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Abstract  
Blood is one of the chief form of biological fluid which is recovered at the location of crime. This review article focus on blood as a prime forensic evidence which is most commonly encountered on crime scenes. The font of insipiration for the same is the variable facts and the frequent occurrence of blood as an evidence on the crime scene. The article pronounces the complete details of blood, including its composition, cell types, relation of blood to scientific science, handling (liquid blood stains wet blood stains, dried blood stains, and the post mortum blood) and preservation methods followed by a detailed analysis (preliminary and confirmatory test). The analysis of blood can be categorised on the basis of its physical and chemical properties. The major aim of this study is to provide all the relevant facts related to blood collection, packaging and the entire examination. 
 
Introduction  
Blood is a vital biological fluid that can provide valuable information in forensic investigations. It can be used to identify a suspect or victim, determine the presence of drugs or other toxic substances, and even provide clues about the cause and time of death. 
One of the most common uses of blood in forensic investigations is DNA analysis. Blood contains a wealth of genetic information that can be used to establish the identity of an individual with a high degree of accuracy. DNA analysis can also be used to link a suspect to a crime scene, or to exclude an innocent person from suspicion. 
Blood can also be used to detect the presence of drugs or other toxic substances in the body. This can be particularly useful in cases of suspected drug overdose, or when trying to determine the cause of death. Blood alcohol levels can also be measured from a sample of blood, which can be used to determine whether a person was under the influence of alcohol at the time of an incident.  
Blood typing is another important aspect of blood analysis in forensics. Blood typing involves identifying the blood group of the blood sample, such as A, B, AB, or O, as well as the Rh factor. This information can help investigators determine if the blood found at a crime scene belongs to the victim, a suspect, or a third party. 
DNA analysis is perhaps the most powerful application of blood evidence in forensics. DNA can be extracted from blood samples and analyzed using techniques such as polymerase chain reaction (PCR) and short tandem repeat (STR) analysis. DNA analysis can provide investigators with a 
wealth of information, including the identity of the donor, their sex, race, and familial relationships. DNA analysis can also be used to link a suspect to a crime scene or exclude an innocent person as a suspect. 
 
Component of Blood  
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· Plasma 
· Red Blood Cells 
· White Blood Cells 
· Platelets 
 
 
Collection and packaging and preservation of blood or blood stains  
 
A. Blood from a person: - it is always necessary to collect reference samples from suspects and victims. In the great majority of cases, these samples consists of liquid blood. Liquid blood from a person should be collected by qualified medical personnel. The crime laboratory should be informed if the subject had recently received a blood transfusion of any kind. Two tubes of blood, about 5ml each, should be collected in vacutainers with EDTA as anticoagulant. In the case of collecting reference samples from post-mortem subjects, a blood sample should be obtained from non-body cavity areas such as heart or major internal blood vessels. Each tube should be labelled with the date, time, subject’s name, location, collector’s name, case number and exhibit number. Blood samples must be refrigated, not frozen and submitted to the laboratory as soon as possible. 
B. Liquid blood specimens at crime scene: - Liquid blood should be collected with a clean (preferable sterile) syringe or disposable pipette and transferred to a clean (preferable sterile) test tube. A blood clot can be transferred to a clean test tube with a clean spatula. A clean cotton cloth can be used to soak up liquid blood or a blood clot (avoiding areas containing only serum). Wet blood samples, if they are collected, must be preserved in a suitable anticoagulant and kept in a refrigerator. These specimens should be submitted to the laboratory as soon as possible. Label the specimen with case number, item number, date, time, location and evidence collector’s name. 
C. Wet blood stains: - small objects bearing wet bloodstains should be allowed to air dry, then collected as is. An effort should be made to preserve the integrity of any blood stains patterns during packaging and transportation. Large objects that cannot be removed from a crime scene may have wet blood stains on them. The wet blood should be transferred onto clean cotton cloth. Bloodstained cotton cloth must be allowed to air dry before packaging in a paper container. Each object and container must be properly labelled. 
D. Dried bloodstains on removable items: - dried blood stains on weapons, garments and other movable objects should be collected separately by collecting the entire item. Each item should be placed in its own (paper) container, and these should be sealed and labelled properly. 
 
