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Abstract: 

  Blood is a fluid in nature and slightly alkaline. Blood contains fluid called plasma, in which the 

cellular elements of blood are suspended. It transports oxygen and nutrients to various tissues of 

body. Blood is important evidence which is present at crime scene in dry and liquid form. Blood 

is used for determine: Is blood or not, blood of human or animal, blood group, DNA etc. 

Blood may be found on crime scene in form of stains, smears, streaks, splashes, spray, clots and 

liquid blood and it may be found on victim, suspect and weapons which can be used by offender. 

Blood as evidence is collect by swabbing, scraping, FTA paper etc. methods and preserved in 

dried form or in refrigerator and then sends to the forensic science laboratory for identification. 

Identification of blood stain is done first by presumptive tests, If the presumptive test is –ve, one 

is almost sure blood is absent or it is not blood (because high sensitive). But if the presumptive 

test is +ve, confirmatory test need to be done (due to low specificity). Presumptive tests is used 

for blood are phenolphthalin assay, bezidine test, O-tolidine test, tetrametylbezidine (TMB) test, 

guaiacum test, luminal test, and fluorescin test. Confirmatory test is used for blood are Takayama 

crystal test, Teichmann test, Microscope examination, RNA-based assay, spectroscopic 

examination. 

 

 

 

Introduction  

 Blood is a specialized connective tissue which is fluid in nature. The total volume of blood in 

human body is about 6 liters. Blood is slightly alkaline with a pH of blood about 7.4. The 
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specific gravity of blood is about 1.055. Blood contains fluid called plasma, in which the cellular 

elements of blood are suspended. (1) 

Cellular elements of blood are red blood cells (Erythrocytes), white blood cells (leucocytes), and 

platelets (Thrombocytes). Red blood cells are circular, biconcave, disc shaped. They do not have 

nucleus and they have a respiratory pigment called Hemoglobin. The normal count of red blood 

cells in blood is 4.5 to 4.5 million per cu.mm. The main function of red blood cells is transport of 

oxygen and maintenance of acid base balance. The normal life span of red blood cells is about 

120 days. (1) The red color blood is due to hemoglobin.  Adult human hemoglobin consists of 

four polypeptide chains, two alpha chains and two beta chains. (2) Hemolysis is the escape of 

hemoglobin from RBC into blood. This caused by hypotonic condition, certain drugs and toxins. 

White blood cells are colorless cells containing a nucleus and thus represent the main sources for 

DNA from the blood. The size of white blood cells is large than red blood cells. The normal 

white blood cell count in blood is about 8000 per cu.mm.  White blood cells are subdivided into 

two types: granulocytes and agranulocytes. Granulocytes white blood cells have granules in the 

cytoplasm and they have a nucleus which contains two or more lobes. Granulocytes white blood 

cells are Neutrophils (60-70%), Eosinophils (2-4%) and Basophils (0.5%). Agranulocytes white 

blood cells do not have granules and they have a single nucleus which is not lobed. 

Agranulocytes white blood cells are lymphocytes (25%), monocytes (2-4%). Neutrophils and 

monocytes protect the body from infection by engulf the bacteria. This process is called 

phagocytosis. Basophils secrete an anticoagulant substance called heparin. White blood cells are 

produced immune substance which defends against diseases.(1)  

Platelets are round or oval shaped cells with biconcave surface. The size of the platelets is one 

fourth of the sizes of a RBC. Normal count of platelets is about 2-5 lakh per cu.mm of blood. 

They do not have any nucleus and cytoplasm contain distinct granules. Platelets play a role in 

blood clotting, they aggressive at site of vascular and blood vessel injuries. (1) 

Plasma is fluid part of the blood and it contain water (91%), proteins (albumin, globulin, 

fibrinogen) and other substance like glucose, urea, uric acid, sodium chloride, iron, and 

cholesterol. Platelets are transport hormones, iron and other substance. Fibrinogen of plasma is 

necessary for clotting. (1) 
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Forensic importance of blood 

Blood is one of the most important trace biological evidence often found on the crime scene. A 

single drop of blood has valuable information.  

 Upon arrival on a crime scene it is important whether the blood is human being or it is of 

some other animal.   

 Then if the blood to a human than determine the blood group from the blood. 

 After the confirmation that it is of human and blood group of blood, then DNA analysis of 

the blood spots is done.   

 Blood is used for age estimation, gender determination of the person (accused or suspect). 

 Blood stain is also used for determine the age of blood. 

 The presence of blood always links a suspect to the scene of the crime. 

