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1.  Learning Outcomes   

After studying this module, you shall be able to know about: 

 Biological Evidences and Types of Biological Evidence  

 Blood  

 Source, Composition and Nature of Blood Evidence  

 Red Blood Cells  

 Importance of blood and wet blood 

 Urine 

 Composition and Importance of Urine  

 Chemical Analysis of Urine  

 Saliva  

 Composition and importance of Saliva  

 Salivary Glands  

 Semen  

 Composition and Importance of Semen  

2.   Introduction: Biological Evidence 

Identification tests of natural evidences are designed to determine the nature of a 

questioned material such as blood, semen, urine or saliva.  To govern the species of origin 

of blood such as human, animal, etc. identification tests are mostly used. In several cases, 

tests can be done to illustrate that human blood has been devised from a specific source 

such as menstrual blood. Blood, Urine, Saliva and Semen are examples of the biological 

evidence.  
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3.   Blood 

Blood is a very complicated liquid tissue. It is used as the transporting medium for all the 

substances in the organism. It is to some extent alkaline fluid that flows in our bodies.  

                                                                                        

 

                                                        Figure 1: Blood 

Blood is of significant evidence in crimes generally seen like murder, rape, assault, 

robbery, burglary, hit-and-run accidents, and game law abuses. 

                                                                                                              

                                           Figure 2: Blood at the crime scene 
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Blood  basically consists of H2O, Cells, Enzymes, Proteins and Other Inorganic 

Substances. 

  

4.  Nature of  Blood 

The recentness of a blood sample can be determined by inspecting the serum since it clots 

quite a few minutes later on exposure to air. A centrifuge can be used to separate the 

clotted material from the serum portion. In addition, serum contains antibodies, proteins 

floating in blood fluid, which have significant forensic effects.                                          
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                                                              Figure 3: Serum 

 

5.  Red Blood Cells 

Red blood cells are the most prevalent blood cells in the human body. Through blood it 

delivers oxygen from the lungs to the other tissues of body. The figure 5 shows the Oxygen 

transportation via blood. 

                                      

                                   Figure 4: Red blood cells 
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                                                 Figure 5: Oxygen transportation via blood 

                                                                                                                                                                                                                                                                           

6.  Importance of Blood 

Wet blood is more vital than dried blood as the forensic scientist can accomplish more tests 

to increase insight to the happening of the crime. Alcohol and drug content can resolute 

from wet blood only.  Blood starts to dry subsequently, after three to five minutes of 

exposure to air and alterations of color from dark red near brown and black can also be 

seen. Blood can be characterized into pools, drops, smears or crusts. 
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                                                                   Figure 6: Wet blood 

                                

                                                                 Figure 7: Dry blood 
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7.  Urine 

Urine is occasionally encountered in forensic cases, often in the form of dried stains. Urine 

is liquid human waste, containing water, salts, and a variety of small molecules. 

                                             

                                                                  Figure 8: Urine 

Urine is an aqueous solution of with 95% water, urea 9.3 g/L, chloride 1.87 

g/L, sodium 1.17 g/L, potassium 0.750 g/L, creatinine 0.670 g/L and other dissolved ions, 

inorganic and organic compounds. 
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7.   Chemical Analysis of Urine 

The chemical scrutiny of Urine: Urine is principally water and contains inorganic salts and 

organic compounds, together with proteins, hormones, and a broad variety of metabolites, 

depending on what is brought together into the body. 

                                                  

                                            Figure 9:  Chemical Arrangement of Urea 
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8.   Importance of Urine 

Urine can be examined to contribute facts about the crime as well as its victim or the 

suspect. Urine can be used to test for alcohol, drugs, and poisons.  

                         

                                                              Figure 10: Examination of urine 

9.   Saliva  

Saliva is a watery substance and found in the mouth of organisms. Saliva is secreted by the 

salivary glands. 

                                                                          

 

                                                               Figure 11: Saliva  
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10.    Composition of Saliva  

Human saliva is 99.5% water, while the other 0.5% consists of electrolytes, mucus, 

glycoproteins, enzymes, and antibacterial compounds.  

 

Saliva is a combination of secretions by the three salivary glands known to be the parotid, 

the sublingual, and the submaxillary. The figure shows the three salivary glands in the 

mouth of human being. 
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                                       Figure 12; Salivary Glands 
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11.    Importance  of Saliva  

Salivary test has been used for a wide-range of forensic studies and saliva is frequently 

present at crime scenes, besides with other body fluids. Samples can be acquired from 

drinking glasses, cigarette butts, envelopes, and other sources and then used to identify 

blood-group substances or salivary genetic proteins. 

                              

                                               Figure 13: Forensic inspection of saliva 

12.    Semen  

Semen consists of two components- spermatozoa and seminal fluid. Spermatozoa are the 

male generative cells, and a normal human ejaculate can contain from several million 

upward to 80 million spermatozoa cells per ml.  
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                                                            Figure 14: Semen 

13.   Composition of  Semen  

During ejaculation the sperms passes through the ejaculatory ducts and combines with 

liquids from the seminal vesicles, the prostate, and the  bulbourethral glands  to form the 

semen.                       

                              

                                                           Figure 15: Sperm 
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13.   Importance  of  Semen  

Semen evidence is helpful to positively detect suspects and sperm recognition can be an 

essential factor in confirming sexual assault in cases of rape.  

                               

                                                    Figure 16: Examination of semen 



                                                                                                 
 

FORENSIC SCIENCE 
 

PAPER No.12: Forensic Biology & Serology 

MODULE No.1: Forensic Biology & Serology - Introduction 

    

 

13.   Summary  

 Biological evidences determine the origin of a questioned, nature of species of 

blood and to show the particular source of biological evidence. 

 Blood, Urine, Saliva and Semen are examples of the biological evidence. 

 Blood confirmation is of significance in crimes like homicide, sexual assault, 

stealing, robbery, hit-and-run accidents, and game law abuses. 

 The freshness of a blood sample is done by inspecting serum as it clots  after some 

minutes of exposure to air. 

 RBC delivers through blood oxygen from the lungs to the body tissues. 

 Wet blood is more important than dried blood. 

 Alcohol and drug content can be determined from wet blood only. 

 Urine is an aqueous solution of with 95% water, urea 9.3 g/L, chloride 1.87 

g/L, sodium 1.17 g/L, potassium 0.750 g/L, creatinine 0.670 g/L and other 

dissolved ions, inorganic and organic compounds. 

 Urine could be used to test for alcohol, drugs, and poisons. 

 Saliva is a watery substance and located in the mouth of organisms. 

 Saliva is a mixture of secretions by the three salivary glands the parotid, the 

sublingual, and the submaxillary. 

 Saliva samples can be obtained from drinking glasses, cigarette butts, envelopes, 

and other sources and then used to detect blood-group substances or salivary 

genetic proteins. 

 Semen evidence is used to positively identify suspects. 

 Sperm detection can be an important factor in confirming sexual assault in cases of 

rape.  