Analysis of blood stains 
 
A. Physical: - The colour of the blood determines its age if the colour from red changes to maroon this indicates that the blood stain is a day or two older. After that the color becomes dark maroonish and again indicates the blood is old. When the blood is new the stain can easily be collected with swabbing using a cotton sterile cloth but if it is old then it will some what appear like a shrill and cracked sheet which is completely dry.  
 
 
B. Chemical:  
Benzidine test: - The test is based on the peroxidase acitivity of hemoglobin in blood. A small fibre or scraping is taken on a filter paper and a drop or two of benzidine solution (10 percent benzidine in glacial acetic acid) is added to it, followed by hydrogen peroxide. An itense blue colour will develop if blood is present. The test is highly sensitive (1:300,000 dilution of blood), but it is not a specific test for blood, as vegetable peroxidase, chemical oxidants or contamination may give similar reaction.  
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Benzidine test result (Blue colour) 
 
Phenolphthalein: - This test is based on the peroxidase acitivity of hemoglobin. Reduced phenolphthalein (colourless) is used as a reagent which add pink color to the sample and presumes the sample as blood.  
                    [image: ] 
                    Phenolphthalein test result (Pink Colour) 
 
 Confirmatory test: -  
1 – Haemin crystal test/ teichman test: - A small crystal of sodium chloride and 2 or 3 drops of glacial acetic acid are placed on a minute fragment of the stain on glass slide. A cover slip is then placed on it and the acid evaporated by heating it gently over a flame. Dark brown rhombic crystals of haemin chloride will be seen under the microscope if the stain is blood.  
                                    [image: ] 
                                     Teichman test (Brown rhombic shaped crystals) 
 
2 – Takayama test: - The reagents used in this test are saturated solution of glucose, pyridine, 
10% of NaOH and distelled test. Haemocromgen crystals are formed which is also called pink needle shaped crystals. It is also performed in the same way as teichman test.  
 
                                    [image: ] 
                                          Takayama test (Pink needle shaped crystals) 
 
Forensic significance of blood 
1. Identification of the biological fluid present at the scene of crime as a blood.  
2. Species of origin means that whether the blood is a animal blood or a human blood.  
3. The blood which is present at the crime scene belongs to the culprit or the victim.  
4. The source estimation of the blood means that whether the blood is menstrual, abortion or a vessel flow. 
5. The age estimation of the blood.  
6. Whether the blood fits from a living or a dead individual. If the blood goes from a living individual, then it would be present in the form of scales because of the presence of clotting factor whereas if the blood belongs to the dead individual then it would be in a powder from because of the absence of collting factor.  
7. It is mainly used for blood grouping and DNA extraction. 
 
Conclusion 
From the above review article, it can be concluded that blood is one of the major and the direct type of biological fluid which is encountered at the crime scene. It is a crucial evidence for the forensic experts and the further forensic analysis. Blood being the primary type of evidence in almost every type of punishable crimes such as murder’s, homicides, sexual assaults.  
The proper collection, packaging and preservation of blood encountered in different forms can be of a great use for the experts to extract the major and the accurate details pertaining to the victim and the culprits. The presence of cells and plasma in the blood can reveal a lot of scientific facts which can help in solving the cases.  
The major types of analysis performed on the blood which provides accurate and reliable results are the blood grouping and DNA profiling. A series of preliminary and confirmatory test on the blood can narrow down the channel of investigation. Blood helps in the identification of species of origin, the source that is either from a living or a dead individual, the age of the stain, the genetic makeup of the individual. Sometimes it can also reveal the information about the weapon of offense used by the criminal and the other associative facts that is the presence of any toxicity in the blood.  
Therefore, the priper handling, documentation followed by in depth the definition of blood is highly important for the success of any case. 
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