 Bloodstain patterns tell a lot about position and movement during the crime. (3) 

 

 

Methods 

 Blood may be found on crime scene in form of stains, smears, streaks, splashes, spray, clots and 

liquid blood and it may be found on victim, suspect and weapons which can be used by offender. 

(6) First most important step documents the crime scene in order to provide vital information for 

investigator and for the courts. The most common methods are drawing sketches and 

photographs and videographs. Custody information should be recorded at every point when 

evidence is handled or transferred from one person to another; it is called Chain of custody. (2)  

Methods of blood stain collection:  

 Dry blood stain can be collected by swabbing, cutting, scraping, lifting methods and can be 

collect entire item.  From the non absorbent surfaces the sample can be collected by swabbing 

method. In this method sterile swab moisten with distilled water or saline water and run it over 

the stain well rotating and then allow to air dry it and again second sterile moisten swab rotate 

over the blood stain and then allow to air dry it and packed  in envelop and label the envelop. 

Dry blood stain can be collect by scraping with the help of sharp clean blade  from the floor, wall 

etc. and it packed  using the Druggist`s fold. Dry blood stain can be collect by tape lifting 
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method from the absorbent surfaces. This method also called double swabbing method. Dry 

blood stain can be collected by cutting the piece of absorbent item.  Collect the entire item if the 

sample collection is not possible with other methods. 

 

Some time wet blood stain is found at the crime scene. Wet blood stain can be collected by using 

swabbing and FTA paper method. Wet blood sample can be collected by swabbing method, dry 

sterile cotton swab placed on the blood and it absorbed the blood, then again second sterile 

cotton swab rotate over the blood stain and allowed to air dry it. Collect liquid blood in sterile 

disposable pipette and spot on FTA paper and allowed to air dry it.  

References or standard sample can be collect by venous puncture method in purple-topped 

vacutainer containing EDTA anticoagulant and it preserved in refrigerate but never freeze.(2) 

 

Identification method for blood  

a) Presumptive test 

Presumptive blood assay are designed to detect traces of blood and they are high sensitive but 

low specificity. If the presumptive test is –ve, one is almost sure blood is absent or it is not blood 

(because high sensitive). But if the presumptive test is +ve, confirmatory test need to be done 

(due to low specificity). (3)  

Heme group of Hb has a peroxidase like activity i.e. it can split off nascent oxygen from an 

oxidant.   

                                                                  peroxidase 

                                                     H2O2------------------H2O+O 

 

The nascent oxygen can either change the color of chromogen or causes to substance emit light.  

Presumptive test are divided into two types i) color test and ii) chemiluminescent and fluorescent 

tests. 

Color test or colorimetric assay   

  

1) Phenolphthalein assay: this test is also known as the Kastle-meyer test. This test 

first described by the Kastle and Shedd in 1901. (2) Make stain extract with distilled 

water and then add 20 drops of phenolphthalein reagent if blood is present a 
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characteristic pink color develops immediately. This test gives false result with trace 

Cu.   

Reagents: phenolphthalein 2 g + NAOH 20g + Zn + Distilled water 100 ml (3)          

2) Leuconalachite green (LMG) 

Reagents: McPhail`s reagent 

Malachite green is a triphenylmethane dye. The leuco base form of malachite green is 

colorless and can be oxidized by catalyze of heme to produce a green color. (2) Apply 

1-2 drops of LMG reagent in the stain material and it give immediately blue green color 

and it indicate the presence of blood. (3) 

3) Benzidine and derivatives:  

i) Benzidine:  Benzidine can be catalyzed by heme to produce a blue to dark blue color. 

(2) Add a drop of saturated solution of benzidine in glacial acetic acid on the porcelain 

tial in extract sample and it produce blue to dark blue color that indicate the presence of 

blood. (3) 

ii) O-Tolidine Test (Ortho tolidine): This chemical is a dimethyl derivative of benzidine. 

Its oxidation reaction can be catalyzed by heme to produce a blue color reaction under 

acidic condition.(2) Add a drop of O Tolidine reagent on the porcelain tial on extract 

sample and it produces blue color that indicate the presence of blood. (3) 

iii) Tetramethylbenzidine (TMB): TMB compound is tetra methyl derivative of 

benzidine. In this test oxidation of TMB can be catalyzed by heme to produce a green to  

green to blue color under acidic condition.(2) Add a drop of TMB on the porcelain tial 

on extract sample and it produces green to blue color that indicate the presence of 

blood. (3) 

 

4) Guaiacum test: guaiacum reagent used alpha-Guaiaconic acid, a phenolic compound 

that extract from the wood resin of guaiacum tree. Add 1-2 drops of guaiacum reagent 

on the stained material and it produce deep blue color. (3) 

5) Chemiluminescent and Fluorescent test: In chemiluminescence assay, light is 

emitted as a product of a chemical reaction. Luminol produce chemiluminescence. A 

fluorescence assay requires exposure of an oxidized product, such as fluorescine, to a 
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particular wavelength of light. One advantage of these reagents, that they can be 

sprayed over large area where bloodstains are suspected. (2) 

i) Luminol: the first scientist to use it to detect blood was Specht in Germany in 1937.  

