal 
matter may change to green, black or red 
depending on diet,



drugs or pathological condition.
The suspect faecal stains are examined 

under the microscope for the presence of 
faecal elements and confirmed by chemical 
tests. A small portion of the suspected stain 
is macerated in 2-3 drops of water. Liquid 
portion is pipetted out and the residue placed 
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portion is pipetted out and the residue placed 
on a glass slide to make a smear, and the 
smear examined under the microscope for 
the presence of plant cells, starch, muscle 
fibers, body cells, bacteria and yeast. The 
microscope 



observation may be confirmed by the 
chemical test, viz., the  urobilinogen test and 
the acid phosphatase test. A precipitin test 
can be used to determine the species origin.   
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The detection of colostrums or milk stain is 
important in crimes involving pregnancy, 
abortion and concealment of birth. 

By the third month of pregnancy 
a clear transparent secretion can be 
squeezed out of the nipples on 



pressing the breast. This is known as 
colostrums. It is a thin yellowish fluid consist 
of free fat globules and large phagocytic cells 
filled with droplets of fat. It is present for 
about ten days after delivery. It is also 
contain many antibodies and trypsin inhibitor. 
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The milk is a thick whitish fluid consist 
mostly of large fat globules and only a few 
phagocytic cells. The identification of milk is 
done by the detection of casein and lactose. 
Trypsin  



inhibitor is not present in milk. 
To determine species origin and 

grouping, the same methods as describe for 
blood can be followed.
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DNA profiling test looks directly at a person’s  
genetic make-up. The DNA molecules is composed 
of sugars, phosphates and nitrogenous bases which 
form the functional unit known as a nucleotide. A 
series of nucleotide joined together produces the 
twisted ladder pattern of the double stranded helix 
which characterises the DNA molecule’s 
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which characterises the DNA molecule’s 
appearance. The four types of nitrogenous  bases 
pair among themselves to form the rungs of the 
ladder and the sugars and phosphates link together 
to form the sides of the ladder. With the exception of 
truly identical twins, the structure of each person’s 
DNA is unique. The essence of DNA  



profiling in forensic work is comparison 
between two samples.

Samples for DNA testing must 
contain nucleated cells, e.g. leucocytes, 
seminal fluid, brain, bone marrow, muscles, 
skin, dental pulp, hair with root sheath cells 
and dried stains.
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and dried stains.
Identity of criminal is determined by 

comparing the accused man’s DNA profile 
with a biological item, e.g. blood or seminal 
stain, found at the scene of crime. 
Identification is absolute if test are properly 
performed. 



The blood or the few hair root on the crime 
weapon can be matched with complete 
confidence with the victim’s blood. Seminal 
fluid in the vagina of a rape-murder victim can 
be matched against the blood DNA pattern of 
a suspect.

Other applications include linking 
body parts, baby mix-ups and identification of 
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body parts, baby mix-ups and identification of 
person suffering from loss of memory and 
allied situations. Even the sex of a fetus can 
be determined by looking at DNA sequences 
from the Y chromosomes in the fetal cells 
present in the mother’s blood as early as the 
fifth week of pregnancy.


