
Chapter 12 

Forensic Serology 

 Forensic Files - Season 6, Episode 18: 

Bad Blood 

 



As a forensic scientist: 

What forms of evidence can blood 

provide? 
 DNA 

 Blood type 

 Blood trails, movements 

 Tool marks 

 Toxicological Reports  

 Spatter marks 

 Directional analysis 

 Position of: victim, assailant, weapon 

 

 

 



Identification of Blood at scene 

1. Phenolphthalein is used to determine 

presence of blood 
 Binds to peroxidase-like activity of hemoglobin. 

 

2. Kastle-Meyer color test 
 When blood, phenolphthalein and peroxide 

added together a deep purple color will appear. 

 



Steps for Kastle-Meyer Test 

1. Moisten end of cotton swab with water 

2. Rub the swab over the suspected blood 

sample until a red tinge appears on swab 

3. Add one drop of ethyl alcohol to swab 

4. Add one drop of phenolphthalein 

5. Observe swab: 

 If any coloration occurs, it is a false positive 

 If no coloration continue test 

6. Add one drop of hydrogen peroxide 

 A pink color indicates that blood is present 

 



3. Hemastix ® is a dipstick for blood 
 Moisten with distilled water and dipped into the sample 

 Positive presence of blood detected if stick turns green  

Identification of Blood at scene 



4. Luminol Reagent:  

 Tests for by production of 
light rather than color. 

 Extremely sensitive and can 
detect minute amounts of 
blood 

 DOES NOT interfere with 

subsequent DNA analysis 

Identification of Blood at scene 

http://rds.yahoo.com/S=96062883/K=Luminol/v=2/l=IVI/*-http:/www.forensicconsult.com/luminol2.jpg


Characterization of blood stain 

5. Precipitin Tests:  

 
 Serum for the precipitin test is obtained from rabbits which 

have produced antibodies to destroy a small quantity of 

human blood injected into them.   

 

 A drop of this anti-human serum is added to suspect blood, 

which will precipitate its protein if it is of human origin. 

 

 

 

 



Forensic Files - Season 6, 

Episode 18: Bad Blood 

 



Structure of  Blood: 

1. Plasma, mostly water  

2. Cells 

 Erythrocytes: (RBC) 
 Have no nucleus so no DNA 

 Leukocytes: (WBC) 
 Contains Nucleus (DNA) 

 Platelets 
 Used for clotting 

 

 

 

 

http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/H/hematocrit.gif


Structure of  Blood: 

1. Cells 

 Erythrocytes: (RBC) 
 Have no nucleus so no DNA 

 Serve to carry oxygen 

 

 

 

RBC’s 



Structure of  Blood: 

 Leukocytes: (WBC) 
 Contains Nucleus (DNA) 

 Part of the immune system to fight off 

things that don’t belong in your body 

(antigens) 

 Secrete attack proteins called antibodies 

 

 

 

 

WBC’s 



Structure of  Blood: 

1. Cells 

 Platelets 
 Used for clotting 

 

 

 

 



Major components of  Blood 

Plasma: 

 Straw colored liquid consisting  mainly (90%) 

of water and (7%) dissolved proteins.  

 Can be found outside of the circulatory 

system. 

 Also transports: 

1. Proteins: (albumin, globulins, fibrinogen) 

2. Salts, Glucose 

3. Amino acids 

4. Fatty acids,  

5. Vitamins, Hormones,  

6. Cellular wastes 

 

 

 

 



Antigens and Antibodies 

 Antigens can be ANY substance that 

stimulates the body to produce 

antibodies against it. 

 

 Antigens: protein based structures 

found on erythrocytes.  
 Used by the body to recognize cells as “Self” 

or “NON-self” cells    

 

 



Karl Landsteinerf discovered blood types in 1902 



Antigens and Antibodies 

 Antibodies: a protein that destroys or 

inactivates a specific antigen 

 

 Found in blood serum/plasma 

 

 

 



Antigens and Antibodies 

Blood 

Type 
Antigen  Antibodies 

A 

B 

AB 

O 



Antigens and Antibodies 

Blood 

Type 
Antigen  Antibodies 

Can 

Rcv 

Can 

Dnt to 

A A Anti b 

B B Anti a 

AB A + B None 

O None Anti a 

Anti b 





Blood Types and Genetics 

 Three types (alleles) of blood type gene 

–A, B, O 

 Each individual inherits one blood type 

gene from their mother & one from their 

father 

–6 possible combinations (genotypes) 

• AA, BB, OO, AB, AO, and BO 

 Genotype determines blood type 



Relative Frequency of Blood 

Types in Human Populations 



 Categories of Bloodstains 

 

http://www.bloodspatter.com/BPATutorial.htm 
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TRANSFER 

PROJECTED 

 



Blood Spatter Lab 

 A: Vertical Drip Pattern 

 



Blood Spatter Lab 

 

 



Blood Spatter Lab 

 

 



Characterization of blood stain 

1. When found at a CS, must determine 

 If it really is blood 

 Species? 