Luminol reacts with blood promoting light emission. This test is based on a 

chemiluminescence reaction due to the breakage of a bond containing energy stored. 

Luminol solution is sensitive to acids and strong bases, oxidizing agents and light. The 

light emitted from a positive reaction can only observed in dark environment. (4) (5) 

ii) Fluorescein test: this test was first suggested in 1910 by Fleig. Fluorescin when 

oxidized and catalyzed by heme it form Fluorescein which fluoresces. (3) Fluoresces 

sprayed stain are exposed to light in the range of 425-485 by usually using an alternate 

light source (ALS). (2) 

b) Confirmatory test:   

                                      An average red blood cell contains about 280 million molecules 

of hemoglobin.  An idea test must be able to detect a single molecule. (3) 

1) Microcrystal assay: In this blood treated with chemicals to convert heme into heme 

derivatives, which form crystal with distinctive morphologies. 

i) Teichmann test: it described in 1853 by Ludwing Teichmann of Poland. (3) It is also 

known as Hematin Crystal Assay. Blood specimen is treated with glacial acetic acid and 

NaCl and then heated, hematin chloride (ferriprotoporphyrin chloride), prismatic brown 

colored crystal is formed and it observed under microscope. It has advantage of being 

more reliable for aged blood sample. (2) 

ii) Takayama crystal test: it is also known as hemochromagen Crystal Assay. it 

described in 1912 by Masaeo Takayama of Japan. In this test blood stain is treated with 

pyridine and glucose under alkaline condition to form crystal of pyridine 

ferroprotoporphyrine and it observed under microscope.(2) 

iii) Wagenaar test: it is also called acetone-chlor-hemin test. This test was developed in 

1935. In this test suspected bloodstain is treated with acetone and dilute HCL to form 

the characteristic crystal which are observed under microscope.(3) 

2) Microscopic examination:  wet blood stains can be examined under microscope 

because they have RBCs, WBCs, and Platelets. This test cannot used for dried stain because 
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all cellular components becomes unrecognizable and in this case used other confirmatory 

tests. (3) 

3) RNA based assay: this test principle work on the fact that certain genes are specifically 

expressed in certain cell types. This technique is based on the detection of specific types of 

messenger RNA (mRNA). These assays utilize reverse transcriptase polymerase chain 

reaction (RT-PCR) method to detect gene expression levels of mRNA for blood 

identification. (2)           

4) Spectroscopic examination: this examination is based on measurement of the 

characteristic light spectra observed by hemoglobin and its derivatives. In this technique 

blood stain is dissolved in blood solvent and placed in a glass tube and this tube is placed in 

spectroscope and observed the spectra of light. (3)            

 

 

Discussion: IT was conclude that the presence of blood stain at crime scene help us to 

determine the species origin by immunological assay (Ring assay, single diffusion assay, 

double diffusion assay), age of blood stain by color and other properties of blood like 

consistency etc., blood group by antigen antibody reaction (ABO System, Mixed 

agglutination test, absorption elution test, absorption inhibition test, gender of the person( 

barr body, drumstick body from leucocytes cell) (accused or suspect). 

Bloodstain patterns (BSP) carrying much information about the crime scene likes about 

position of stain which help in calculation of direction, impact of weapon and weapon used. 

 In forensic science laboratory different technique are used presumptive test and confirmatory 

test are used for identification of blood.  Presumptive tests are color test based on oxidation 

reduction reaction used for blood identification. Presumptive test are more sensitive and less 

specific. So that Confirmatory test is used for confirm the identification of blood. Teichmann 

test is mostly used for aged bloodstains and it gives good result.  

 

Conclusion: it was conclude from above that the blood stain usually found at crime scene 

and help us to determine the age, sex, blood group, etc. of suspect or accused. Bloodstain 
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patterns (BSP) carrying much information about the crime scene likes about position of stain 

which help in calculation of direction, impact of weapon and weapon used for commit the 

crime. science are keys to providing the optimal processing for forensic casework samples 

and for providing best value to the judicial system that`s why the importance of high quality 

training for both the investigator and scientific laboratory personnel.  
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